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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.2i 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.4i Move paragraph from p.24 to stratigraphy 
section intro. on p.4. 

5. Arapien Shale, p.5-6i 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.7i 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.12i 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.15i 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 Qacf1 
would become Qafy. 

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

11. structure, p.32i Change the title of this section to 
structural Geoloqy. 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.33i 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.34i 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.37-39i 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, 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. Is 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. 
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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 

The Skinner Peaks quadrangle is located in central Utah 

G' e e rea\ting edg 
Ntl4 _ 

Sevai-e 15el~ , 

the Colorado Plateau and the Ain the transition zone between 
fH'1s i~?r~ ". (; 1{4VIY/~S 

Basin and Range. The stratigraphy 
. . . /I 

and structure of the Y'(J C ~s ,:'" y~ 

quadrangle reflect several tectonic events including; the Sevier 
cle t/c ItS) I'he',,", + ,. A 

Orogeny, ~~ of the Colorado Plateau, and ~asin and Range 
c...' f",-\+I I 

extension. Boe diapiric movement of the Arapien Shale, which 
1\ = Ie., ... ,I"ocU,u.,1:J 

probably was initiated bYr-~h~se~ tectonic event~ further 

modified the structure and affected the stratigraphy. 
fl)<j') ~, ~l 

(Expose~ bedrock units in the quadrangle include sedimentary 
I . ~ 

.R/>c1Tus, fI-C...; l ~ . 

~erag i , and intrusiv rocks that range in age from Middle 
/\ 

Jurassic to Late Oligocene. An unconformity separates Middle 

Jurassic marine strata of the Arapien Shale from the overlying 

Cretaceous-Tertiary strata. These Cretaceous-Tertiary strata 

include, in ascending stratigraphic order, the North Horn, 

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

strata of the North Horn, Flagstaff, and Colton Formations 
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represent the alluvial fan and plain, lacustrine, and fluvial 
btl/ ,'~rl~ -ts- '" {J11 \Ie.. ~f · ~ 

S:01=lditioR-~ that ~a-t-e~ the evier foreland basin during the Late ~ 
10 Wi$1!r" His of. 14 reI'''' -1, 

Cretaceous r~ Early Eocene. ocene Green River a-i: record~ +~ -'2-
7"-

inundation of the basin by Lake Uinta, and the volcaniclastic Goldens . 
rot' co rrls. t2<i11./ ,) c. '" It' 

Ranch Format~on r;· ;t:.&p.~sent.a1Ti¥e f the widespread volcanism that ~~ 
~ I *"7 &-JL ~ fer".., . (/"'!c.. el>~ - Of, . ) 

occur ~~hroughou~ utah during Oligocene time. Two small igneous 
01- Ito 111 ~~ ~ 20", -/(.... ~d" • / h.-klAdll-- J"'t""~'SJ. r.. " • 

intrusions I! a~ mapped s wel: aneonsolidated""surficial ~ Si~ 
. " 

Ilf r~}I-~ lacustrine, fluvial, colluvial, alluvial fan, and landslide ~eposi t'~I\&-\ .. 
PA'rIU'6/1,..,.#!--h (A.f't.;' . )V 1- . Hol:s~ 1 , . 

rafl~ift~ aR age Y~ Late Tert1ary to ~ee~ 

Major structures in the quadrangle are the Sage Valley Fault, 

f(~r;~L Western Juab Valley Fault Zone, the Wasatch Fault Zone, the West 

~~ Gunnison Monocline, the Juab Valley Graben,and Flat Canyon Graben. 

sana 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. 

&vJ ri k- J.u- (f) 
~{ ~~ INTRODUCTION 

TJ e Skinner Peaks quadrangle is located approximately 
l(w".'~) 

100 miles south of Salt Lake ~, 

" 
cen:li~crl ean . 

eo 112 0 wese ong±tude. It lies 

in the transition zone between \~ Colorado Plateau and Basin and 
f'~~' flo, ~ f . ' , ': R' 

Range Provinces -~~au Pr~~ · repraseR~ e 
/to 

Gunniaon U-abeau I wni eh cbel:1l\inaees ~ \lst eas'b of tah H-±ghway 

Su--
2 

-- c-h~ ~(S 5~<Vt"'- r <Lj' If\..o( tl cc-. I CfV\. 

fl1<nO'lflrcLv l ~/' S {A 



-; 

