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Dear Tracey:

Enclosed are the review materials for the Skinner Peaks
guadrangle. You have a good product here, and it will be a
valuable contribution to the understanding of the Juab Valley area.

I discussed the reviews on the phone so I won't go in to
details here. As I mentioned, I suggest you concentrate first on
the map, then the cross sections, and other plate 2 materials, and
then do the text 1last. I've enclosed two new sets of UGS
guidelines that should help you as you make changes.

A couple of suggestions might help you.

1. I enclosed a suggested outline of headings. I suggest that
you write yourself a detailed outline within these headings
that will help with uniformity. Try to follow the same style
in all the stratigraphic descriptions. For example: unit
name, general appearance and location, lithology description,
other descriptors, correlation, thickness, age.

2. Try to tighten up the wording. This will solve many of the
reviewers comments.

3. These booklets are intended to be brief but detailed, which
means that we don't repeat discussions like we might in a
thesis. Don't put geologic history in the descriptions if you
are going to have a geologic history section. Don't describe
units part by part that are described in a measured section.
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4. With all these reviews, there 1is much repetition of
suggestions and some contradictions. I think you will be able
to find a good balance.

I will be glad to help however I can. Please contact me as
often as you want.

Enjoy the desert; I hope its not too hot yet.

Sincerely

Grant C. Willis
Mapping Geologist



Comments on Skinner Peak quadrangle by Grant Willis
numbers refer to numbers in text margin

1

2

10

11

12

13

ignore

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 1is 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). 4

The scanner changed all capitai 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 1is an overused reference. His book is not

original information, he compiled it from outher sources, you
should cite those sources--Mattox, Biek, etc.



14

15
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22

23

24

25

26

27

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 1is 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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38
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40

41

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 needed

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? 1is 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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57

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?

Out 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 need 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 surficial 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, etc.
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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Suggested outline of Skinner Peaks quadrangle manuscript “

ABSTRACT
INTRODUCTION
STRATIGRAPHY
Jurassic
Arapien Shale (Ja)
Cretaceous - Tertiary
North Horn Formation (Tkn)

[undifferentiated Cretaceous and Tertiary rocks (Tku)] < < 7 msp et 7o A e

Tertiary N& e S 9"”/_2,4.2 4&7‘c,r=/.l‘ :@0

Flagstaff Formation (Tf) _;;__%E@J_—_@.. P < (. N
Colton Formation (Tc) _ f g
Green River Formation (Tg) - ;ca” J b F e /7 'c’ﬂ'r b
Golden Ranch Formation > Narne fbm #\-@h use Fls le«/,

Unit 1 (Tg,) o A plece

Unit 2 (Tg,)

Unit 3 (Tg,)

Unit 4 (Tg,)

Unit 5 (Tgs)

Tertiary - Quaternary
Oldest alluvial-fan deposits (QTaf)
Pediment-mantle alluvium (QTap)
Quaternary
Clder alluvial-fan deposits (Qaf,)
Younger alluvial-fan deposits (Qaf,)
Alluvial deposits (Qal)
Deltaic deposits of Lake Bonneville (Qdf)
Mass-movement colluvial deposits (Qmc)
Mass-movement landslide deposits (Qms)
INTRUSIVE ROCKS
Tertiary hornblende monzonite porphyry
STRUCTURAL GEOLOGY
Sevier orogeny compressional deformation
Development of the Gunnison Plateau
Basin and Range extensional deformation
Diapirism and dissolution of the Arapien Shale
GEOLOGIC HISTORY : /[70“ e Ay sectien Fhen mates

ECONOMIC GEOLOGY Y . s
Oil and gas 5 /»-114 v sectims ,\,5, /

Sand and gravel So inbe i af 7‘7/6"’{”’/“-’ pucch-
Gypsum
Tuffaceous rock
Manganese
Carbonate rock
WATER RESQURCES
GEOLOGIC HAZARDS
Earthquakes
Mass movements
Subsidence and karst development
Water salinity problems
ACKNOWLEDGMENTS
REFERENCES
APPENDIX
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Review of the Skinner Peaks Quadrangle Text and Geologic Map
TEXT

General comments -~- There is too much redundance and wordiness
throughout the text. Try to be concise to reduce the wordiness.
Reorganization of the text will reduce the reduncance.

There are too many semicolons used throughout the text.

1. The abstract is poorly written. It is a general listing of
stratigraphy, structure, surficial deposits, resources, and
hazards. It also contains information on depositional
environments of the map units that are from references. An
abstract is not a listing and/or presentation of "reference"
ideas. Therefore, it needs to be rewritten. The following
reference will help you in writing a good abstract: Cochran,
Wendell, 1979, Geowriting: a guide to writing, editing, and
printing in earth science.

2. Ignore this number. My comment No. 1 supercedes what was
originally discussed in this suggestion.

3. Intro, p.2; The manuscript needs a location figure with
regional structures and pertinent location information included.
Included in the Introduction are the following: geologic setting
land use information, terrain description, accessibility info.,
date and length of the project, that it was part of a MS degree
fullfillment, and the sponsoring university.

4. Stratigraphy, p.4: Move paragraph from p.24 to stratigraphy
section intro. on p.4.

5. Arapien Shale, p.5-6; No mention or discussion of
salt/evaporites/over-pressured shales in this section to enhance
or support the later discussion of diapirism. Why is the Arapien
diapiric?

6. North Horn Fm, p.7; rewrite and add sentence, Conglomerate
is (clast-supported or matrix-supported?) and poorly sorted, with
the gravel clasts in a poorly sorted, fine-~ to medium-grained
calcareous sandstone. Gravel clasts are subangular to ....

7. Green River Fm, p.12; Use the terms indurated, cemented
instead of incoherent when discussing the consolidation or
cementation of a rock. Coherent is in the AGI Glossary but in my
opinion is a poor choice.

8. Interpretation .., p.15; Having a schematic stratigraphic
section as a figure would aid your discussion in this section.

9. p.26; Move your Qaf (Qaf3, of Clark) deposit discussion to
the QUARTERNARY section under Alluvial Fan Deposits. I would



label this deposit Qafo and discuss it first under the Alluvial
Fan Deposits section. Your Qacf2 would become Qaf and your Qacfl
would become Qafy.

10. p.29; Include all discussion of alluvial fan deposits in
one subject heading.

11. Structure, p.32; Change the title of this section to
Structural Geology. In addition, I suggest the following rewrite
to the intro. paragraph: The structural geology of the rocks in
the area around the Skinner Peaks quadrangle is interpreted to be
the result of a sequence of tectonic events beginning in the
Cretaceous and continuing to the Holocene. From oldest to
youngest these events are: Cretaceous to Early Tertiary Sevier
Orogeny folding and thrusting, Middle to Late Tertiary
development of the Colorado Plateau, and Late Tertiary normal
faulting (references). Happening concurrently with these events
was local diapirism of the Arapien Shale (reference). The
younger tectonic events produced structural features that were
superimposed on the older ones resulting in complex and often
confusing structural relationships.

12. Structural Geology, p.33; This reviewer is a bit confused
with this discussion. I suggest the following rewrite for the
discussion marked in GREEN boxes.

In addition, the unconformity between the Arapien Shale and
strata of the North Horn, Green River, and Goldens Ranch
Formations may be related to Sevier deformation (reference ?).
[Question -- Is the contact between the Arapien Shale and the
other units depositional or structural, or both?]

Paleotopographic highs produced by uplift over structurally
thickened sections may have resulted in erosion of older strata.
Standlee (1985, ..... ) suggests that thrusting and folding
indirectly may have caused the local Indianola structural highs
observed by Weiss (1969) and Mattox (1986) in nearby areas.

13. Structural Geology, p.34; Need schematic map view and x-
sectional view figures to aid in this confusing discussion of the
monocline.

14. Diapirism of the Arapien Shale, p.37-39; This section has
several fatal organizational, discussion, and interpretation
problems. The crux of the problems is distinguishing between
diapiric structures (diapirs) and collapse structures (related to
dissolution collapse of the diapir). The condensed stratigraphic
section and unconformities at Skinner Peaks may indicate the
presence of a diapir or diapiric structure. The graben at Flat
Canyon may have been modified by dissolution collapse(?) of the
faulted subsurface diapir. The term "diapiric collapse" that is
used in the discussion is incorrect. Diapiric refers to growth
of a diapir, c¢collapse refers to distruction of a diapir. The
terms do not go together.



Another problem is the lack of discussion of what kind of
diapirism is occurring with the Arapien. 1Is diapirism of the
Arapien related to salt/evaporites or over-pressured shales?
Previous workers suggest conflicting percentages of salt in the
Arapien. If the Arapien contains a low percentage of salt, how
can it behave diapirically?

The title of and discussion in this section should be
rethought. Maybe two sections: "Structural features associated
with diapirism of the Arapien Shale" and "Dissolution collapse
structures associated with the Arapien Shale". Several things to
consider when beginning the discussion are roughed out as
follows:

Based on what I've read, several pieces of circumstantial
evidence suggest the presence of a diapir at Skinner Peaks.
Unusual fault pattern and chaotic arrangement of fault blocks,

2) the presence of highly-deformed evaporitic(?) Arapien Shale,
3) a complex stratigraphic/structural contact between the Arapien
and the younger rocks, 4) a possible onlap configuration of a
condensed late Cretaceous to Early Tertiary stratagraphic section
on the Arapien, and 5) the indication of shallower than normal
lacustrine facies rocks (oncolites, etc...) in strata of the
Green River Fm at Skinner Peaks (However, this last one is a bit
shakey). The combination of these observations suggest the area
at Skinner Peaks may be a diapiric node of Arapien Shale.
However, I'm not convinced that the Flat Canyon Graben may have
been modified by dissolution collapse of that diapir. Your going
to need more evidence than salty well water and some vague karst
features.

15. Include and cite more references throughout the text. At
several locations in the text these are indicated.

16. The Stratigraphy section of the text and the stratigraphy
symbols do not match. Problems extist with the North Horn and
Flagstaff formations and KTu map symbol at Skinner Peak. This
reviewer suggests dropping the KTu designation. Go ahead and map
the formations based on your picks in the measured section. The
section " Interpretation of Stratigraphy at Skinner Peaks" should
be eliminated with the majority of the discussion going to the
North Horn Fm subsection.



INTERIM GEOLOGIC MAP OF THE
SKINNER PEAKS QUADRANGLE,
JUAB AND SANPETE COUNTIES, UTAH
By Tracey J. Felger
Department of Geology

University of Minnesota-Duluth

ABSTRACT e

[_7 The Skinner Peaks quadrangle is located in central Uta@,f \\ =5

E&&st—west?Tﬁ?ﬁjnf*reading_edge-c@—%he—sev%er—fo}dwand=tﬁfust“bett, -=
w it .
iﬁﬁ%Ain the transition zone between the Colorado Plateau and the —<
/AL]';/«‘-‘-I; LIRS re e s .
Basin and Range: /The stratigraphy and structure of the rocles (o ¥t

quadrangle reflect several tectonic events/ 1nclud1ng the Sevier

{/el/('/ojfh('c-+ /“‘ e e
Orogeny, E?umﬁﬁaaai of the Colorado Plateau, and Ba51n and Range .45_
el -r(,w—‘+ t 9.
extension. Local diapiric movement of the Arapien Shale, which
= e —— i 4odbaa4:7 ———
probably was initiated by[%hese~majer-tecton1c eventﬁ/ffurther g

modified the structure and affected the stratigraphy.

@,\7, \'l(/

F%*peseé]bedrock unlts in the quadrangle include sedlmentarx,tvu/
p§29é¥2§§ée, and 1ntru51v2;rocks that range in age from Middle
Jurassic to Late Oligocene. An unconformity éeparates Middle
Jurassic marine strata of the Arapien Shale féom the overlying
Cretaceous-Tertiary strata. These Cretaceous-Tertiary strata
inélude, in ascending stratigraphic order, the North Horn,

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

Strata of the North Horn, Flagstaff, and Colton Formations



represent'; the alluvial fan a)?d plain, lacustrine, and fluvial
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The-
inundation of the basin by Lake Uinta, and the volcaniclastic Goldens
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Ranch Formation -1s-—pepresentat1ve—of the widespread volcanlsm that was
2o 17 e Frem { date, B, = £,
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Frta iy 3T e f e s E T[— //0/-)17-1.‘;4 L =
r&ng—:.—ng-wl—n—age—-from Late Tertiary to -Recent. -
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Gunnison Monocline, the Juab Valley Graben,and Flat Canyon Graben. S

e gy

reiowries (ocedrd o 1l

Economz.c@-epos—rt‘:s 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.
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INTRODUCTION
The Skinner PeaksE—r.S—m-i-n-u*eg quadrangle is located approximately

(m:f‘ru—) Uit .
100 mlles south of Salt Lake Clty En—;ua-b—and——-sﬁkpete—em

cent—rmﬁ E—he—qk}adﬁa-ngl&ex%ends-ﬁmmﬁ%w}e'

north-latitude;—ami—fromIITr—527I0" to IIZ" Wést—Yongitude.] It lies

in the transition zone between the Colorado Plateau and Basin and
Physio {‘/‘uc fronawy,

Range Prov:.nces/’{ Wﬂiﬂe&tﬂmﬂsﬂeﬁﬁe
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-addition_to the - -Gunnison—Plateat,  the Skinner Peaks-quadrangle-also~

w_smnuummg_ygsuulshmus Gap,--the.-South
Hills, and part of Juab Valleyf Total relief in the quadrangle is
- A J‘

approximately 1,700 feet; base elevation is 5,000 feet above sea
level.

The—£irst-geoctogic-map-of-the-Skinner—Peaks—quadrangle-was-made
(=577
by;JﬁmesmH&"MogeL—oﬁ-Oh&omstate—UntverStty—tn—1957. Vogel mapped the

ira 1'A'£‘| -_\

geology at 'a scale of 1: 31,680 on an imprecise planimetric base map

constructed from aerial photos/-ée—sa&%ab%e—%opog;aphte—maphofﬁthe
areg existed at that—time. (Witkind and others (1987f’1ncluded’tﬂ§ﬁw\

/’Skinner Peaks quadrangle as part of the Manti 30' x 60' quadrangle,

1
A
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_jg,gfj Zeller, 1949; Muessigqg,

1951; Vogel, 1957). FPaculty—and—students—from—Ohio—State;—Brighlam
V.’ACI R !
Young ,-and-Northern—Fiitinois-Universities have i expand and
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st .
shedy alea. STRATIGRAPHY
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Sedimeptaxry . pyrocla ws- ' 2
[jodlme sticy—and—igneo rocks ranging in age Cagz
from Middle Ju;a551c to Late Oligocene are exposed in the Skinner

Fegure — Wove beea sebelbsled

Peaks quadrangle. These rocksf?wmﬁsééefﬂthe Arapien Shale, North
~ e

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

3 _ .
R



_)uf'-‘.’;&*a

and two igneous intrusions. Z-Hrrconso—l—idated_lacustrine.,._ﬁluvial.

coltuviat;alluvial fan, and mass<novemént sediments ranging—in-age .
from.Late Tertiary-to~Recent were mapped in-addition-to-the-bedrock -
— Fa —_ 5 P -
. Tee / SR B SN SO <y y s 5
units.! &% 4 Pl o adrladd <«
-
Precambrian and Paleozoic strata are not exposed as—bedrock in .

the quadrangle, but they are exposed in the nearby Ea—l—Ley—Moun%a-iaE‘

" L
k At Qs /“3_4
Canyon Range, and southern Wasatch Me&n—‘ea—rns (Hintze, 3975), well data
e l,)‘/wp - -z,, Se Bl The. v+ e

indicate these strata falso underlle the study area (Standlee, 1982).

@—lthouqh—?—reeambrran—and'?a Treozoic strata are notexposed—Iimthestudy

L)fj,;\_‘ ﬂf(,c\—""‘

&Eeaﬂ clasts of Precambrian and Paleozoic strata are’ prevalent’ in the -
A & L
conglomerates of the North Horn, Flagstaff, Colton, Green River, and

Goldens Ranch Formations, and in the [various]unconsolidated -
P - —
Tertiary-Quaternary deposits.
n
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Araplen Shale |,
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The Arapien Shalef=whi was depos:.ted,\ln a narrow seaway during
I* & m the c{}f P‘f+ ’ e ¢.7Ja(/t w;,ézfa-
Callovian time,,,\is exposedAeastA of Etah—ﬂ*ghua-y-—asj along the west

flank of the Gunnison Plateau. E'L.t_unde;has—Slannex_Eeaks.,_and._:.t e

L

also_i&exposmdjﬁmmLi&wMﬂ .
The Arapien is composed of grayish-green, th:.n@i}-bedded moiceife £
il /a«zd-

limestone, [Bierite,~andjcalcareous siltstonef—thiniy-bedded,| ripplefly

calcareous sandstone, and grayish-green or red calcareous mudstone

with locally occurring pods of gypsum. These rock types are
Hoo Afc\pxw Sla lo— as C“L“{tt ln,l

representative of units B and C of Hardy (1952).
A



Thin\la\{-bedded siltstone, sh%e, and rippled sandstone matching
the description of unit C occurs ir bothithe Little Salt Creek Canyon .
and Skinner Peaks 'V—lei-rrxtf. These beds locally contain fossrls
~tentatively identified as Ostrea sp.,—ail_ahs.emmmha-t—;s-eonqxuent
with that-of~Z&Yler—(1949,-p-19), who noted-the-eecurrence-of-Ostrea .

sp."in unit-C-sandstone-in--upper-Little-Salt-Creek—-Canyon.

“In—outcrep the Arapien shale Mgenerally occurs as highly f
folded, contorted and faulted strataf.l.-.-!.'--"(Vo'ge17~}957-;-~p7-3-2-}% that ¢

-weathers—to form steep, rugged, sparsely vegetated, gray hills. Most
fock

of the’\units within the Arapien weather into small chips or thin x
plates/, ledges occur locally where more resistant sandstone or O

51ltstone is present

é&yﬁ:{ J_tc_‘b &@mruc relatlonshlps between the Arapien and adjacent
is c*&vvf"‘\ ; -é;-]:-t‘.’s_ ar@ The base of the formation is not exposed within or .
_:I ::%;L“‘ Wﬁc the study area/, however, data collectefl fr?idrlll-holes e,
iwkeenl Acpien g @Juab County indicate that the Arapien is égémw .

e shrtn . L 4

-by- the Twin Creek Limestone (Sprinkel, 1982). This relationship can

Hht,]' ‘,’l\-L ‘}‘TJM
mn/‘w!?.

G{Ak e La‘r\';\

_f.,,,_u; wifket conformably by the Twist Gulch Formatlon/?’ however, in the Skinner

A J“!
she, Peaks quadrangle, the Araplen is @es‘e—-e&gmntf&-ymjoverlaln unconformably <

be observed in outcrop in the Mona quadrangle, 15 miles NE of the

Skinner Peaks quadrangle. In normal sequences the Arapien is overlain

E‘ff’ W by the Green River Formatlon. 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 &ndeheﬂ Skinner Peaks @hemsel#eé}

A
rDetermination of an accurate thickness for the Arapien has been l

5
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hampered by poor exposure (Sprinkel, 1982) and the intense deformation
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of the strata (Sprinkel, 1982; Standlee, 1982); estimates range from
3,000 to 11,000 feet throughout the area of its exposure (Eardley,
1933; Spieker, 1946; Hardy, 1952; Standlee; 1982). 1In this study, a
thickness of approximately 440 feet was calculated from an incomplete,
undeformed 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. j
-’7;{: S //,/: AR5 14 :’.-- /n 2 Slrpoe s 'ﬂ, t.’ &:v'. D[ «J ‘4 b J //1- 7 & / /’, ai g f P "‘"‘, e s
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North Horn Formation
528 Large quantities of coarse-grained, clastic sediments were led

from the Sevier Highland during the Late Cretaceous and Early Tertiary
and deposited as a series of alluvial 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
thick on the Gunnison Plateau (Hintze, 1988).

1n the Skinner Peaks quadrangle,@;ais—%hat—%entative&y—have—been
identified—a%]North Horn Formation[ééqiexposed in a narrow band on the
NE side of Skinner Peak;. The North Horn Formation is not exposed
anywheré else in the quadrangle, although it does crop out in the West
Hills just north of the NW corner of the quadrang%e (in'the Juab

(/kr&_ (f$37) I'CGA-‘A"’I(; /L.L f/’f'/‘!\ }'I‘f/\ Fﬂf &
quadrangle). g'.t_a_]_so.—oeeufg in the subsurface (jnjJuab Valley_Ee-l-ark, 2

1987}
\/lovvf Ob Seu sy e \H‘Jv B gm J’C, yé)f L ‘I’-’L 4‘1 ;;:r\ 7}[‘ :{l\b gﬁf-’-‘l‘jﬂ{:lu}
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Outcrops of North Horn Formation in the Skinner Peaks quadrangle

e T T
@re—compoused of p

conglomeraté.ﬁgélaéfgvafé subangular to subrounded pebbles, cobbles, j‘

_jcliff- and ledge-forming 2

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 pooxly-sarted,-medium—-to-fine-grained;*calcareous

sandstone. ;
ronis] €ncatit a4
Clast size decreases up—sectioq/ the top of the section consistg e

A
of interbedded conglomerate and sandstone. There is also an increase

in the quartzite-to-carbonate clast ratio up-section/ the lower part
. =
of the section has a 0%/100% carbonate/quartzite clast ratio, whereas

the top of the section has a 75%/25% carbonate/quartzite clast ratio.

P PR S
,-',/n,v-‘;.f- \ '/‘:I"a,“"] _(;("‘\

The color of the unit also|varies—in—an up-section[@ireetionr—it—is] <«

#o 7o
gray at the base,nred in the midi}e; ard gray at the top. -Fhe £
STre T2 .

desctription—of this section of Nerth—Herm is similar to Mattox's o e

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

n JJ“ (_b-*; PYZIEN 1‘3 ;A_;; Lo s .f‘
Horn strata. )
A 4‘,‘,‘...11-14]('./;(:4& 7 He

1n mostAsections, especially fartherﬂeast, the North Horn #*

Formation lies conforma?ly on[Eap4%gthe Price River Formatiog/ andE&r
Sefows 72T

1n‘tur§]conformably[éve%lain-Qi]the Flagstaff Formation; however, in
@ N -

the Skinner Peaks quadrangle, the North Horn Formation lies
B2
unconformably on[%ep—e%ﬂthguJurassic Arapien Shale, and{the]

wl

£
relationshipEEetween_ixhim@Hthe overlying st;atF is ﬁpclzif. "

2o —,f‘& st gl
. The thickness of the North Horn Formation is also anomalous. The
Y,

<
C’:af



exposed section on Skinner Peaks is only 300 feet thlcgéﬁéwweveﬁv—oniij

Aeriia T ™
6 miles to the west in the West Hills,i Clark (1987) reported a

——————. T

thickness of approximately 800 feetﬁfand approximately 1,700 feet of

Pzﬁm 0

b

North Horn Formation was logged in a test hole just south of Chicken
hﬁ L .

Creek ReserVOlF& o'
ﬂL) ’;: The drastic thickness variations and the relationship between the

North Horn Formation and adjacent unlts is discussed in detail in the

. Cretrcesey v oot To.
,>¢4'én"Interpretatlon of the Stratigraphy of Sklnner Peaks". *
A
TERTIARY

Flagstaff Formation meL,JF

The Flagstaff Formation represents a majo;hlacustrinelEhase*uiﬂ .

P

deposition that occurred between the alluvial fan and floodplain ~ ;. °
C NP YAyt .

Eknukr&rons—;epfesented*bi]the North Horn Formation and the Colton e

Formation. C?trztﬁ“qg:ghe Flagstaff Formation rangq;in age from

Paleocene to Eocen%%—this—aqe~rang§‘té)based primarily on wilot

paleontologic evidenceEgﬁﬂr&wﬁh&mﬁfﬂgathered by various workers A
throughout central Utah (LaRocque, 1951; Newman, 1974; Fouch and
others, 1982).

1n the Skinner Peaks quadrangle, the Flagstaff Formation is
exposed in the east-dippin§ cuestas of the West Hills in the NW corner
of the quadrangle. Beds tentatively identified as Flagstaff Formation

Efffyfg;;)exposed along the NE 51de of Skinner Peaks and are discussed
LK+ E
in the "Interpretatlon of the Stratigraphy of Skinner Peaks". X
AR ST . N L
Aﬁsectlon of Flaqftaﬁf Foi?aflgPE??s:?eas?feé—%:]the West Hills
(onsi5Ts O {m Atcrcarvng “ubuvrdunie
north of Mills Gap/ Calcareous mudstone, sandstone, sandy 11mestone, e

.a
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F/l_ a 1 ;
( il — /e
limestone, and conglomeratenL;isted~in.osder~of—decre§§ing~abundanc%ﬂ

Efma_:he.ma;o:_:eekwtypes-%n~ﬁhis—seetioé§ These strata are equivalent
to the carbonate-clastic facies defined by Clark (1987) in the Juab

quadrangle to the north.

c
3% Ty

The color of the{éégétgivaries from grayish-yellow to pale
reddish-orange, with various hues 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; ’;ﬁzt
1985). Beds of sandstone form ledges that are 1-4 feet thick, and
commonly are 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. *

Clasts are subangular to subrounded, poorly-sorted pebbles and ccbbles
of quartzite and sandstone. The matrix is medium- to coarse-grained
calcareous sandstone that is c§mposed of quartz and lithic sand.

The relétive 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

ol 2
((}:Zl/"'(;b{/row 7 9



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 north, and there the contact with the
underlying North Horn is conformable and gradational (Clark, 1987), as
is the contact between the Flagstaff and the overlying Colton

Formation. The Flagstaff Formation is approximately 525 feet thick.

Colton Formation R
o
Fluvial and alluvial plain sedimentsf—which—-are assigned—te) the

Colton Formation/ represent the final infilling of the Sevier foreland

basin E.r»h—l-eh-eecu-zz}sed-jdurlng the Early Eocgne. ; ) s

A

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

AV
in a conspicuous red in the east-dipping cuestas of the West
» [.f\l\,-"{ A
Hills. ;Beds t-hat tentat1vely@aave~been identified Ln—‘ehks—-studﬂ as

Colton Formation are exposed c%x_u_ Skinner Peakss and are discussed in
LK+ E
the "Interpretation of theAStratigraphy of Skinner Peaks".

1n the West Hills EnJha—&kmer?ea‘]mdrmnﬁ:‘e] the Colton &

rimar

Formation is composed of %eddish—brown mudstone, sandstone, and

conglomerate/ thin beds of 11mestone occur locally throughout the ¢

ﬂ)"al 4 ‘)LV«C(
section and are ’Gensﬁéered to be the deposits oféhe-r—t—&-wed} local

Pdcr
lakes. The Colton Formation as a whole 1s@et=we:k§ indurated, and it ¥

.weathers to form a saddle between the more resistant Flagstaff
e < o/'fdlq. ,_ol-‘-q,%ﬂ—-‘ e SO Lt (o,,\}
@and Green River Formation, lH‘é*mudsten-e—a:s——ea-&:eareeas—a-nd —

weathers—to—a—sltope. The sardstome—is—friable—and-weathers—to—a—-slope £

Thse somel clen— 1< ﬂf Q(p_,
with YoC&IT{ Gccurring Iedges /\ It—ie—ealtcareocus and is composed of L

(0/74”1 /Z-';/'Ma?(?m Mao/; 4«1-/0 ;'ANZS'A%O_ ¢ c.a.'/é‘—/&rh.\ A—»/
7”\&/&/&7 NLA_/A/D 7L) ‘Ar.«-—— 4,‘5[‘7%. ur‘/A achqsvna/ é—cé&s.
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subrounded, medium- to coarse-grained quartz, feldspar, lithic
fragments, and mica. Studies by Marcantel and Weiss (1968) and
Stanley and Collinson (1979) show that 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. }
e
TThe conglomerate (figure 1) is clast-supported, moderately L sy

sorted, and 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
PIO\J&V\O\I\W

suite of clasts indicatesigerévatim@ﬁfrom the Sevier Highland to the -+

west. The matrix, which comprises approximately 20 percent of the

rock, is sandstone that—is—eatcite-cemented—and composed of medium- to -

Cememtrd 4 cale te

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 and

pfox'knf-/ 7LD + SO/ e /4-7 €Jv—— S

1t oeﬂa?s here only because the area wasEé;ose—tc'fHE‘edqe—oi_the

wdestarn  wmmnrgia oF Ao bazin,
reelnd]
The high percentage of mudstone, laterally discontinuous beds of
conglomerate, sandstone, and limestone, and the red color of the
strata attest to the fluvial (floedplain and channel) origin of the
Colton Formation (Marcantel and Weiss, 1968).
1n the West Hins&n—&e-sﬁmng—reﬁ the Colton &
Formation is underlain conformably by the Flagstaff Formetion, and

overlain conformably by the Green River Formation. The formation is

approximately 300 feet thick.

11



Green River Formatlon iﬂ
""/ eyt 1;"“"
Sediments that were dep051ted in Lake ‘Uinta from the Early *
7V 't 'lr“‘

th;aqu}Late Eocene~fermed~the—strata"cf the Green River Formation.

In the Sklnner Peaks quadrangle, strata of the Green River Formation
/c//!jcn, /&k(’. )"‘/ﬁrﬂ 01&#07(+1ﬂ‘4/ érnl /oan_fs-

four [f@%
distinct lithofacies are recognized/ from the base of the unit upward,**
they are the mudstone, clastic, and mudstone-micrite lithofacies of
Clark (1987), and the Tawny f;éies of Zeller (1949).

( fopp hgs 4
The bestI§X§eSﬁfes=e§=st$at§}of the mudstone, clastic, and S

mudstone-micrite lithofacies of the Green River Formation are in the
cuestas of the West Hills, while the best exposures of the Tawny
/ﬁT:facies are found in the vicinity of Skinner Peaks.

il
XA 1 R i .
f ot :”.‘\{-a_; _f«’\r R NVE PN ST ,} 4-.-w By et { b PR T T, AR

f?ggggtgnerﬁaCttﬁr“ The mudstone lithofacies is composed mostly of (i:)

vorly cist doaws fel _
thinly bedded, grayish-yellow mudstone that 1s£§;ry—tncohereq§]and H

subsequently weathers to a slope. Thin, laterally discontinuous beds

of quartzite pebble conglomerate and sandy limestonef§%$§ occur L
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 lateraily-linked hemispheroids up to 2 feet

in diameter.

Efi?s%éc—éaeée%gﬁ The clastic facies consists of conglomerate,

conglomeratic sandstone, mudstone, and sandstone. The conglomerate

and conglomeratic sandstone is reddish-brown or grayish—yellowf itis -*

ith poorly-sorted pebbles and cobbles of quartzite and S

12



carbonate in a medium- to coarse-grained sandstere matrix. These *

conglomerate and conglomeratic sandstone units are poorly indurated

and laterally discontinuous. Mudstones are reddish brown, thinly
Caltartres

laminated slope-formers. Sandstones are gray, celcite=cemented, and a-c

composed of quartz and lithic fz;;;;;ts: compositionally, these g

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 been replaced by

silica also occur locally throughout the clastic facies; ripple marks

commonly are preserved on the tops of these oolitic beds.

[g?dstone—micrite_ﬁacies:§ Al}ernating beds of red or yellow mudstone,
/mvs [/ =
and yellow or gray micrite dominate the mudstone-micrite lithofacies. x

The mudstones are very thinly-bedded, poorly indurated, %{
Fhom

-RIM (JM 7Sl eru.

consequently,—they weather to slopes\ mudstoneﬁ Eeta&~evef 50 percent 4;
A S\ =

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

WG// - fﬂ(@ﬂfa/
relatively‘é?EEEEEEZ anq/ conssquent&y+~they}form a resistant cap over ¢
the easily-eroded mudstones. These micrite beds are commonly platy e

and fossiliferous; fossils include plant fragments, gastropods, and
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

lS)‘?‘n- k‘f'zf/
the Skinner Peaks quadrangle. This thickness is approximately 300 ~
yose
feet greater than thicknesses calculated by Vogel (1957) and Clark S
The ?ﬁo\ﬁr vebress A
(1987) for the same general area. &Fhis suggests the presence of a
Found .