(..t... ' V\ (1 \J (\ v\ I ~ r (~- Ch 

lei v-<. 4-" ~ \) 

~~~~~~~p~a~r~~~~of ~ua~ vai~ey~ Total relief in the quadrangle is 
"" ~ .J.k 

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

level. 

k'nnel;! adr.an9~e a made 
G*?~7) 

~~~~q . Vogel mapped the 
A 

of 1:31,680 on an imprecise planimetric base map 

'/ J;.. , , constructed from aerial photos eO s U1tab l e ~epo9~apB4 

and 0 

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

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

compiled from Vogel's original work. 

other early investigations of the structure and stratigraphy of 

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

students from Ohio state University ., Zeller, 1949; Muessig, 

1951; Vogel, 1957). - , a-nd-studerI LS 
~. 

Young, Un~rsities have c 

. .,..-.. ....... 

<.; ~I f [rk wp-~ II,. &-I d.'r c/ 4, /ILf, ,'l.-t~ h> l(f~r 
I'k ~ e.. ~ t,-,-t · d'-- iN' r- k -< I 1--; '-cf\o. /y ,. I,. --"'7~ 1 ~ vr 

STRATIGRAPHY 

~edime ranging in age c? 
from Middle Ju assic to Late 

r(~ fA' _ ::: , (. 
the Skinner 

quadrangle. These Shale, North 

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

{e/u j 



and two igneous intrusions. G llconsolidat.-ed J acllstz:ine , f 1nvJ...a.:L 

, a ltivial fan, and mass-movemen 

'Unit . 

Precambrian and Paleozoic strata are not exposed a s 13eciJ:;Qck in _c..-

the quadrangle, but they are exposed in the nearby §.lley MQwpl't~n~_ ..t..-

~~.., "~ 
Canyon Range" and southern Wasatch Mol:lR:etain~ (Hintze, ~).I well data 

q~ Ir~ ~T t-. y".. ~.1CA. ~ e.. ~ 
indicate these strata E lso underlie the study area (standlee, 1982). 

li'(A~\ 
~ea:nmr±an -arn.:a-:lr-1~~~~ -;;~~~P3'~~~~iF"-.O'V'~~~~";""~~~~-...ly 

clasts of Precambri an and Paleozoic strata in the 
A 

conglomerates of the North Horn, Flagstaff, Colton, Green River, and 

Goldens Ranch Formations, and in the E~ o~ 
sf4rh?. 4-/ 

Tertiary-Quaternary deposits. 

eORseliEl&t? 

" 

JURASSIC 

Arapien Shale . 
, . ' 4,) stt.,lt.w ~ltl,~ ~~ 

The Arapien Shale wlr4: jv~:s deposited",in a narrow seaway during r-r I", ., - I ' p~,.-t tJ/- 14 fA,..d, " 
J r~~c.. Callovian time is exposed east of ' ° Q ,g along the west ..e-

" 1\" 
flank of the Gunnison Plateau. n °t ~ 

.L--

The Arapien is composed of grayish-green, thin bedded ff-t ;t.';/-'C.- ~ 
• ItffAtnr...-Iej 

limestone, [!io~~e , a~Q calcareous siltstone[ eft~Rly b e ade d-J ripple 13 ~ 
calcareous sandstone, and grayish- green or red calcareous mUdstone 

with locally occurring pods of gypsum. These rock types are 
~ A/'e..-{J1~ . <;~ Cs- ~, ~-~'"'<~(. ~'1 

'representative of units .B and C of Hardy (1952). 
1\ 
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~, . (CP(~ 
I r1 lc x VV' ~'\i\.R lfl~ ... f), - ll r'

ol oJ 

Thin -bedded siltstone, sha~e, and riPPle~sandstone matching 

the description of unit C occurs ,...H{ both B - Little Salt Creek Canyon 
\.,,, "'" \~~.!) 

and Skinner Peaks W~~~~W These beds locally contain fessils 
o ( 1. t.\ \ t-.( ,\q 4-q ., I~f. C ;1'\..(. . • 

"'"6et;lta-ei v ely- identified as ostrea sp. , -an observaUoR taa:t i.s Gl e'R!~n4! ...v 

een~e"l'tce o f Os Lrea .JL".. 