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

13
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%
Eamg—_—ﬁ_a-c_i‘es:::% Tawny ds consist of green, red, and variegated

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

)

conglomeratic sandstone, and limestone. The sandstone is very o

u/ef//we-,/ a’fc{/ (4/(51/(@‘) ==

eohexenty it—is- usually cemented-with calcite, and composed of quartz
Z /Al"‘

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

that are several feet thick and laterally discontinuous/ numerous 7
vertebrate fossils are contained in sandstone beds near the top of the
section. Channel-form beds of conglomerate and conglomeratic

m/e// rr'c& (7« 'fe«-/ .
sandstone also are very ceherent. Clasts are subrounded to rounded e
pebbles of dark blue-gray carbonate (>75%), and tan and purple

fAu
quartzite (<25%) ;nmatrix is similar to that described above.

Limestone is very dense and commonly fossiliferous, containing teeth
and bone fragments, as well as gastropods of the sééé;es 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 Tawny Beds from
adjacent units. With the exception of Hunt (1950), all workers
(Vogel, 1957; Millen, 1982; Norton, 1986) agree that the contact
between the Tawny Beds and the underiying Green River Formation is
conformable and gradationil; this relationship was confirmed in this
study as well. Tawny(gé;é 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.

14
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Interpretation ef the Stéatigraphy of Skinner Peaks ;‘W_L'
, The stratlgraphy on Sklnner Peaks is complex and(?bnorma%—~and, e
tﬁus*‘pcor-}:y——anders.tooéI Apprex1mately 550 feet of conglomerate,
conglomeratic sandstone, sandstone, sandy limestone, and oncolitic
limestone grade vertically into strata of the’anny faciee‘of the

Green River Formation. Vggel (1957l/ and Witkind and others (1987)

mapped these strata af‘padfof the Tawny factes of the Green River o
r LEY N {' . s ,ﬂ\_J;‘ [y I'Dc s ;A?,_,(_.T‘_ f,,-
Formation. A closer eval%atlon o?ythese{: its v e’
A (AT (( ¢ Vel o £a
more accurately representALate CretaceousrEarly Tertiary stratafas- £
— (‘D A 5?4’-"'(:/\ \)(AS ) \Id Lel camamn On: 1’-"-{-"’" 'CF—--) ..——-».‘
gla = - Logicas : S) L £

PN fe-‘feum

Evidence to support this interpretation isféited—throégheut—the

fo%%ewéﬁg—sectieﬁ Unit numbers (e.g. ,/unit 4) correspond to the unit

ly..
¢

e

numbers found in the Skinner Peaks Section in th"Appendlx.

PETIS 82 et >+

A section of poorly sorted conglomerate and conglomeratic
sandstone,E?h&eh—es—appxexema%e%y-%@@—@eet*tﬁrcg] E;Z; unconformably
on the Arapien Shale. These conglomerates were described in detail in
the section on the North Horn Formation; only a summary description is
presented here.

The conglomerate in the lower 220 feet of the section (unit 4) is
Cﬁgg;;gg} clast-supported, poorly-sorted,'and(gimictic) Clasts include
subangular 10 subrounded pebbles, cobblee, 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 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

?f e o\)/ 2 chﬂ'w_’é_v-

/
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of interbedded conglomerate and sandstone (unit 5).

The conglomerate of unit 5 is gray, clast-supported,
moderately-sorted, and 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

{ / ! 7
awhmmam.h%7§, LT sl i b shenihes § Aadh . e,

/’ . ;o _/,f‘_v s . :,' /";ﬂ" # f/ ".'.-',‘-.. z

= W F

The conglomerate sequence is overlain by appfbximately 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:iqueet thick. The oncolitic limestone, which contains
oncolites up to—three inches in diameter, forms cliffs and isi§§>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—gréined, wéll—sorted quartz sand. It
also contains algal mat pieces and oncolites that may have been
derived partially from the underlying oncolitic limestone. The

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

is composed of approximately equal amounts of subrounded pebbles of

16



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 was typical of both the Flagstaff Formation
and Colton Formation in this area; these strata grade vertically into
the overlying Tawny Beds. The contacts between the lower units appear
to be conformable.

Thei;éétlgn zs a fining- uptzrd feg?ipce that represents a

transition through the follow1ng/gnv1ronments. alluvial fan (unit 4),

alluvial plain (unit 5), lake-marginal and shallow-water lacustrine

7, yvs {-Tr'l/ o/"l L 74 ’;"*‘L"}.'t. e //‘ /‘:,,. Pl i,
(units 6-10). E&mr%&the%eg¥~and_stratlgraphy—ofmthe-units—descrtbed7 o
E%beua-aﬁe 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 6-8 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

either the Flagstaff Formation or Colton Formation, although the lack

of a distinctive red color and abundant mudstone suggests that these
Fornattona

strata are more representatlve of the Flagstaffé;amesteq§]than they s

Fof h\'}'b‘“’\
are—of-the Colton. Regardless of which formation each unit is x L

(f'»('/f /
assigned to, thlsnsectlon is far more representative of the regional

sequence of Late Cretaceous-Early Tertiary strata than it is

ths (4
dre -f&, 7(:-:..:.4 BLJ_? a ﬁr—u-w/ Aapne .
representative of, Tawny (B) ’ds. » e il
Based on this interpretation of the stratigraphy, very
ts Ao 7

o é’-s{' ‘J"C( fo wu
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sections of North Horn Formation and Flagstaff Formation are present
on Skinner Peaks. The North Horn Formation is 300-400 feet thick
depending on where the North Horn/Flagstaff contact is-ézgzgi S
Likewise, the Flagstaff Formation is 110-220 feet thick. These
thickness values are significantly less than values from the West
Hills to the west and from the Gunnison Plateau to the east. The most
logical explanation for the drastic thickness variations that occur
over such a short distance is that welts of Arapien Shale formed local
topographic highs in the basin during Laﬁe Cretaceous-Middle Tertiary
time. This conclusion is supported by the presence of an unconformity
between the Arapien Shale and Late Cretaceous-Early Tertiary strata
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 occur preferentially along
what were actively-rising tectonic ridges.

Because the units described above were identified only
tentatively, the strata of t@iszggction were mapped as
Cretaceous-Tertiary undividgéf;;’/

Goldens Ranch Formation

y <2
€

The-onset—of wide-spread volcanism in Utah escuxrred during the

(ro&rwa va[a,mcﬁ;'f';}, 7/ volemn. e
Eariy OligoceneA Phis-—voleanism produceqndeposits, such as the wiler?
yolcanicraestie Goldens Ranch Formation, which—occuxrs-—througheut e

apprcximatéty"one-third—uf’tHE‘arEa“Uf*the—Skinner_Baaks—quad::?qLe. J?/
q1LJﬂna;wee%£5gLJN}L#—Q%—%he—quadrangie,-g%e formation dghiczfzgéeed__ Sl
. 3 £ - e - Y% e} ] g3 i
LG /A, Llle  we 41:// Hs. wa,‘fe/n ad eé-;fcy‘,, 9-,26> ,,7[ Ju.t(f /-.[&7.
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into—the-autcrops -that—£lank—the-—eastermsideof—theSevier—Bridge- =

Reservolir. —In—the—eastern—half-of—thequadrangle;—tt—oeeccurs—seuth—of *
Chriss—canyon—and—forms—a—moat'—that—surrounds Skimer—Peaks e

r5> 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

X7
X
;V’{p confirm the Oligocene age of the formation.
‘ ["' ’F J&, of+
fﬁ s ikidfier—pes irangle, the Goldens Ranch Formation is
;Jifzb';; /’Ac 79\4«:[!9«- 7&./'-
separated into five distinct, mappable units;f@ni%s—i—v7—%hés—s%uéy}.
T ascevdang ordes '7';‘07 are fabelf Unite (-5
Units iwthrough I correspond to the Chicken Creek Tuff Member of
i 5 MNem ch .Z
Meibos' (1983), and unit % is the Hall Canyon Conglomerateﬂor its
0 (((, e
equivalent.
A
— aeeded €
!
Unit Z: Unit I is an(epiclastic)conglomeratic sandstone (figure 3
P
2%.‘41%‘7 *ér‘c é‘tLSS
JThethieknmess—of—this—unit—is variable{ ranging from 100 to
approximately 500 feet thick. The contact between it and the
it

ﬁy%.47 underlying Eocene Green River Formation is gradational wherever it is
A/" o
97 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

or green in color. It contains a variety of sedimentary structures,

1
N
x\;\’(‘v including(laminae) trough and tabular cross-bedding

soniler o redunclet

\wwﬁw ' pebble/cobble 1énses, scour-and-£fill structufés, and normally and
\ \
(W‘ 1, reversely graded beds. .
&“L\ Far — etrs Ve/ﬁ?zu/ o&sﬁ,«u_.?
W Fast above the contact with the Green River Formation, Unit I is 24—
composed of bentonitic shales‘interbedded with thin, platy limestone.
LG Ut L

This grades upward into sandstone, and finally into conglomeratic <~

19
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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 mm, with an average of 1 mm. The cement is ty?ica 1
144&11\3;
calcareous, and the rock is friable to moderately(eotiérent, =
Clasts in the conglomeratic sandstone are angular to subrounded,
and poorly sorted, ranging in size from 1.5-7.0 cm, with an average
size of 5 cm. Approximately 90 percent of these clasts are volcanic
yocles dt/os-"/}
imorigin and were probably derived from ash and lava flows of the &
abot ___m. bty Fo Fhe ANul. A
€§€f§ Tintic Districé{ The other 10 percent are quartzite clasts that #
were derived from the Precambrian Mutual Formation and the Cambrian
- ﬂ&;aa—mn-—
Tintic Quartzite, or from pre—existing conglomerates. L
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).
Z VRries )l}rrn
Unit N: Unit II is a crystal vitric tuff that is 40-70 feet thick.
The contact between Unit I and Unit II is concordant and sharp. T@gg 2
tuff is slightly welded, pink (weathered and fresh), and usually forms
- slopes. It is composéd of 30-35 perxcent crystals and 65-70 percent
/b{mn{, /% 4;]' 7/:,55:7
jzyassy‘matrix. The crystals are euhedral and average 1 mm in size.
Approximately 60 percent of these crystals are biotite, 40 percent are
bipyramidal quartz, and sanidine occurs in trace amounts. The matrix
ash (70-75%) o
is composed of pumice fragments (25%-30%), which range in size from ol

A
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0.5-20 mm, and (ash (70%-75%)). Bubble wall shards are visible in thin

section.

/’..é/f\/i// 7
$ ragcs
Unit INI: Unit III is coarse-grained (epiclastic)sandstone that s

g 50~-90 feet thick. This unit is red or gray in color, forms resistant
St sar 7’ —)pf//

ledges and cliffs, and displays cross-bedding andAchannels. It is
composed of approximately 60 percent bipyramidal quartz crystals, 5-15

1percent lithic fragments, 15 percent sanidine, and traces of hematite.

L 1
’@! LKJ/ The lithic fragments are subrounded and range in size from 2-15 mn.
{

c

“¢1 The quartz crystals, hematite, and sanidine are subhedral to euhedral

_S‘A«(/s "/0-&_,
and average 2 mm in size. This umrit is cemented by both silica and =
lrlllh 7a f't(/
calcite, and is moderately to very coherent.

et

Unit II and Unit III are separated by an erosional contact. The
nature of the contact and the presence of éﬁgg;:iziagg;t IT within
Unit III suggest that Unit III was derived)éz:zgggg)ié 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.

.1
Unit W: 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
welded and it 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

, vy, .
50 / percent ash and 50 percent pumice heat ranqes"' in size from 1-10 cm ¢

e

/244 S/-’ 4 >
and }s’ commonly flattened_@_a—ﬂt-he——bedd-i-ng«.—p&&nﬂ The pumice forms é

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 quar{:z, and a
trace of sanidine constitute the crystal fraction of the tuff. These

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

6 a sa-m((>/'57w il («nfsmwﬁc sands e >‘§V<’=r7u—- 2'7'»”;/&5&% L Hh

Unit ¥: Unit Vv isnthe Hall Canyon ConglomerateEr*i:t—s—e-qu—i&ta;em;—. It

'ﬂ:‘)l’,ﬂﬁk,‘ [ Sana
N~

th'j:ckness*.’é In the Skinner Peaks quadrangle, the base of t;hé unit is .=
vihire )l c e /x - ﬂ/r‘/ (/ry/' L ¢y £70s, u1.4{ for ‘44//4

exposed in only one place, tl the top\/ls*?é)t exposed at all, due—%a

€ Ceer 2o °7c

.
Fe— T 1

Ca/«‘
erosion, and tl}e—-seettoﬂ—ts—fuﬁher—compllcatad‘ by faulting. Clark

(1987) reports that the thickness of the Hall Canyon Conglomerate
fo the qerth

varies from 0-400 feet in the Juab quadranglen. @e*ccmtaﬂ:be‘éwm

-1

The basal part of Unit V is an sandstone that is very

similar to Unit III; however, it is thin (rarely greater than 10 feet

/enq,ueéf
thick), and contains sand-sized grains of Unit IV. The resf of Unit Vv £

is very similar to Unit I in-tesm=—of texture and composition. The

principal difference between Units I and V is the presence of angular

fuffaceons

clasts of Unit IV within Unit V. Unit V also contai’ns more sandstone

ey bty

and less conglomeratlc sandstone than Unit I. . The sandstone Is.
W . (l((l"“‘"*" cpnm,»aln-wwl\ (C(. '\"#c,‘fx 5y »
relatively homogeneous imrterms—of gra:.n—s:.ze,\and composition (-med'rum—-
'11\,, sacdaYone

tc“coatse—g—ra—umd—l—yeh&e—sa-ndsi;one,ﬁ -+t contains very large-scale,
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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.

TRES
;
Mg i~ s &

JIgneous_TIntrusions ’ 8

L S r &
¢ ’ .

Two small intrusions of hornblende monzonite porphyry occur
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
p::.-':vvc,o
of section 25, T. 15 S., R. 1 W. These intrusions are not--velry S

resistant, and &heyj weather to a [grus-like-talus~that—iZ]black or -

‘—:,-" e

sy
i

dark-gray ﬂc_lue—toa—theuabundance--of—-hornbl-ende-. These and other -

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

S e s P 5 bl
Hunt (1950), and Vogel (1957).? "\)f""‘ T ﬁ’“_:’;,ijfjr“- = ‘!5 / gl e {71/1_;(.0."
L‘,p,.,‘//// pe' 1_;“;-\14 \‘/OV\'/' { o~ v b ":"":-'5‘ g .
w8 thin section/snof the E’;n—éﬂs—ieas—wepe—examiﬁed—&nder—a -
/!:»/n [;(1 > e PR AT I '/'. /4-‘;/,;1.’.,” /ur’{'v - f’r_, -
petrographic—microscope~ E;pprox'i-mat-el—ﬁ 65 percent of the rock is i
N

composed of phenocrysts/ and the other 35 percent is a light-colored, =

aphanitic groundmass of highly altered plagioclase and ortho/i:lase.
=i

Approximately 75 percent of the phenocrysts are hornblende/ feldspar

Ld"! LA P ; Z.)"
and magnetite @naﬁe-—u@ the remaining 9 percent. (®hel hornblende cop
phenocrysts occur as euhedral to subhedral laths that range from 0.01
(&r};oa[a:—c_- ’ ’!?‘“;i:'{/”“‘-//‘”r"/; oA e,-{"
to 2.5 &m in /length. Most Eﬁe-l—dspa-j] phenocrysts areﬁ@%eekﬁ, subhedral
(/7{ iy :
to euhedral, erd—ptagtoo}ase—crys%&a
51,,”5:4

Thes<] intrusions are post-Jurassic in age based on the
Vs

cross—-cutting relationships in the Skinner Peaks quadrangle. Witkind
Sb\c}c)ts‘{— /ﬁ*/(_« fOO:’/hL ‘l'.g O(/;om (?)
and others (1987) cite an Oligocene{?)}—toUYpper—Eocene age for similar
) ;4 X(,-x')L-u_u‘ & NL1 /b/u-vl lee b eter /'AJ_/
intrusions in the Vicinity/ however, —the relationship-of-these

tabrusions are Ter {'fqr7 )



imtrusionrs—to Tertiary units fsnotexposed inthé SKinmer—Peaks
L quadrangtes '

e A o, e " AR AL ALY T s e e S O S — e ?

TERTIARY QUATERNARY

A variety of alluvial, colluv1a1, and lacustrine dep051ts blanket '

ﬂ"n;’ extensive areas of the Skinner Peaks quadrangle. These sediments
— v Ty
3 f-/n/« L. W — bR >
fo range in age from om _Late Tertlary to{ Recerrt They/were deposited in — /
A’*c/ T e B -’{fz 7€ 3 /

the Gunnison Plateau é“hd»-—wzsrgéﬁ"ﬁfffsomMonocl*ine:} the onset and {

/
]
1
/

, !
L’ﬂ”’ / response to tectonic and \cllmatlc events such as the development of /

£ r
continuation of PBasin and Range faulting, and the advance and retreat’

of Lake Bonneville. T e e

\\\-r* o "/" DF“ -* ( M.t P (O/p',c /
' Older Alluvial Fang ard Pedlment Alluvium - ;--’/;,--_. »/-.,
O re AT e - P .

CSedlment that wa_sz] eroded from the Gunnison Plateau Eamd—West

n

Gu&n-::scrr-ﬁonoe—l—me» was shed :o~f'f to the west in a series of alluvial
.{
L ay ]
fans mueh——l—:eke those -t—ha»t——ha—ve——-formed—; in present-day Juab Valley. The
‘[u \'l . /A‘L (4'-{/}"“" e
E}p—l—;-ﬁtedﬂ remnants of the old alluvial fans are ! exposed—-a-lonq——the——-ﬂ:ank

AT ~f" NI b7 g Lz ./v-- Fats

-of—the-West-Gunni-son-Monoclin g 1n~an*area—thab-e-xtends—fronr-8road —
Sanyon_to the snlwthermand_oi_the—quadnngle, The @a—teﬁ:a-l—that_ﬁorms; 2

L‘c\{g,a.h\/q:gnul Ki<_
thesg] dep051ts i€ semiconsolidated, massive to poorly-stratified, M/

poorly-sorted, Xranging in size from sand to boulders\. [a»aé-_.
C/&7+§ V724 A

%ew:_gr_a.uwl-er] @—t—-.;.s_compesea‘ predominantly [Q'tj sandstone,

limestone, and conglomerate derlved from the Green River Formation

o e e bttt St e .

R PR vt A bt S
A e e i

J.ncludes clasts of pebbly sandstone from the Crazy Hollow Formation ?

e

and volcanic clasts derived from the Goldens Ranch Formation.

er
The remnants of the o].d'1 alluvial fans overlie the Goldens Ranch

Formation, Green River Formation and Arapien Shale at various
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elevations and reflect éeposition over irregulargﬁaleéﬁopography.

Thls;pa;egtopography may have been due in part to episodic Basxn and

o
Range faultlng whlch began in the Mlocene shortly after development of

I £AT g0 -y : t

the plateau @nd—monoc&eneu The thlckness of these older alluvial fans
Aﬂpyi; varies from a few feet to 300 feet (Vogel, 1957). E;theseposseb&e—that

these-drastic _thickness-variations also reflect depositionmover A
<
b

irreqular -paleotopography; with-the-thickest“déposits~representing %

paleo—lows and the-thinner- dep051ts representlnq paleo-highs. .

_ﬁu\‘-}__ ij(l 4"'* -4 { o dl ast,ow (,(\ -z‘?)
Pedlment alluvium, {@hlchwcapSMthe»Goldens Ranch Formation-in-the
(J\fh)» tacs  Troas. e & % s f 325 /n’~ s xT
_ Ss?th—He%%Seref&eets-an_old_ QSlcnaL—surﬁace~thatndevekoped*dnr1ng
IP"/I P “,]/L . it v )f (,_.[_"’," / 4,', - o Py -/"‘-“/%
/ an&*after*upitft—tdﬂthe South Hllls area. The pedlment alluvium,
Voar ’,r A L. /

@ﬂeeeh—&s 0-20 feet thlc@/rls 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
sandstone and sandy limestone which occur locally as pods between the
Goldens Ranch Formation and the poorly consolidated upper pediment
alluvium may represent local ponds that formed on the erosional
surface (Oviatt, personal communication, 1989). Like the olde~
(oTef) - el
alluvial fans, the pedlment alluvium occurs at rnlatlvely higher

ahove e cairent  dra ’fwd\
elevations  [Fef: }ecttng“the*up}i'ft—-and—&-issect-iorbbha%—oecurred—a-f-tea; <
N

g

deposition]

he distribution of the pediment alluvium and the iiigzig;,ﬁans
reflects Lustig's (1969) predictlom=tha : s_with larger highlands
B S

favor alluvial fan development, and areas with lower highlands favor
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pggimentudeveg‘pmentl“'

,Man‘HQ_.

The ac(;e of the older allu rlal fans and the pediment alluvium is «x
UnkhﬂL9n md Jheir oarrelution tendatde Ul A
no:zv-}éern than Early Miocene because .<

nee=krownr~for-ctéretain. They are

they formed after the development of the plateau and the onset of
Fefraroee c,/( A S o o bl nein

Basin and Range faultlng They are no_youngep than Earliest-

Rleistocene because Lake Bonneville sediments locally surround the
: //m,/ Jheea DiAsr

—

AL, P
bases of hills that these-—e-led- alluvial deposits, cap-.
R soritary Sitwial fan (aappedes (i) inhisshuin |

Sume o kv’i o..-_c[

/ correspondlng to Qaf; of Clark (1987) was mapped in the NW corner of
t's ‘rh-e“"‘c.r(

o Al LA S L s i 1 !
————.

| qaasm A

\\( elder€omteseing Alluvial Fang

the quadrangle. This fan is very dlssected ;‘latﬂrted'—-and-—-}nqher_m
74, Lfs"/ 6/04.)’\ Mlo’ﬂf( f&7fot.

etevation than a-younger—fam-which-surrounds—it. }tf is composed of
;néa.' ../‘., ‘A f“éf&and’/p&ﬁ ﬁs

:own, poorly-sorted, clay- to boulder- slze naterial-that—is
Ilé( éLv c‘éfl\lec/ )44\—; JA-‘.— ﬁﬁ §Af"/ fﬂ‘-((ﬁk'#'\

dight=bx
/éffﬂ') .f /){,z., //Cr?(_f c(d 7'(2‘f-(- c-tréf“n fe racé /
subangutar—tosubrounded. The-poorly=sarted nature of the__glep.os,:,:

prus—tEs—proximity—to~the-nouth-of—a—deeplyinmcised—canyon—that—cuts—
th-r;ougb._the—'l?'ra'g’sfﬁ' ff-Formation;~—indicate—that " this—fam~its—a—-debris

flrow—as—Clark-{l98ZL)-suggested. Clark (1987) estimates that the fan

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

on the very dissected and faulted nature of the fan, it formed either

in the Latest Tertiary or Earliest Quaternary.

st shodd he Lobilef Qats

QUATERNARY

P o5 it (ch)

Areag Tovered by otd~attuvial fanyand-pediment-alluviun-were
differentially-—uplifted-by—-Basirand Range fautrting—and-thep—eroded,
léaving~onty-remnants~of--these-old-atluvitat—deposits—capping—the~hilbls
atong-the flank-of-the-monoeline-and=in=the=South~Hirls, ~‘T%e*:m+g£9_ni-a-l
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ﬂndﬂq AFW{J !;

that—was eroded from the§§=ﬁp%&£%ed—areas>was deposited as a series of
(L(n e | \ﬁg]

coalescing alluvial fansAthat fill present-day Juab Valley. Material
3

“that—was- derived from the South and West Hills was shed primarily to

the east, although some was deposited in the low spots to the west of

¥
the South Hills. Material derived from the Gunnison Plateau Qas shed -

WE Pt o /
Jinto 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 Hillg{ gpnsequently, the convergence line of

the two fan systems lies west of the center of Juab Valley.

L}'i}/\./!—f Fan 5(1//1.)17[7 ”"/'”/ 2 Gt
Coaleseing_fan -alluvium—is reddish—brown to yellowish-gray, o

unconiplidated, poorly-sorted, and massive to crudely bedded; local
-1 N e el : f/
channels suggest a fluvial environment of deposition. Material is

/\
clay- to bouldiy-size, although sand- and pebble-size material is most
S XM T A
common‘xgrain 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 (Zoback,
1983) across northern Juab Valley indicates that alluvial fan deposits

are approx1mate1y 3,900 feet thick in that portion of the valley
(/‘Qﬁr‘?u_{:/ N //&7 -
Since Juab wvalley shallows to the soutg( the equivalent dep051ts in

the Skinner Peaks area te—the-—south are probably thinner than—these—to -~

the—tmrorehk. , : L
Qaf depposits
Lt The youngest sediment contained in the Gea}ese*ﬁg-fanﬁ~wa9r e
/s s
/‘dep051ted on the fan surfaces during recent tlmel the oldest sediment ¢ay
,Q P b of Fo C‘é'7J‘>5 {5'/ i1y an(, /;z.pw s+

contained in these fans was~p=ohablyadep051ted in the Latg\Tertlazy;¢s
Csr /6 fow,
. idence—tocontiry this. Lake

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

2 / Dl
O///.'// 2 7 i /at- S /\ L P W i .t G - .
i i ne. . #

N e
fra?es T8
Lake Bonneville Sediments
During the high stand of Lake Bonneville, which occurred

) '.‘.:‘ % M‘—‘\
approximately(;§L900-17,OOO years ago,; water from the lake spilled

through Leamington Canyon, drowning the Sevier River and forming a

o

fresh-water estuary (Oviatt, personal communication, 1989§ithat
extended almost as far south as Redmond (Currey, 1982). TLe eastern
shore of this estuary cut across the southwestern corner of the
Skinner Peaks quadrangle. Sediments deposited in the estﬁary are
exposed in the low, gently-sloping, dissected, fan-shaped patches in
the Washboard and in wave-cut cliffs along the Sevier Bridge
Reservoir. These sediments occur up to an elevation of 5,090 feet,
which was the overflow elevation of the lake during the Bonneville
Stage (Currey, 1982). A change in vegetation pattern that is best
observed on aerial photos also occurs between 5,090-5,100 feet. It is
presumea, based on this elevation, that this change in vegetation
marks the shoreline of Lake Bonneville. It also is presumed, on the
basis of elevation, that water from Lake Bonﬁeville spilled through

i Pt s

" Mills Gap and flooded the Chicken Creek Reservoir ar%i}//;;;}e are no |
g i /

/

deposits or shoreline features to substantiate this, but it is
possible that Lake Bonneville sediments and shoreline features were //

there once but have been obliterated since by present-day Chicken /

&

g
e o s e e s =

Creek Reservoir. .
oF lacisshrnes catli vttty

Although exposuregﬂfre poor)except along the Sevier Bridge
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Reservoir, the sediments are fairly distinctive (especially on aerial
photos) and-can-be-distinguished from the surrounding alluvium, without
much—-di-£ficulty. Poor exposures obscure the nature of the contact
between the Lake Bonneville sediments and the surrounding alluvium,
but at one location (section 30, T. 16 S., R. 1 W.), the %Ski\

- L
sediments clearly overlap the Quaternary-Tertiary pediment/:iluvium.
Elsewhere (e.g., on the Washboard), the Bonneville sediments are
slightly higher than the adjacent alluvium which suggests deposition
of the Lake Bonneville sediménts on top of the adjacent alluvium.

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 30-60 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.

e Y@;ngep-ml-esmg—ﬁxﬁumn Q}Oﬁ)

“Aseries—of younger ecoalteseing alluvial‘fanskrest§ on top of .z/QEZ

older ecalreseing alluvial fans north of Little Salt Creek Canyon. The _

younger fans are very similar to their older counterparts/ however,
A
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/ﬁfhey are considerably smaller in size, and they slope mo:e steeply s

f{‘// '}'f;
toward—-the-alley. The compositien of these younger fans is also
i i
different from their older counterparte/ most of the material is Xx.

angular, pebble-size fragments of limestone that-were derived from the

Arapien,Shale. These deposits are only 50-100 feet thick.

Cadirackirl ~ee
Younger alluvial fans, such as those that are found north of =

= o

Little Ssalt Creek Canyon, 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

atien of

retreat of Lake Bonneville, continued Basin and Range faulting, or a o
combination of beth—of these events. <
The’yeff 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 presenbe"of@k&xﬁﬂafault scarps that cut the older =5
Eéea}escing alluvial fans/ however, the older eeatrescimg alluvial fans =
in Juab Valley anq,;h"Lake Bonneville sediments are incised by o

Suﬁﬁxl‘* .

gullies that are ‘as much as 15 feet deep, which suggests-a reglonal

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

11 [Cs @ esim  FB
a regional lowerlng of base level that—was—duwe—to—the retreat of Lake

/Ca—u'f' ﬂ'd\/'mcc«»

Bonneville, and the younger alluvial fans reflect[geeegf}aas;n_and —

&4.\"3‘

Range—actiwity—on a local fault segment. Assuming that_thesé'younger =
alluvial fans are related to the Basin and-Range faulting that-
produced the fault scarps, the age of these fans is Late Pleistocene

Aﬁ-ﬂ; A@e P R Y féuw (; ﬁmmJKL_
f97747 5/%”ﬂ/ «
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f(/ifi Colluvium, fAlluvium; and iands&éde Deposits
fﬁ The youngest sedlmé;Z;-;;mEBé quadrangle aré/cdiiﬁ;lum, alluvium,
/ ) and landslide deposits which—are—ati—Recent—in—age.  The gglluv1um g
éxo forms steeply-sloping, cone-shaped ?epoiits along the base of the
slopes, from—whlch-%?_wai;derlved /fgrlélﬁnconsolldated very angular,
- S128m 4 iep

very poorly-sorted, clay# to boulder-stze—mate;%aLe The color and o

v

composition of these deposits reflect the formation or formations from
. Vie  Ye T

which they were derived. Thegé dep051ts are 0-15 feet thick.

X e —er T
# _,mhé alluv1um occurs along most dralnage§/ at higher elevations,

S ———.

| 8 ‘
QQ * lsuch as Flat Canyon and the South Hills, it forms broa%/ even surfaces
B of low relief. Like e colluvium, the composition and color of the

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

7&hwb/ L,
cases, it 1s'ﬁnconsolldated (gray or brown,za—coicr and ma551ve to {

—
,.

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

subangular to subrounded, and poorly- to well-sorted. These dep051tsg

e rm— -

are generally less than 30 feet thick. //’ (Qk)
oy i A 4 :/; //fd" (2 éw/ ‘,5_;/ e cu—'/

TwoA}andsitdes-afel&he—on&y—masSmmovemenb—depos;tsutha%»were st

obsexrved in the Skinner Peaks quadrangle. One of the landslides A
0'4 )s;"’; ,5 (OCA+C(]
cesurred

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 in ;t:ata-of the Green River Formation and consequently are
composed of very angular, poorly-sorted blocks of carbonate and
sandstone in a matrix of mudstone. The Chriss Canyon landslide
occurred in 1984 (Weiss, personal communication, 1989) after a period

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

31
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fresh as the Chriss Canyon landslide, also occurred in 1984.

/1 .
F £
f STRUCTURE  &=r "ol
/ Yacks i 4ha IH;""fﬂ'f A A
The structural geology of the Skinner Peaks quadrangle 1s the

result of Sevier thrusting, formation of the Colorado Plateayu, Béfin
leftrives

and Range faulting, and local diapirism of the Arapien Shale. The A

al festaies A

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 Sevier Orogeny, which began in the Late Jurassic and

continued into the Paleocene (Armstrong, 1968), was the first tectonic
/—T({)/;/,r;?fr
event that affected the Skinner Piiks q&adrangle. It was
' 109 g

characterized by eastward-directedAthrusting which 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.
dere c.‘l“‘
There is very 11ttleAsurface evidence of Sevier thrusting 1n the

Skinner Peaks quadrangle[/gg;;;gzﬁ substantial subsurface evidence
(Standlee, 1982; Lawton, 1985; Clark, 1987) indicates that some f‘

surface features can be attributed to the event. DiEa colleeted from -
fSugqls
drill-holes in and adjacent to the study area revest 5fvera1 =
g,m‘*"'lo‘{’t "-#
stratlgraphlc repetitions. These repetltloﬁsﬁlndeate thrust faults

s u‘;’:vjj( ﬁ(') 32




that formed during Sevier thrusting (Standlee, 1982; Lawton, 1985).