~ Qutcrgp the Arapien shale ' 
'20. 

enerally occurs as highly QY/ 
folded, contorted and faulted strataL-~~ ~~~~~~~~-e~~ that 

¥lea thQ!;~ Le- form steep, rugged, sparsely vegetated, gray hills. Most V' 
(oJ.. 

of the units within the Arapien weather into small chips or thin ~ 
\ 

plates, . ledges occur locally where - more resistant sandstone or t~ 
~ 

siltstone is present. 
( _ ~\c\~ 

Jk ,t'lJo,.d ~ Stratigraphic elationships between the Arapien and adjacent 
@y y1" h ~f" t *' t) J<.~--~~=---=:" 
is w--h.~;"'1 ttliit.~ ar 
",I ~ \A~ i~ ---=~:::..:::::::;.;;;;....-

--ro dv"u,b.. aaj a c e n;l:.-1:e- the study area ' .. _ ~owever, data collected from drill-holes 
- - C "" ~Of fJ\. v... 'V) \Q.., 

~+v-,,\ A(~r,t-~ in § Juab County indicate t h'at the Arapien is tlnderlaifl eeft£oI.'lftal!1y 
~r-l..- ~"ik. w,\-\ot \J ~t~i . , 

~ the ~Tw1n Creek L1mestone (Spr1nkel, 1982). This relationship can 

~hvt ~ +UM 
l 1 be observed in outcrop in the .Mona quadrangle, 15 miles NE of the 

(fo\1/tt-y: . 
Skinner Peaks quadrangle. 

~''''r'f~/' l~lI.ffi 
-f""",,\\-- Wf)~0+ conformably by the Twist Gulch Formation 

The base of the formation is not exposed in ~ L 

In normal sequences the Arapien is overlain 

however, in the Skinner 

,g.,k I. " . • ' . ~ lA-> ~llA1 w:'1 • Peaks quadrangle, the Arap1en :1S ~s:E eemmofilIJ overla1n unconformably 
: 

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

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

unconformable relationships are best observed immediately south of 

Little Salt Creek Canyon and o@ -~ Skinner Peaks selve~ 
~termination of an accurate thickness for the Arapien has been 
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;10 ~-h,;;"... /dtsc..-u.s.~ £>1 / 
( ... ~ ctr>VlA.r-Jt~ e,/ e:ity" ; ; S-~. 

hampered by poor exposure (sprinkel, 1982) and the intense deformation 

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). In 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 

North Horn Formation 

If.AI i t'xpu/ ( { 

~ UcvJ s ~" "" .f-. 
(6~W) .. 

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). 
& 

1 n the Skinner Peaks quadrangle, ~eGS" :-t::ftCl"'&-~ii)ft'li.a";& 
,~ 

iGeA~" ~~ .. a-~~North Horn Formation ~ exposed in a narrow band on the 

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

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

Hills just north of the NW corner of the quadrangle (in the Juab 
ClArk ('C,[)1) ,c6-h'f/~f Ik N ~J~ .J.LrYl f;...- ~.f 

quadrangle). ee~~ in the subsurface · J Juab Valley ~%~, ~ 

];.g.~~ 

~+~ ,,f- J~ . )Jr-<- ~J'r~ 
),c.ItL'/ "" , M t1u ~ ~I 



outcrops of North Horn Formation in the Skinner Peaks quadrangle 
\ 9 (L,. t~V\., ; "'" r.: ~ 
d---({)~_eennptisea of ~ee-r~ S'O:rt:ed,fj °m:i-e ~...JCliff- and ledge-forming #-

t ..... cle! ~ k~(,~ ~) Jk La conglomerate. A. Clasts "a r e subangular to sub rounded pebbles, cobbles, ,,;r-

and boulders of purple and tan quartzite and dark blue-gray carbonate. 

Purple c~asts 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. 

sats;ton~,... "',;, t- J '-l ' ~'i 
Clast size decreases up-section - the top of the section consist~ I< 

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

in the quartzite-to-carbonate clast ratio up-section . ----1he lower part 0:e. 
=-

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. 
ct. t"!t ) v~~ ' ~c, ~ 

The color of the unit also eta- ~es · Pl-a~ up-section .a-i-l?e ,e-t:-i-afl2-:i:-:&-· 0.<::..-

le t-'D 
gray at the base, red in the middle, ~-Pltl gray at the top. ..g:'...J.:re- L-

1\ sl-r,,",~ 
c&escrir:>-e-i-eTl- e£ ~is section of N&p.i::-a Me.a;.lil is similar to Mattox I s ~~ .CL 