Drastic variations of the thickness of the Arapien Shale and adjacent

units are also attributed to thrustfhg{ -

The only[§ﬁrfaee-ev1dence that can be attrlouted direetly. to o
!-;a-, doae 1
Sevier thrusting is the highly contorted strata-of the Araplen Shale.

LEBATY gy gy o W W TIPS T g s 950 -+ “A‘ LT R i e B L

[Et"xs—poss1bte7“however~—%hat the unconformlty tha%aeeGQESIbetween the

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

wAe for. o o &
Ranch Formations may be related to the Sev1er e;ogenec—event. e S
7 ran et s, Foenld — -
'
Fb h ﬂ:: A recent study by Sims and Morris (1989) indicates that thrustln%
of a competent unit over an incompetent unit (e.g., 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 result, the incompetent unit should be highly

(L;f{‘

deformed, as is the Arapien Shale.Jﬂ§§;thef—possib}e—resa%t—of~this

fcﬁ
ﬁl//ﬁﬁ peocess*rs*themio;matLon~of—topographlc_hlghselnwthe_area_nf

————— R e T ) S———
O et 4 o 3 B ¢ R

fgtardlee (1985, personal communlcatlon to S. Mattox)

V%VJ{}(/

suggested that thrusting and folding indirectly may have caused the

local 1ndianola hlghs observed by Weiss (1969) and Mattox (19886) .

a,...-’hf' 1-sf’ﬁf Ohesw 2 ]"«r\ 7%
lt-is-also-possible. that the paleo-highs are the result of paad

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%z;;

OF og6er
materizt from theﬂhighland to the west and the eastward directed

thrusting that-was—eccurring-at-this time would have provided both of -«

these mechanisms. The presence of a thlck section of oncolitic

-7 /A’Sls ]
limestone on Skinner Peaks supports the é;eery that this area was —
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actively rising durlng dep051tlon.

Regardless of wh&eh—exp%anat&on is correct it is eertainty- e

reasonable to conclude that the unconformity that—eeeurs between the
Arapien Shale and strata of the North Horn, Green River, and Goldens

Ranch Formations is related to Sevier thrusting.

Formation of the Gunnison Plateau

West—eunnison-Menacline

-t

Thetois ”‘[ In the Skinner Peaks—quadrangle, the Colorado Plateau Prov1ncedls
ﬂi)'f\ 2an ’/r vy sy s Y -,'.f,'": e -,.:'\7}/r/) s :* i

s repréEEHEEH'by tHE Gunnlson Plateao;yhuﬁ;Jxaaa&wﬁ%suaé}the West”
HYlo ¢ sl
} Gunn&son_MonocllnewlnSLFe the.east ﬁdge of..the quadrangle. -The West
'frr' f{ A 4 ; 4" A II"‘;
67‘ /.. Gunnison. Monocline is. approximately“18 miles long, and—it extends from

jv“” - Fayette Wash in the Hells Kitchen Canyon SE quadrangle to Buck-Canyon,

+ , y 2 g
K éﬂmﬂé north of Little Salt Creek Canyon (Mattox, 1986). NEE D Fiadi F
W/;ZM\:—(/ A/%\r “V - pRNIS

weird [

A“LMé eens;sts—of—Green River Formatienr and Goldens Ranch Formationsstrata
_:éé{. wh;gh dips Eé'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
B modification by the underlying Arapien Shale.
E%? _ A thick section of Arapien Shale coresﬂtoe monoclinoﬁggamg;%ends
) eastward under the synclinal structure of the plateau. /;; generai,
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 S%/ these attitudes are consistent with
— 4 :

}IAM ml’ utlc)wb * , ‘

[\i('{ Y J/I\L Q/Z{fl/“’""h - DL -A)LC':—I" L Cov e 4 s &

[7a%Y ..
¢ 1]
- v = ‘54;“. S0 jages @ I 1 q -

o

.,

ln the Skinmer—Peaks quadrangle, the West Gunnison Monocline id

.



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 Arapiegiigre 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 Monocline and thedgunnlso$ Platea? formed |
! /) tesn :lc " R R A TR
' during Late Oligocene or Early Miocene tinme. 1 The— ing o is—event -

is constrained by the Oligocene GoldenT Ranch FOfmatlon, which s r
ZVE ST IS PR Y
represents the youngest stratah?n—the—moneekine. The conformable 2,

5 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.

|
|

h «fM\ ? XS \

Basin and Range Ex%eas¢en~

‘l\] -“\;/] _,{/s
THe structural geotegy—o£f the Skinner Peaks quadrangle s-
Aumerss Covr “\u

north-south trending, high-angle normal faults, iﬁe%udtng .

~dominated-by
mare 5..1,\.;'«.»-* balt, &te:
the Sage Valley Fault, the Western Juab Valley Fault Zone (WFVFZ), and-»

G~ {)((3.01« ;

the Wasatch Fault Zone (WFZ). Smaller normal faultskalso d&ssec%nthe {

area. l“',‘u. 4'{4#— E%Z— #«&7 gtw‘w-'u— ‘“L'* oot mele wte a‘r n-‘»\crmuqog
wlw) f/'wl ere bLA | (

Sage Valley Fault.
- & » na{r‘-d«.‘
The Sage Valley Fault is a high-angle, down—to—the—westnfault

which bounds the west side of the West Hills and the east side of Sage
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Valley. Azpe fault trends approximately N 10 %; Clark (1987) states
that the fault has at least 2,900 feet of throw. Triangular facets

o /,u

[?hat~have‘fnrmed—aiong~thé]western side of the West Hills define the
fault scarp. The fault does not cut any Quaternary units within the

Skinner Peaks quadrangle.

Western Juab Valley Fault Zone
The Western Juab Valley Fault Zone {WF¥FZ) bounds the West Hills
on the east and Juab Valley on the west. Th}s'faultZ:;-thought to[be
4;&2;2;;;a—zeaé]of con;ealed down-to-the-east, high-angle normal
faults. Surface evidence for the‘ggggé\:: sparse. Southeast of
A

"
Chicken Creek Reservoir the fault -eppears—to placg\upper Goldens Ranch
Formation against Green River Formation and lower Goldens Ranch

Formation. The faulEE}whiqﬁ]trends roughly N 40° E,—has an estimated -~

throw of 1,000 feet.

Wasatch Fault Zone

The Wasatch Fault Zone (WFZ) bounds the west edge of the West
Gunnison monocline and the east edge of Juab Valley. It is a Zone of
high~-angle normal faul;iaad—és characterized by down-to-the-west
movement. fTriangular facets or faceted spurs of Arapien Shale south
'of Little éalt Creek Canyon Fault and fault scarps in Pleistocene
alluvial fans attest to the presence of the fauléi The fault scarps,
which can be seen just west of Skinner Peaks, show approximately 5 to
10 feet of displacement. The Wasatch Fault trends approx1mately N 20°

/Q, @{w
E and has an estimated throw of approximately 5,000 feet. )

A
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Recent gravity and seismic data presented by Zoback (1983)
indicate that Juab VallexE%whicbfiS'Eﬁﬂﬁaéa“Un—the~west«by-the_Western
Juab-Valley Fault-Zone-and -on-the-east by the Wasatch Fault Zonej] is

R e

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

Other Faults i
- 1 -
Other faults that occur &h;eughou::the quadrangle include

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

‘;\Kgich parallels 0ld 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 ' -

Q}(I"r e S e ‘)C& Py //, , ;/‘-/: -;( s

Basin and Range[ﬁcfﬁﬁr‘faniténi}not only produced the structures-
&/c/ Ao/e, A

A

P

iapiri f the Arapi Shal .
\Zk’ Skeuw i Diapirism o e Arapien Shale PR

described above, it also affected the structure of the West Gunnison
L,
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—imthe—southern—end—ef—the-quadrangte—trave~been
affected—mosti-noticeably-.

Vertical joints, which trend approximately 30 degrees west and
east of north, are prevalent in Green River and Goldens Ranch strata.
The joints ﬁrobably represént shear fractures that formed due to

east-west extension.

lﬁEvidence thfeughgg;_;gg,quadrang;élindicates that diapiric (Cﬁ:?
= n Yy

A
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movement of the Arapien Shale modlfled the structure19f~the~area

',l_u/‘("' ‘:’

%Uca}%y ghis local, eﬁISodécfglaplrlsm was probably initiated by Gy

.f‘

>3

/:ngnnison Monocline, and Basin and Range extension.

1] \% * g . \',‘ ‘.;;-‘l‘. oy
b Flat Canyon Graben and Skinner Peaks

Flat Canyon GrabenIfs—a”stf"éturé"thig]may Eepresent an

: 1,
“i roe ook DLl Ly

extensxonal\graben that has been modified by d&apirrc col}apse. Eéhis
;érﬁggﬁre~&s~approx1mately~one -mile- w1de 1;& beglns h;;f Ti%ggr” -
ﬁﬁl{ . Canyon in the Hells Kitchen Canyon SE quadringlerfn?hsxsenéﬁbnorth to
\01‘;\\ ‘(‘ Chriss Creek where it bends to the wn'gscé: ThllsJigra’b;:ﬁylws bounded on
;%{w( . the east by the high-angle, down-to-the-west normal fault which
Y @amﬂie&smgt:mﬁmfzmr@mmiw places Hall
o MATIEN S

Canyon Conglomerate against Flagstaff and Green River [Stxatd). 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.

61«+C/3p> e TC’IVHS @

N€7+W4~ C‘
The bend in the graben parallels the northwest trend of Sklnner
Mise. N Frowds folls 3 faulf
Peaks,whtehAcutsvacross theEﬁgkﬂmn5gﬂnorth—south trendlnglgtguet&r es]
blschks - acutely "fo,ngzﬂ‘/\ -

that are E?iateé~%e‘the Basin and Range-Colorado Plateautg;ev&ﬁeeg
Fa‘/‘ [ﬁ.n 2N C krmc‘l’!‘-/l"rlc/ o‘f’
4§he graben, llke Skinner Peaks, is underlain by Arapien Shale. [Fre

shale
;u;jxymze—eé—%héjAraplen in the subsurface beneath the Flat Canyon
5:.ﬁa,l~+ A b7 fm ﬂ/zw/t@, ot AvmLron S ’

graben i;d@&nééest~j§ﬁsalty well water and, sink holes (W. Jay Dalley,
landowner, personal communication, 1989).'AIt 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

> 14%7 /i"f' /4 AA_O"

l"(/-;‘/c_// A /14, /LZ]t
éf‘7§f



collapse of the Arapien. It also seems reasonable to assume, based on
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 of section 22 and the SW 1/4 of section 15 T. 15 S., R. 1 W.
These’bfocks are similar to the detached blocks of Colton and Green
River FormiFioquescribed by Willis (1986) approximately 30 miles to
the south?gn the Salina quadrangle. I concur with Willis' ¢3986)
interpretation that these detached blocks are slump blocks which, in
this case, slid off of the Skinner Peaks block.[jw Hois o~ PR /y¢uu7

A small syncline in Green River strata that unconformably overlie i
the Arapien Shale in the NE corner of the Skinner Peaks quadrangle is
also thought to have formed by diapiric movement of the Arapien
[kgbrinkel, 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 Epe

qM‘??—"'ST ’{\. 1y C }"-b
Salina quadrangle. These contacts are also indieative oﬁnmovemenF£

ﬁ'fkﬂlb\//\ SLM L(,i, ' Sl.allﬂ-‘"i. Llﬁw E«L }rL){H‘A({A;-\b

ECONOMIC GEOLOGY 4

feseuras ranediatas
Economic(@epesité}in the Skinner Peaks quadrangle and yicinity

include sand and gravel, gypsum, tuff, -c&fﬁaﬁzxg:;gck manganese, L
SemT ol ig
petroleum @soduc.ts’l -and-water. \;The sand and gravel %Geu—rs—a-sj plecd hes

P' s efe l.ar_:..‘hc‘ 1A Variows TAQ/
alluv1al colluvial, and lacustrine deposits. Material ranges in size

h
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Carbonate rock that is found in the Flagstaff Limestone and Green

ool River Forma

4{._‘_ h‘;"'r.-' ", :,_, . g
[

from|clay to boulderg} most material is sand and gravel composed of ‘.,

quartzite and carbonate clasts, with local concentrations of volcanic

clasts. E;nmﬁ and and gravel, [Eh:oh—*s-usgg_gggggygg;z_gs_zoad—baITast

is quarried from numerous gravel pits throughout the quadrang£;\

W

Active quarrying of gypsum from the Arapien Shale on the NE side
of Skinner Peaks began in 1989. Eﬁtbﬁgypsum can be used in the af

production of dry-wall or as a bonding agent in cement.

/—"'—"’—_—‘-ﬁ-_—-—‘—-—‘ Ty .
Tuff from Unit IV of the Goldens Ranch Formationy:ﬁ_ome.:l)_ij

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

use as poultry grits, and 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).

— ]

: ossibly could be used Zi—iiiigéﬂgaor imension stone.
Unfortunately, in the Skinmer-Reaks.quadrangle, neither of these

or dolomite to make

OES\

formations contain suffifient amounts of 1limé&

quarryin rofitable economic venture because both forma

L\Sgptaln anomalously high amounts of co_$se-gra1ned clastic materlal;__
Small amounts ofvmanganese~goé::m:h fault zones within the

volcaniclastic Goldens Ranch Formation. The manganese occurs as

dendritic pyroluéite in a calcite matrix. Pyrolusite is a secondary

mineral that results from the alteration of manganese minerals
(Edwards and Atkinson, 1986),which are present in-smei}—ameunts_in
most—crystalline—rocks—(Hurlbut—anmd—Krein;=r97ry. “Fhe manganese tihat Cay

(1
‘fosms/Fhe 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
e VeA

because of the structural 51m11ar1t1es between it and the producing 3/

..r\’ & ¥ l‘c/“' i ”,w

overthrust belt of wYomlngz(Clark 1987). Several oil companies have

drllled test wells in Juab Valley and on the Gunnison Plateau in SE 7
r'(ﬂl""b
Juab Countygp no productive reservoirs have been discovered to date. (-,
. = N '

WATER RESOURCES
Water resources are somewhat limited in the Skinner Peaks
quadrangle. %gﬁ;;;ce water occurs in the Chicken Creek and Sevier L
Bridge Reservoirs, in Chicken Creek, and as small springs in the
vicinity of the Skinner Peaks. Depth to the-tep-ef the water table is

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

Valley, that—ties—betweenr—the—South—Hitls—and—the-west-margin of the _<

L

s (..‘L-'!E_Vfiﬂ{ﬂ_, '*}["":;“'L‘. »?-3@ S»‘ﬂl'\‘.(ui,«:

GEOLOGIC HAZARDS

Earthquakes, mass movements, karst development, and groundwater

[ecoqnize
contamination are tﬁg potential geologic hazards in the Skinner Peaks

quadrangle and vicinity.
The Skinner ?eaks quadrangle is centered roughly on the Wasatch

Fault Zone whlch is part of the Intermountain seismic belt (McKee and
lAro}(_, Ma‘.‘\c}m&c/ (.,{c-m.l.

Arabasz, 1982)/ the potential for eatastrephic earthquakes is h1gh Co &
a . s
Earthquakes may result in destructive ground shaking, surface rupture '~

, soil liquefaction, and differential settling (Clark,
.ﬂmf slfcet wwqatciec U etewctures
1987)/’the¥valso may trigger mass movements such as snow avalanches

A o™ (“ L;\»U‘ kﬁ‘
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and landslides. Landslides also may occur simply-because strata are

incompetent or poorly consolidated. _ Heavy rain or lafge volumes of
. ~ r

melt-water moving over steep, sparsely—vegetated mudstone slopes may
v~_,» £ -

b - P -

result in mass wastlng %'FM)&

The development of karst topography andﬁeontamination of H:;h
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

skl

water.

g Yhe GUROUTORAL Gt
GEOLOGIC HISTORY [AND INTERPRETATIONS ]

Aspects of the geologic history of the Skinner Peaks quadrangle

/

i jf"’ o

were discussed throughout the stratigraphy and structural geology
Tl\l_ [‘bl(ouch‘) %{caswm /S o~
sections of this manuscript. ﬂkbrlef synopsis of the geologicat 2

. W/ jb\/wu\u\r-/] o‘f . . . .
historyE§s.p£eeented~here—atong—wtth—tnterpretat*eas—eeneefatn?]the S
al geoley
structuqe and stratigraphy of the quadrangle.
;o/o c 445 f/} a/ Wes‘f—cc—x,'ﬂ,/ 01[1'[]

.}
The Precambrlan through Early Jurassic &a%erval was dominated by

)'l\aﬂbud P be &no,,f (;u‘fﬂ/q /‘Lm/r.z/: of Hao
deposition of marine and[;ent&nenta%~éed;meﬁ%s—g§]the Cordllleran
pefernice - B, s g

miogeocline. These rocks are not exposedcge_bedrocﬁkln the
A are present
quadrangle, but they[do—occul]l in the subsurface and as clasts in
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conglomeratesof the North Horn, Flagstaff, Colton, Green River, and
LcL'x?f'(.
Goldens Ranch Formations. The oldest exposed strata are the marine

shales of the Middle Jurassic Arapien Shale. The sedlmentsggm;s
-5 Soad: r'i

eomp;*se—these.straté?were dep051ted[§xJa shallow arm of ‘the sea which

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

Dodecn e N
By the Late Jurassic this sea had retreated to the north. Compre551on ;

C\J&T(“\A“A TR 74 s (pa 3Tt 3
caused by the subduction of the Pacific Plate under the North Amerlcan

C
Plate also started to affect central Utah arocund thls tl(fwu'\u-)

4 l;r,-.‘ w MG TOr "“V\ Wi 1 t= .9 v 7oy ’i g b l\-\rc:...
Eastward- dlrected thrustlng[?&aeed—@xecambx&anf—Pa&eoz
I(kdv\"‘ \-' \' ‘{‘1‘4 y)"\ -H\Q, (,\’rv'hzubw_s
Mesezolc qtrai' a mver——the...mcompetent-—ArapLenn-Sha-}:e"wlTi‘ch—""t edas™a

cc_mlmmf‘m\ Aifsrmation pistals Crogi n-&
gitde-p&an%j This thrusttng—but&t the Sevier nghland and
4la 4 K Y J Tt ’r/( — P
correspondlng foreland ba51n ' (},, L&}

DV\{"" R
ﬁ&ddle and Late Cretaceous time, the Skinner Peaks quadrangle

whlch was located in the foreland ba51n Yast—east—of~the~Sevier
COGIie =575 an 3ot de fo
Highland, beganE§§ rece1v¢Z?edtmen%—%hat—was-betng eroded from the

P2

hlghland‘and dep051tedE§n_the—basg§ias alluv1i} fans. Continued casf. !
Secls men ot o bagoa floar
thrustlng[}e—%heﬂeasg and the dlfferentla%Aloadlnglthat—was—eaused—by

the*tﬂééux-e@—seétment-from—the~wesgj1n1t1at2§jgfg;;£zc movement of

the evaporite-rich Arapien Shale. %This—local,—episcdic giapirism e
produced local topographic highs of Arapien Shale within the basin.
Consequently, unconformities developed between the Arapien and;various
Cretaceous-Tertiary unifs that wereﬁieéqé deposited in the foréland <
basin. Based on the sfratigraphic relationships and the abundance of
oncolitic limestone on Skinner Peaks, this area was the site of an
actively rising topographic high of Arapien Shale.

Jhale
The unconformity between the Arapienﬁand the Green River i
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Formation indicates thatE@mctoniea}&y—aetévateé‘diapirism continued
V5 f"

Fhroughl the Early Tert1ary”guxlmg.whlchhtlme—thewioneLand—basannwas

deminated By alternating Tacustrirme—and-£luwvial conditions whigh
produced the strata of tHe Flagstaff;—Coltony—amt-Gféen Rive
fcrmatiﬁnszj In—th® Skinner Peaks quadrangle, these formations have an

anomalously highctlastic—fraction-because—theguadrangle-was-tocated

along the western margin- of the” basin:®

G JOf 2a cleab e wia »‘n‘ oon sedra ad et -
Wide-spread volcanism dominated the landscape of central Utah in
/t’.pwv wled b " Hhse
the Oligocen [ etng~£gfma%&eﬁs-sueh—as*the—votcan:c}astrc Goldens
‘A tes e * Mg R £y, S el PP

Ranch Formation. Episodic dlaplrlsm W&S’Stlll occurr1nq:—based—on~the
(,/({1.', O ncds Jirn //':,/ ey Y R L *h e Ciwie o s ,~,“_/,7 af Slecraos o

uncenie%mab&e—een%aet—between~%he Araplen and—the-Geldens—Raneh =

Formation. =
The Gunnison Plateau and the West Gunnison Monocline formed-ég L

the LateOligeeene after deposition of the Goldens Ranchﬁ?z:;é fgé:Lb;;:

Sediment—was—eroded—from—the-pltateau—and —Honocrine—and deposited—ifito

coalescing-~alluvial—fans~in™theé"basin~to~the—west.

/\[,? T A fult- folelons
RN Basin and Range exten510n began shextly after the—format&en of
rocecad Au2groies

the monocline. The extension d+ssected—the area with north-south

trending normal faults, such as the Sage Valley and Wasatch faults and
) harct blockel oy
produced east- and west-dipping fault blocks. Uplifted axsas were
rall

disseeted—and erode‘/ and the seéemant was deposited as alluv1al fans

to 'H'i a({aa(_g/_:f‘ ﬁf& lﬂLM » $u(_L £S5
in present~2§¥ Juab Valley. i » bast bgad
ln thequelstocene, Lake Bonneville reached the Bonnev1lle Stage, o~
Va(& /4( Qé/f:r\.c_. L) f/{L Skirres /:
tansed flooding the Sevier Rlver-and-dep051t1ng uwnderflow—fan sedlments. e
f%au.‘f (LVJ d/-ﬁ’ /
2,000 years later the lake retrested catastrophically,
stream
lowering the regional base level. [E;tive down-cutting through the
, F )
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i 3 s /
/7[{ a /.‘.a, G:v’/‘:v A 5"""'-""’"1-"';

alluvial—£aas in Juab Valley and in stream gullies attests to the
change in base level; continued Basin and Range extension also
steepened the average regional gradient. Fault scarps that cut
alluvial fan deposits, and the formation of secondary alluvial fans

e e ——————————_A

are evidence of Recent Basin and Range faulting.~—' ’7:!5§ g=¢fV+¢~
-— i
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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 = £

——

1 - «r'i«»j' !

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 of

section 15, T. 16 S., R. 1 W.; strata dip approximately 30 degrees SW.

UNIT #
(SAMPLE3)

13

12

11

UNIT CUMULATIVE

THICKNESS THICKNESS

17.0 745.0
15.0 728.0
95.0 713.0

DESCRIPTION

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

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

Sandy limestone, variable
color; weathers into plates;
sand is medium-grained,

subrounded quartz.

GREEN RIVER FORMATION
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10

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION

50.0 618.0
60.0 568.0
81.0 - 508.0
15.0 427.0
10.0 412.0

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 (1lOR 5/4);
- forms a slope with local

ledges; sand is medium-grained

quartz.

I Oncolitic limestone,

lyellowish-gray (5Y 7/2); -

cliff-forming; oncolites up to
3 inches in diameter.
Covered slope.

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; iocally 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,



90.0

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(?)

35.0

ARAPIEN SHALE

37.0

35.0

56

Limestone, finely-crystalline,

Agrayish—green (10GY 5/2);
fledge-forming; separated from

‘unit 3 by a fault.

Calcareous mudstone, grayish-

green (10GY 5/2).



Figure 1: Clasts of Paleczoic quartzite and carbonate in
conglomerate of the Calton Formationin the West Hills north
Mills Gap. '

of



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 |
of the Goldens Ranch Formation. Note the cross-bedding, pebbie
lenses, and typical biue-gray color. Hammer for scale in center of
photo. Photo taken in the Painted Rocks area. (Photo by S. R.
Mattox.)



Qal

Qc

Qls

Qaf)

Qaf,

Qdf

b Blode de

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 matrix; 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, poofly—sorted clay, sand,
pebbles, cobbles, and boulders; depdsits 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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T~

QTaf

QTap

Tvgu

Tvg5

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.

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.

0ld 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 epiélastic

conglomerate and conglomeratic sandstone; contains clasts of

Unit IV.

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

Tvg?2

Tvgl

Ti

Tgr

vitric lithic tuff; contains flattened pumice up to six
inches in length; weathers to vertical cliff that are

common ly 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

KJu

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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i (=)
(M" outcrops of North Horn Formation;in the Skinner Peaks quadrangle
p;< are composed=ef poorly sorted, bimictic, cliff- and ledge-forming
D whed's N5 rran ? ¥ ot o~ AGT dictloncey .

&_Eonglqmerate.TCElasts are subangular to subrounded pebbles, cobbles,

clest - Sugpo ried

and boulders of purple and tan quartzite and dark blue-gray carbonate.
ant tan Tue.r-]rz-' 2. tobeatl

Purple,clasts were derived from the Precambrian Mutual FormationJ/;;d

»
'(gs‘yc{ﬁf"&
tan-clasts were_derived from-the Cambrian Tintic Quartzite; dark
‘ Claglsy conld b 'rrovv\ C“"] £ rper, U]
\ blue=gray- carbonates represent a variéty of Paleozoic formations.
L #

; Matrix is poorly-sorted, medium- to fine-grained, calcareous, lithic

sandstone.
/ ‘{‘ '\—,l\ Y\UJ( ) ) QM/‘ S ot fap_r .
(li a\ Clast size decreases up-sectionf the top of the_sect+ern consistg
AT
o of interbedded conglomerate and §%ﬁ35595$' There—isalso—an—increase
v L g -
B croerdace OF ¥ ale facreafer
N 5 ,in-;he‘%uaf%zi%e—te-carbonate clastr:a%%okup-sectionf—%he—}owef~pa:t
> .4 J ~
Q%%@ ef-the~section—has-a(;%/%GG% carbonatefguartzite=clast=ratio,—whereas
h'\.

£ 5
Ehe—tcp—cf*tné‘SEEtTEﬁ‘HES‘é 75%/25% carbonatefquartzitE'clasﬁ/éatic.
The cetor—of—the unit

=%t is
gray at the base, red in the middle, and gray at the top.k The
)hw description of this section of North Horn is similar to Mattox's
;E?ﬂ:;;ﬁ:(1986, p. 80) description of '"high escarpment and inner canyon" North

(x ot
£ " Horn strata.

v e Sléinner Quoder Aotk foenl?) 52 are  anavacds s compnre *o (zéz-'oa-& MordW Hora characte ri'rts
\j@n most sections, especially farther east, the North Horn

Formation lies conformably on top of the Price River Formation, and is
in-turn conformably overlain by the Flagstaff Formationp Eoﬁever, 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.

ickness of the North Horm Formatton—is—alrso—ane

. The
Nﬂ\
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ol

ef—thestrata (Sprinkel,

S

hampered by poor exposure (Sprinkel;—1982) and(;kg’intense deformation
1982; Standlee, 1982); estimates ;é&&% from

A
3,000 to 11,000 feet throughout the area of its exposure (Eardley,

1933; 1946; Hardy, 1952; Standlee; 1982). In this study, a

Spieker,
thickness of approximately 440 feet was calculated from an incomplete,
undeformed section of Arapien south of Little/ Salt Creek Canyon.

were . .
Approximately 2,000 feet of Arapien wés logged in a test hole ¥n the

'\O!'lkw-?!*' - 4’
NW corner of the quadrangle. How . 7 de N7
Jws ’ TR P 7T
o reF:/ well A A0F on *«9 o ﬁ'\“‘fP,
» . uie anm’&r
Nams. =¢ (o~
TN Nec
ah(/\ ije J CCLT&—-
CRETACEOUS-TERTIARY
"bfogﬁhjl;ﬁrrjf’//l“q’f’matfopg- - foltswing L g
ruM;: Nor-‘k Kora *N’r
Large quantltles of coarse-grained, clastic sediments were led-

Le
from the Sev1er/H1ghland durlng the Late Cretaceous and Early Tertiary

and deposited &s—a—sep%es—ef alluvial fans in the foreland basin to
These alluvial fans formgﬂr; conglomeratg'sequence that is

Krown G
represented,by‘the Indianola Group, Price River Formation, and North

This sequence oi::nngiomeﬁates is almost 10 6:§7feet o

a S B

the east.

Horn Formation.

1988). T e

thlck on the Gunnison Plateau (Hlntze,

@h the Skinner Peaks quadrangle, beds that tentatively have been

ﬁ identified as North Horn Formatlon are exposed in a narrow band on the

nortle - ¢

ﬂ§>s1de of Skinner Peaks. The North Horn Formatlon is not exposed
K\ North Hora 15 dostmandech

anywhere else in the quadrangle, atthough—it dees—crep—out in the West

aN & SWJ arec

Hills just north_of the-NW—ee£aa§—ef—%he—quad%aag%e-21n the Juab

quadrangle}.——I%—a}so—eceurs in e subsurface in Juab Valley YClark,
corre lcran

1987) . “Tle dedAim
Clu_ ﬁ"‘t-\/ﬂ»

i nvnr Pactes <ru4~..\"¢u-z}o~ A+° 4o dess: g~ O“'
MNicUn Noart  For pedoan 5,1 Mettor= LI‘(Q)@, P,%o) ia = Ralls [Litehaac Cﬁ'\.]o'\ TE
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W bq’cd on +le. fm«(urﬁ )F Ylaye bedr in sl

no k vzrceu‘ewd- e ame cangon "



not T Thinlyﬁ/bedded siltstone, shale, and rippled sandstone matching
the description of unit C occurs--in both-the Little-Salt—creek—Canyon-
N _ard-Skinmer—Peaks=vicinity. These beds locally contain fossils

(sr‘- AT af P @)éf dhor m\e 7n bl:):""'«* ‘\"Ir_)L le cie 2t
\:«i"\ 2 tentatively identified as QOstrea sp., an observation that is congruent

S X x with that of Zeller (1949, p.19), who noted the occurrence of Ostrea
0 . A/- /'Tf\J et 7‘\"“P

w oeot aen tofcll

;‘,\u( «~ 5 | sp. in unit C sandstone in upper Little Salt Creek Canyong
.,-/“\’J. Y‘““ //D \_L"'Ll Che s Cuqon Sus 'j u-d‘ w4 o /e
;\k o T ‘IN outcrop the Arapien shale "...generally occurs as highly *cf?';“;]‘:“'
n
petaces oda
folded, contorted and faulted strata..." (Vogel, 1957, p. 32) thatGilpert
weathers—to form steep, rugged, sparsely vegetated, gray hills. Most
-of—the unit_s within—the Arapien‘weather into small chips or thin
7 end?
plates; ledges occur locally where more resistant sandstone or
s ; Capifie vRoweint ot A ""‘)—AF'LL
siltstone is present. fum PO epiaedie d‘*("tj o em et =
[ Caem 4o fa la"‘? e d tHhig wup 'pror\+)

\"‘”“‘V“ Stratigraphic relatlc}nshlps between the Arapien and adjacent

,\-\b-' 1‘”‘)( AL}.’— €omg\c cade X b A-FO'P'LV\ S/\_aﬂ.l._-
units \are cemplex. The i:ase of theformation is not exposed -within er—

reerby surdace o pd
aé—j—&cent—to the study area; -howewver da-ta—ee‘}ieete&—f:re;a- drill-holes dat

Show Q,hmmm“h)
mkﬁes&n%y*md-zeate that the Araplen is underlain conformably
Los
P .]ou“ by the Twin Creek Limestone (§prinkel, 1982). Phis=retationship-~can-
A
cefe v e +rr= i he-Mom-quadrang—]:er—kS%m-rkes—N-E—o-f—Ehe

(Ut

2 unleder wadl ¥

Sikitnner—Peaks—quadrangle. In nermal sequences, the Arapien is overlain

conformably by the Twist Gulch Formationy however, in the Skinner
) ol Twisd Gulch 75 abes A ond =
Peaks quadrangle, the Arapien is mcrst:commenky overlain unconformably

by the Green River Formatlony /Kocallyr-—irt——rs—overi-arn—unccmfcrmabi:y

9
by the North Horn 'Formation or the Goldens Ranch Formatlon. These

avu.\

unconformable relationships are best observe immediately—southr—of
around
LittIeSait—Creek—Canyomand—on—the Skinner /Peaks themselves.
of

Determination ef—an accurate thickne for the Arapien has been

* 'a\“ OQ ?&'S;b‘j p..,+ :I\ &f
foor oy > wokr or smth cate dorma¥ion
< P'n “QQ 5&“ 4”" fﬂ&\ Siat ¥ &fm_‘& WS pnadNL,
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/
and two igneous intrusions. Unconsolidated lacustrine, fluvial,
L e F st mouEm ] ¢ )

colluvial, alluvial fan, and mass-movement sediments rxanging in age
Jias WP

,L‘ HD(O(”{\&, = e o ' ~ . .
from/Late Tertiary to-Reeeﬁt‘%ereAmapped in—addition—to—the-bedrock
' - ( reJ/u»\J.-d)
unIts..

voo ks
Precambrian and Paleozoic strata are not exposed as—bedrock-in
Precanbriwrdars Puleorale JHate
the quadrangle; but they- are exposed in the nearby Valley Mountains

S becte
(150 — m

Ranse. Cee
Canyon Range, and southern Wasatch Mountains (Hintze,'%gzsr: well data
g

tanGh. <t hat
indicatd these strata also underlie the study area fgtandlee, 1982).

h—Pfeeambrian*and—?a%eozoie—s%fata—a;e_not~expaséd_in_th§_§iggy

" N - roc kr
e® area, jclasts of Precambrian and Paleozoic strata are prevalent in the
% ;
/conglomerates of the North Hcrn,) Flagstaff, Colton,/’Green River, and

Goldens Ranch Formations, and in the various unconsolidated

. ard . ;,! _‘,A[q' w (._.,\/]
Tertiary“Quaternary deposits. \L e& & e
4F- -
AT soot Mespoi. s On clfon- schons, on ‘Qu(f:ii:rl\r" ot
N S "“g wplandion, Need shord Berdunce v “‘L,Q . are— P*h.:‘r.k}-’”
Neke alrp wall deda ca j2eurns (I.Q.S'I)shu “)‘,;"&Q‘E.
Vanawr Mesooi« ra;lt‘i u(d-:I Hhan Afugien e d c e T d e . ot e
wre gresent wnder Yhe qued. M dende
JURASSIC Shdemnd— ot |

_____ Arapien Shale (Ta)

The Arapien Shale,—which—was—deposited—in—a—narrowseaway-during

—Callovian—time, is exposed eas%—ef-%%é-h—%&ghway&a-& along the west

i e nothz-.#‘ ;;"4' 5‘:—-’”‘_"7“”‘0’2"‘#A aﬁguk‘ -

rg;}‘,/ flank of the Gunnison Plateaux -It—underties Skinner Peaks,—and-it=

A g
Qb;y}é‘b . . - e lundant  feme creen o B maints B
H_;bé tw' 2 —s - A CeT ¢ 21T R FOTF-. roge nm?. Tt

s ot - nok 1w gud-.
¢ W a The Arapien is composed of grayish-green, thinly=bedded
oy Same color? s e rhect
limestone, micrite, and calcareous siltstone; Athinly@bedded, rippled,

Lt
booB é;ﬁ"& calcareous sandstone, and grayish-green or red calcareous mudstone; or;

o with locall¥ eccurring pods of gypsum. These rock types are
representative of units B and C of Hardy (1952).
LT(‘}A‘:(Q 7 C}MSJ"‘D'\ ‘A’\""‘Jc CLSQ\.«*-
4 kara\-]f; okt ks 7



addition—to—the-Gunnisen—Plateau, the Skinner Peaks quadrangle also

:—w:b V. \.ij -‘7 and b Jhot g 4,,47
includes the southern’ end—eof—the West Hills, girl-l‘ss_Gap,Athe South
and

Hills ,—and—part—ef-Juab=Valley. Total relief in the quadrangle is

approximately 1,700 feet; base elevation is 5,000 feet above sea
L Whd dofs gege meoanl [Dumert?

leVel. le" Ci, "\(:"Plrd-l
¥ , _ or
il o\r w 'Ilhe—-ﬁirst_geclog—le—map—of—the—Sklnneereaks?( dram}le—w)as -made
& s i (148?
AT A L\t\u';a D Vogel—-of-Ohio-State-Universityin1957. Vogel mapped the
) o {"i&’ of I Y enkine? '(M""'(AJU— on & ree Lt
f‘fc\foa‘ geologyAa-LL-e—sea—Le—ef 1:31,680 en—&n—rmprrec-rse planimetric base map
IS"}-‘X' ¥ (constructed from aerial hotos) @) h
o e P \-ne-—Sﬁ-rta'bTe“‘tvp grarplfrrc—map*of-t e
L Q< 4 (1ed 7 inc ~r9..r-dct\ \}ocre_l,y(tir‘r)mq"r
Rl "ﬂn\ area—existed-at-that—times Witkind and others (1987) }g-el-uéed— the_h
::\ J (TS : / Z o
wie” 3 4 S - )2
‘_9()( Skinner Peaks quadrangle as—part—of the Manti 30" x 60! quadrangleé, e
,.Q(
atthough most of thegeology. that_ appears—on—the Manti Sheet was
compiled—£from—Vogel'ls—original-work.
aac[rc
@ &ﬂ::er'early investigations of the strxueture—and=stratigraphy of
central Utah were conducted by “E_.?mr Spieker (1946, 1949) and his
\ For aramgf{Crirs Gnyon ?m \J
students ﬁrem-—eh-l‘e—s-’ea-‘ee—-Un-}vers-;-ty (e.g., Zeller, 1949% Mue551g,
1951; Vogel, 1957). Faculty and students from Ohio State, Brigham
Young, and Northern Illinois Universities hafe continued to expand and
x wel gpac Fos adyacerT  meppi
3 modify [Spieker's earlier work‘/ Steedig r ‘,\,Q » *'“‘d“"*ﬁff"’ mﬁf S,Aduy&;
9C s E? N.Q,Q.d c -
Qh}a Car mote from Owo Jtude A et Pt T Vhir e
in R e 4o riad 5.
!';3- ¢ e Fhan NQIL :mu, \rf:ea- 7o ﬂ'm‘j Q-'Z’,z;“{r‘ 1952,
WM e ot a :
W Yot . Vo e ‘STRATIGRAPE}‘ R
< 51 Vd[“"‘ ? T rAtfusive
w"‘@ :}f{ f,,\‘:ﬁ Sedimentary, -p-yz:eclastlc, and igneous Ari';ocks W
X\;

o’ xtfrom Middle Jurassic to /%ate Oligocene ‘,rare exposed in the Skinner

¢
(q&" : ' a’e 7
“Fﬂﬁ Peaks quadrangle. These rocksof the Arapien Shale, North
7)

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



wfe o4 p/pp" C as
represent—the alluvial fan and plaln, lacustrine, and fluvial s A u~f7r

U‘e ¢ o AR TR o
eenditions that domi: 7the”Sev:.er foreland basin during the Late
+le ' e | I X &nte ra 4L§
Cretaceous and Early Eocene. YEocene Green River strata-record o+
“FG.S'S: | ant 5o lpu mt -

inundation of the basin byALake Uinta, and the volcaniclastic,Goldens

Ranch Formation is representative of the w1despread volcanism that was

“( T Hae Gread Qasip wha
occurrrnq-throughout~8tah during Oligocene <+ime; Eﬁo small 1gneous
in o 7;4;:((‘{,6&‘. Anight al e Se h‘«mraff‘. oI~ $hiy G‘yn our act. V.‘d_

Hlat
intrusions alse- were mapped ,as—were unconsolldated suré%etai seclin 7
il quedrmngle Tacludon 3150 gresed in febar s )
lacustrine, fluvial, colluvial, alluvial fan, and landsllde deposits
.Jt-c.:“ Ve rJ 8 .L(/(AO*’ formal )

ranging in age fromzzate Tertiary to Recent.

Major structures in the" quadrangle are the - Sage Valley ‘Fault, the/

e ’ / # / /i -y “/
Western Juab Valley Fault Zepe, the Wasatch Fault Zone, the West //
& At ’ Vi
a’e &fﬁ; Gunnlson Monccllne, the JuaB/Valley Graben and rlat Canyon Gfaten.
act
e et
S}PJ; Economic deposits include sand and gravel, gypsum, tuff,
wt e
"«a*’ carbonate rock, manganese, and water.(WEarthquakes, mass movements,
a—‘ F]L‘J" ’7'\(\ ) ) d'l \‘«—cl\*':'t‘Of\ . g
Qva* karst?aeveicpmeat and groundwater contaminatiton are potential
\7;;«.‘* -X o - &0
P geologic hazards in the Skinner Peaks quadrangle.
am\é_e‘-’: 5 4hy < ﬁo/off- er
i P ( %cc(o T humaa maz-arl 2
o} X : Lisk on "‘kpof‘i“""}' (rouw (e es, !
e osihyr of water”
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The Skinnér Peaks 7.5 minute quadrangle is located -approximately

100 miles sodth of Salt Lake City in Juab and Sanpete éounties,
Fuggest 1ol downs, most PeaPle cloa 'Ly locoke ahmselecr by [t fos

bavan ¢ central Utaﬁ£7-The—quadrangle~extendsmfromeQ——22‘~30"~to~39~—30—

E& Q“Q-
_if‘ ) . '—IA,_ (/Mf,—a.nr&_
Sah-2D north—Iatitude,—and—from ~80' te~112-west—long1tude.
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ABSTRACT
The Skinner Peaks quadrangle is located in central Utah,

in
just—west—of—the—leading—edge—of the Sevier fold-and-thrust belt,

and in-the t .orado Plateau and the
#‘(‘(?17' Er %

Basin and Re ¥ bornnd A c.amme,‘,ﬂ ructure of the
quadrangle 1 / o, 7L f//éw Ly the ;s, including the Sevier

Orogen fo: u, and Basin and Range
gmc};‘}} e o S ot o cant M s in =
(08" =T exten51on. . Arapien Shale, which

probably wa
. | w l«,av(é—x‘%é.,y,(/.

'tonic events, further

T g 1 ,
< | Are G
//«Q wr o modified ﬁh " stratlgraphy n o ocx
-'5 3{ Ewiﬂf {raplinr afer /ij L(/ | o
bﬂ\., ExXpose v ngle taxry;
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= B
pyxreocTastiz nge in age from Middle
i 5 S
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Jurassic to Late Oligocene.: An unconfor"mity separates Middle -, o a2

el monKary (ots . . . Ca rre,(aha«
Jurassic marine s&méa»of the Arapien Shale from the overlying ckg,-n,
b ) and e feg [feridr
Cretaceousu'rertlary strata. These Cretaceous<«Tertiary strata- “"“";‘“ fa‘:\» Jb\
. '
. (~ LW
include, in ascending stratigraphic order, the North Horn',) s

Flagstaff, Colton, Green River, and Goldens Ranch Formations.
)
Strata of the North Horn, Flagstaff, and Colton Formations
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15, Finally a question of clarity. Do you really mean contacts
and faults are dashed where inferred. or do you mean where located
approximately? The difference is subtle and most geologists don't
seem to care: 50 this is for my curiosity.
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I”‘fu pl""

Jateal development., and Basin and Range normal faulting. My
‘vlLLpglOn is that they are broadly coeval., so I would discuss them
!uthf in the‘structure section and geploglc histqry. If you
pave NPLCLflC evidence to date this tectonism. please include it in
(he text and let the order of presentation reflect the timing

(‘1](“..,‘)'. -ifst).

8. From Witkind (1982). the Arapien diapirism seems o have begun
pefore Basin and Range normal faulting and shculd therefore be
Jiscussed before normal faulting in the structure section. Because
this topic i1s complex. the subsection on diapirism needs an
introductory paragraph to lead the reader through the discussion.
Also need to resolve and explain whether Arapien contact is an
unconformity and/or intrusive diapiric.

Q. Because you have a geologic history section. I would suggest
keeping the stratigraphy section descriptive, and limiting
interpretations or placing them in the geologic history section.
This would reduce redundancy (This is a weak ha-ha, but I hope you
¢get the idea). The other alternative is to eliminate the geologic
history section. Do whatever is the easiest.

10. Be careful about just calling features Sevier, some may be
Laramide (see Lawton, 1985; Weiss, 1969). If you get a stickler
for orogeny timing as a reviewer they might complain. Having spent
time in Wyvoming, I consider them different facets of the same
orogeny that overlap spatially and temporally in Utah.

11. I would strongly suggest having some location map of the
quadrangle that shows and labels towns, county lines, major roads.
valleys, mountain ranges, reservoirs, adjacent quadrangles, and
features vou refer to in the text (see many of my "where’s this on
the map, this isn’'t on the map"). Look at some of the references
you've cited, and possibly modify an index or location map that has
already been done. I suggest to contract mappers that I supervise
that they make index maps that cover at least the 8 quadrangles
around the quadrangle of interest.

12. I’ve made lots of suggestions on tightening up the text that
usually produce longer sentences but actually shorten the text.
These suggestions also help resolve what "it" refers to. Because
you include a measured section, descriptio,of the Tku rocks in the
text can also be reduced. Just be careful so that none of the
information is omitted.

13. Do you have a measured section of the Flagstaff Formation
north of Mills Gap? Is so, it would make a good addition in an

appendix.

14. Please check the clastic volcanic rock classification that you
used. Was it Schmid (1981, in Geology? If so, some problems have
‘been noted in the text. IT not, please tell the reader what
classification did you use.



quadrangle. These data include fault offset and surface rusture
dates., which would put "meat” in the hazards section. This
information should be included because the quadrangle is astride
the Wasatch fault zone. As an aside--Because the surficial geology
of this segment of the fault zone has not been mapped. vou should
be very careful with vour placement of uplift-bounding faults. even
when thev are concealed.

Zoback, 1992 USGS publication--After vears of work. she
finally got the research published that she mentioned in the 1983
paper you cited. This comprehensive paper on tectonic history

provides her view of the deformation history in the Juab Valley
area. and might help vou explain your ideas.

2. Please note when the field work and writing were done; if the
work was done for a thesis or as part of emplovment, please cite
thesis or list employer. When the field work and writing were done
is important, because it lets a reader know what geologic
literature was available during report preparation. Some of the
papers I have noted in problem 1 (above) probably came out after
report preparation, so weren’t used. By simply stating dates of
preparation you remove at least some questions of "Why didn’'t
he/she look at this paper?".

You might also list your affiliation during mapping and report
preparation, and present affiliation on the title page.

3 As noted in problem 1 above, using available drill data would
reduce speculation in the cross-sections and provide real three
dimensional! control. Drill hole data alsc provide another source
of unit thickness, including valley fill.

4. I would suggest reorganizing the stratigraphy section such
that broad lumped units come before individual uwnits. This would
place the units of Skinner Peaks (TKu) before Tertiary units; the
logic is Cretaceous comes before Tertiary. Because North Horn is
not mapped separately, it might best be included as a subheading
under TKu (and thereby eliminate some redundancy as well).

5. I don’t clearly understand the lateral and vertical facies
relationships in the Green River Formation. | A simple diagram
showing West (and South) Hills and Gunnison Plateau on horizontal
dimension and "stacking" in vertical dimension:would help me, and
might help other readers. o

6. I got lost in the Quaternary (and Tertiary-Quaternary)
subheadings, so I didn’t know which map unit was which age and
exactly what field relationships were seen. I would suggest making
a subheading for each map unit to lead the reader along and allow
someone looking at the map to turn directly to the unit
description. As an aside--Putting map unit labels in the text
after subheading titles would also help lead the reader (for any
unit, not just Quaternary units).

7. I talked with Grant Willis about the relative ages of Colorado
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SKINNER PEAKS REVIEW

Most of the ideas are in the text and the map looks solid. The
text needs some reorganization and the cross-sections need better
control. The best part of the text is the descriptions.

General problems (more important first)

jLﬁA 5 e Ll. Incomplete use of references {(in rough chronological order)
{hv, i1 Witkind. 1982 UGA guidebook--Seem to use some of his ideas on
.-~ halotectonics without citing paper. For me, his summary of the
Lﬁ- * Arapien deformation-intrusion would make a good introduction to
cjd‘L"f” that portion of the text. Check this and see what vou think.
' A
5 < 7"~5,4’ Hardy and Zeller, 1952 GSA Bulletin--This paper provides
Jng [+ published control on the geology to the east and should be cited
finf A; with Zeller M.S. thesis. This paper shows the West Gunnison
2 monocline in the Chriss Canyon quadrangle rather than the Skinner
1" Peaks quadrangle; is this correct?

John, 1964 BYU Geology Studies and M.S.--Not cited though it
is the only comprehensive paper on the Tertiary intrusions in the
area. It would help define regional intrusion composition, form
and age.

Kearns, 1987 UGA guidebook--Lists o0il and gas exploration
drill holes 1in the quadrangle, and formation tops. This
information provides a third dimension in control of the cross-
sections, which at present is missing.

Witkind and Marvin, 1989 GSA Bulletin--This paper was cited,
but the isotopic (radiometric) dates on igneous intrusions in the
area didn’t make it into your work. This resolves part of the
problem at the bottom of page 23.

Clark, 1990 UGS map--Please cite this publication with his

thesis when appropriate; my reasoning is that the publication 1is

{ ¢ probably more readily available than the thesis. Also check the

¢ join between your map and this Juab quadrangle map to see if
contacts, faults and unit designations match.

Oviatt, 1992(1990) UGS publications~-Other papers by Jack are
cited, but this paper defines the Quaternary geology (with
Hintze’s, 1991 UGS open-file report 226) in the Mills quadrangle
west of Skinner Peaks. This publication provides the elevation of
the Bonneville highstand and origin of your Qdf (delta fines) map
unit, which you speculated on, and references unpublished
information from Jack. The join with Hintze’s map (OFR 226) should
also be resolved (see marked copy of your submitted map).

Jackson, 1991 UGS publication--This excerpt from his 1988
thesis provides paleo-seismic data from trenches across the Wasatch
fault zone scarps just west of Skinner Peaks and north of the



& P L e T
: : ) AL N
G a2 vy i
“‘u b“v\ AL :k,l S | -
Y Tl » -
AR v : ~
b/ d

/ ‘hampered by poor exposure (Sprlnkel 1982) and the Jintense deformation

\ of the strata (Sprinkel, 1982. Standlee, 1982), estimates range from
N ,) 3,000 to 11,000 feet throughout the area of its exposure (Eardley,
I ,CX 1933; Spieker, 1946; Hardy, 1952: Standlee; 1982). In this study, anj7‘
Vﬁf' } thickness of approximately 440 feet was calculated from an incomplete,
5WG«,F undeformed section of Arapien south of Little Salt Creek Canyon.
l’* Approximately 2,000 feet of Arapien was logged 1n a test hole in the

‘)\'“ “ e . ; [
/ @ corner of the quadrangle. (.. ;/ Lol -

f{,ft‘r"&""‘( or f‘;w*’/Aa/{ Al
\

CRETACEQUS-TERTIARY
North Horn Formation - (:?L<‘;i) AL
. . She
Large quantities of coarse-grained, clastic sediments were \Led/
from the Sevieé/ﬁgghland during the Late Cretaceous and Early Tertiary
- g, E g l
and deposited as(a series of alluvial fans in the foreland basin to

These alluvial fans formed a conglomerate sequence that is

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

D
——

Horn Formation. This sequence of conglomerates is almost 10,000 feet

thick on the Gunnison Plateau (Hintze, 1988).

in the Skinner Peaks qﬁadrangle, beds that tentatively have been

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

ﬂi NE side of Skinner Peaks. The North Horn Formatipn is not exposed

¢ -anywhere else in the quadrangle, although it does crop out in the West
Hills just north of the(Eﬁ corner of the quadrangle (in the Juab
quadrangle). It also occurs in the subsurface in Juab Valley (Clark,

1987) .



Thinn-bedded siltstone, shale, and rippled sandstone matching
the description of unit C occurs in both the Little Salt Creek Canyon
and Skinner Peaks vicinity. These beds locally contain égssils
@:entativelg identified as Ostrea sp.[gg"cbservatioﬁ‘ﬁa‘t’dmrqruent
wi—tir*tﬁst‘ﬁZeller (194?, p.19), é%‘o) noted the occurrence of Ostrea
sp. in unit ¢ Endstona in upper Little Salt Creek Canyon.

T‘ ‘—“E@n outcro;ﬂthe Arapien shale @;gally occurs as highly
=z =z _/e/'
folded, contorted and faulted strata.@ (Vogé{, 1957, p. 32)§that

weather@/%_o/‘form steep, rugged, sparsely vegetated, gray hills. Most
j’@ nits pien weather into small chips or thin
_-/LT’
plates; ledges occur locally where @EEé)re51stant sandstone or
siltstone is present.

3 - - 2 3 i3 . .
StratlgraphJ.E‘ relationships between the Arapien and adjacent
units are complex. The base of the formation is not exposed within or
adjacent to the study area; however, data collected from drill-holes

5;7«123’-1 e
in ﬁQJuab County indicate that the Arapien is underlain conformably
by the Twin Creek Limestone (Sprinkel, 1982). This relationship can

: o . norttoead—
be observed @ in the Mona quadrangle, 15 miles @of the
- nearby  arese WMJ»/L;

Skinner Peaks quadrangle. In\normal sequencg )the Arapien isﬂcverlain

L 4

conformably by the Twist Gulch Formation; however, in the Skinner
Peaks quadrangle, the Arapien is most commonly ove?:lain unconformably
by the Green River Formation. Locally, iﬁ is overiain 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 @ Skinner Peaks.

(s
Determination of an accurate thickness for the Arapien \has been)
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and two igneous intrusions. Unconsolidated lacustrine, fluvial,
depos, 15
colluvial, alluvial fan, and mass-movement sediments ranging in age

o Pli ocene. Holpcene
from Late Fertiary to Recent were mapped in addition to the bedrock

units.

//””/fgecambrian and Paleozoic strata are not exposed as-bedrock-in

&q”‘ the quadrangle, but they are exposed in the nearby Valley Mountains,

. U, 1L580,000 wep 14
Canyon Range, and southern Wasatch Mountains (Hintze, 19%75); well data

el e

o indicate these strata also underlie the study area (Standlee, 1982).

\ C\L‘v ,
Ao A
NS e

22 /
1 e @i areé%}glasts of Precambrian and Paleozoic strata are prevalent in the

o conglomerates of the North Horn, Flagstaff, Colton, Green River, and
-///// Goldens Ranch Formations, and in the various unconsolidated

Tertiary-Quaternary deposits.
L....—-—-’

JURASSIC
Arapien Shale (ch\\

The Arapien Shale, which was deposited in a narrow seaway during

T S

Callovian time, is éxposed east of Utah Highway 28 along the west

-flank of the Gunnison Plateau. It underlles Sklnner Peaks, and the

A % d % d adjacent tg Littl 1(_1 I ‘B
Ay is expose and adjacen Little sa reek Canydn
"‘ilt(l' i //
7';%“{ The Araplen is composed of grayish-green, tﬁfﬁixrbedded

limestone, micrite, and calcareous siltstone; thinl-bedded, rippled,

calcareous sandstone; and grayish-green or red calcareous mudstone

with loca#?}hzzaﬁfzzﬁg)podi:iigﬂ_jifb//Theﬁj,rock types are h!

representatlve of Units B a units B and C of Hardy (1952).
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addition to the Gunnison Plateau, the Skinner Peaks quadrangle al;;\\

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

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

approximately 1,700 feet; kase elevation is 5,000 feet above sea
level.
The first geologic map of the Skinner Peaks quadrangle was made
S\ whe
by Vogel WGQSWI mapped the
geology at a scale of 1:31,680 on an imprecisy/ nimetric base map
constructed from aerial photosA no suitable tfopographic map of the

‘/4‘78/5 u.'i-’VA
area existed at that time. Witkind and éthers (1987) included the

SKITITe Y Peaks—gaadrangte as part of the Manti 30' x 60! quadrangle?"‘”’;z:‘
/ﬂ.

T BRo-55—ee LR 0-1-08 wits appes OnN e an Snes -5

Other early invesyigations of the structure and stratigraphy of

central Utah were conducted by meker (1946/,:?5) and his

students from Ohio State University (e.g., Zeller, 1949; Muessig,

1941; ogel’, 1953). 'Faculty and students from Ohio State, Brigham -

Young, and Northern Illinois Universities have continued to expand and

modify Spieker's earlier work. d,d'c ép/edf\'c
— g —Leaie T

s C(L(M,La)f{- ? o

_ P =
a jméd( l/(,"’f. 2 aoul) R 4
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ice- and igneous rocks ranging in age
I !a’

from Middle Jurassic_ to te Qligocene are exposed in the Skinner

a0 . Figute - inclyde
Peaks quadrangle./\ THese zecks—consiskt—af the Arapien Shale, ANorth

Sedimentary

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

-
moj\ot.rﬂz\ ’



represent the alluvial fan and plain, lacustrine, and fluvial
conditions that dominated the Sevier foreland basin during the Late
Cretaceouél::gﬂgérly 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 waél
occurrfﬂg'throughout Utah during Oligocene time. Two small igneous
intrusions(éifg/were mapped as were unconsolidated surficial
lacustrine, fluvial, colluvial, alluvial fan, and landslide deposits
ranging in age from Late Tertiary to Recent. A
Major structures in the quadrangle are the Sage Valley Fault, the
/Wéstern Juab Valley/Féult126ne, the Wasatchlfgultljgne, the West
Gunnisagdfbnocline, the Juab Valley, raben,anéAfiat Canyon/ééaben.
iﬁ%@onomic deposits include sand and gravel, gypsum, tuff,

carbonate rock, manganese, and water. Earthquakes, mass movements,

karst development, and groundwater contamination are potential

fott .
(v a;zéj‘
/g(c'é( féé{ i/““féa' ) ,(( .
INTRODUCTION / ”’nnl iv"‘ ‘f']lﬁ(‘*ﬂ
T LL“ E}a l_)

f%ii Thehjkinner Peaks(7.5 minégg quadrangle is located approximately
70 Y
iﬂAQ¥ WWfloo milis outh of Salt Lake City_{iLEEiE and Sanpetf_ssgffifflzi_/ﬁl— |

\ central ﬁtah. The quadrangle exten from 39° 22' 30"
e 19
‘ nort%/}&fitude, and“from 111° ' 30" to 112° west
N F 5

Fr
in the transition zone between thﬁﬂéolo ado Plateau and Basin and

geologic hazards in the Skinner Peaks quadrangle.

ongitude It lies

4b Range Provincesj theéTColorado Plateau Province is represented by the-
8 . gunnison“Platéau7“whiEE”E€;hinates just east—of—Utah Highway 28. 1In

o7 :
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JUAB AND SANPETE COUNTIES, UTAH heeds
— Follow UGS heats
By Tracey J. Felger F"i,_”maf # “1 ‘Cé

Department of Geology AJJA’/&Laimﬁy

University of Minnesota-Duluth

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 eventq:ffﬁgluding the Sevier

g2 /s £ 7 fectinic?
zdiogeny, 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 quadrahgle include sedimentary,
pyroclastic, and intrusive rocks that range in age from Middle
Jurassic to }Ste 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, k ;
oA

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

Strata of the North Horn, Flagstaff, and Colton Formations
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8. UGS publications are intended to be used by both geologists
and non-geologists. As such, they should include the technical
information and terminology needed by the geologist as well as
enough general information to help the non-geologist get a feel
for the basics of the area. However it is not expected that the
non-geologist be able to understand everything. Does this
document meet this "multi-user" standard? Comments?

M/!n e ’/wr/éwwa/ sl 7&@;«;4 levt aireit (el 7%«»0

9. Could the text te shortened without detriment, and if so , how? De
additional sections need to be added?

Coidd be otin teved /{7 30 bS50 Y yery rellucdect—
wr‘i'fimﬁ oé/;/e d

10. Are the illustrations, tables and their capticns necessary and

adequate? . ;
Need, //7a4%tfﬁhg%?9‘) ngﬂézéf/ J;ﬁ;297[ ckffi%hzzbg,/

'11. Is sufficient credit given to prior work? ZZEZ?%E&E@EZQZé:

12. Are the references necessary and adequate? ' I’Ld/L % Z7ré /Ledm¢7

13. What other revisions do you recommend? rq?Lary}ﬁg

14. Please note your additional comments or suggestions:

Plezsse return all materials and this aquestionnaire,
Thank you very much.
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3. Are all symbols used on maps and cross-sections explained or covered
in the explanations and legends. Are the age relationships correct, are all
units described. Are some things omitted that should be there?

LS

4. Do you have other comments you wish to make about the map,
cross-section(s), legends and explanations?

Jibel ‘
—fc’u) A NSSing A map aved c‘frss&eo'éms
T { {

TEXT REVIEW:

1. Is the organization of the text satlsfactory°

fﬁﬂveru4¢/ j537£ i th/E ?7 coduts wrld AakTL /459/&2/ 74£Z 4gz;éff;/

Impgrove Ay é—
2. 'Is the 1ntroduc Iy m erlal adequate?

3. Is the stratigraphy section complete and adequate? Are thicknesses
and ages of units as narrowly defined as possible? Redoer dow 4¢97;§??/

Needoo o heederd Aec/ﬂ,qo bioed 0 mep unit Newces

4, Is the structure sectlon complete and adequate? lcuyéaxﬁéo éaz;ﬁzcweua7,
/ﬁ527lchy('4&%&22414§<aféfho /bf/723a5¢£74(auﬁ%; fied Mo ?ﬂAﬁld/
"4 7 8 ) 7 7 7

5. Is the econcmic geology section adequate for this map? /<

6. Are the geologic hazards adequately addressec?

7. Is the Quaternary geology adequately presented?
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DOCUMENT REVIEW APPRAISAL FORM

Mapping Section
Utah Geological Survey
2363 Foothill Drive
Salt Lake City, Utah 84109-1491

Grant C. Willis, Document Review Coordinator

.51’\:%”1-;«” /25""“—- Q\)‘“‘(

Name of map or document:

Name of author(s): Tracy [eloger
. i
Name of reviewer: A(hC Henbre Date: 2¢ Jeag 72—

IF YOU CANNOT REVIEW THIS DOCUMENT WITHIN ONE MONTH, PLEASE
RETURN IT IMMEDIATELY.

The provided materials are for you to mark. The following
questions will provide guidelines as to what the UGS feels is
important with respect to its maps and documents. Our 7 1/2!
quadrangle map series is intended to be multi-purpose, treat
Quaternary rocks with the same importance as bedrock units, and
provide a brief, not comprehensive, discussion of stratigraphy,
structure, economic geology, water resources, and geologic
hazards. Your review of this document is greatly appreciated.

Thank you very much.

MAP AND CROSS SECTION REVIEW:
1. Are the map elements logical and consistent with common
usage? (If not, please indicate suggested revisions on the map

or below):
‘-}m 7 ,)[de\ i gr & r€eEn ne f /d-[t'/e’ég
e Aol farlfs  muitfed]  and ornce
prit<tl, ;m/r7e/é Lo L

2. Are the cross sections clear and consistent with the
cross section line? Are the interpretations logical?__ ke Sh;é;éﬁj
Is the cross section positioned in the best place to show

structural relationships? Is the cross section shown at a

1:1 vertical to horizontal scale (vertical exaggeration on the

main cross sections is not acceptable in UGS maps; additional
vertically exaggerated cross sections can be added to show unique
features)? pt ywedesf Is the cross section deep enough, or too

deep? Are additional cross sections necessary? o

Comments: () qz(dn[muu( M)éﬂ 7’14&/ /ge/?/e/,c,f/éan fé{/mﬂ, 5.*32: Vordl 4‘(88
2) Few o mlq/% c 5Uﬂeo( QT u/ooc/‘ O BB unde

}\w"[« Vd,//pf




actively rising during deposition.

it is certain

ion 1s correct,

Pﬁgsaow \2/

he Colorado Plateauﬂprovince ==

e Ly -
—represented—by the Gunnison Plateau-whiek terminates—as the West
ne et e sl e B Pl Gud o fot)

Gunnison’yﬁnocline'in51de the east’edde of thé gquadrangle. The West

capmdzen Monocline is approximately 18 miles long, anq/j extends from
Fayette Wash in the Hells Kitchen Canyon SE guadrangle to Buck Canyon,

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

e i and Goldens Ranch Formation strata
; S A 7% O
which le/ZS to 30 degrees to the west or southwest. Dips 55
L

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 under%igjgﬂfifgiiztiz?le. 6# ,%%})’

A thick section of Arapien Shale core/Athe monocline amréd 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 CanyogAgip

pﬁﬁsistent%%/ZO to 45 degrees SE; these attitudes are consistent with

34
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