(1986, p. 80) description of "high escarpment and inner canyon" North 
t~ ~L '&.u--.f "" ~ .... ,> ~ f :,-1-

Horn strata. . 
J\ d-r~-h'1r. 14., ~ ~ -IA~ 

In most sections, especially farther east, the North H0rn 
A . A 

Formation lies conformably on[!-e.p- Q.!fj the Price Riverc Formation , and H--s . .:-

~ ~ {{l\.J . f4-e~ J 
° '1:l:r'--fl- conformably G¥ e a;J.aiI:l -2] the Flagstaff Formati on ,· Jlowever, in .e-

~ ~ == c. 
the Skinner Peaks quadrangle, the North Horn Formation lies 

.-f~ 
Shale, and (.erra-unconformably . on ~e~ B the Jurassic Arapien 

w.u, 
relationship ~"'ewee;. ° t-a:a!1 the overlying strata is unclear. 

J~-I 1 ~ 
The thickness of the North Horn Formation is also anomalous. 

I' 
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exposed section on Skinner Peaks is only 300 feet thick 
4 ~O~~~----------------~ 

6 miles to the west in the (1987) reported a 

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

North Horn Formation was 
(r t. C ( ell" u..., ) 

Creek Reservoir. . 

logged in a test hole just south of Chicken 

1P The drastic thickness variations and the relationship between the 

North Horn Formation and adjacent units is dfscussed in detail in the 
(rc. 1-t.lt: ~ . ' 

"Interpretation of the stratigraphy of Skinner P~aks". 
1\ 

TERTIARY 

Flagstaff Formation ph~ ",F-
The Flagstaff Formation represents a majorA lacustrine ~ase 

deposition that occurred between the alluvial fan and floodplain 
v, (() . 6f 

~~~~· ~· efl~~res~d b~ the North Horn Formation and the Colton 

Formation. ~ the Flagstaff Formation rangJ in age from 
~ ~ 

Paleocene to Eocen~ra~,~~r~ ~ang e t based primarily on 

paleontologic evidence gathered by various workers 

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

others, 1982). 

In the Skinner Peaks quadrangle, the Flagstaff Formation is 

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

of the quadrangle. Beds tentatively identified as Flagstaff Formation ' 

J alsa~ exposed along the NE s~e of Skinner Peaks and are discussed c:7 Ow4..~J L I<. +0' l 

in the "Interpretation of the Stratigraphy of Skinner Peaks". 
1WJt$-1I"'fU · " 

A~section of Flagstaff Formatipn~as 
to i 'Jt~ " tiJc(("') /' , 

north of Mills Gap Calcareous mUdstone, sandstone, sandy limestone, ~ 

8 



limestone, and & 

ee~-~ These strata are equivalent 

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

quadrangle to the north. 
~ ~ r..{f 

The color of the~~ varies 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 
/~vt/!4-J 

arenites, sublitharenites, and lithic arenites (Clark, 1987; Auby, G)(e4..,.,. 

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. ~ 
I 

Clasts are subangular to subrounded, poorly-sorted pebbles and cobbles 

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

calcareous sandstone that is composed of quartz and lithic sand. 

The relative abundance of coarse-grained clastic material, the 

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

the sandstone and conglomerate beds suggests that the Flagstaff 

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

shallow-water environment. This interpretation is consistent with 

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 
of 

Fluvial and alluvial plain sediments e ass~gne ~ the 

Colton Formatio~ represent the final infilling of the Sevier foreland 

basin ~ during the Early Eoc~ne. ) II 

In the Skinner Peaks quadrangle, the Colton Formation is ·exposed 
~ 

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

. 1" "-tltd· - tl.fV'., t t' I f1.. • d t · f' d tr, 1... • ....:J ,:1 J H~lls. It ~e s ~ ten a ~ ve y \!: ~ en ~ ~e ~n n!.~ S C\;;;tlu!I as t~ 

Colton Formation are exposed on Skinner Peaks, and are discussed in 
k~E. 

the "Interpretation of the Stratigraphy of Skinner Peaks". 

In the West Hill j {fl=l the Skinner }!lEaks qaadrdnglethe Colton 
,,.;~(;>r:/. 

Formation is composed of eddish-brown mUdstone, sandstone, and 
A 

limestone occur locally throughout the ctf 

section and to be the deposits of §..ae.:F . . ~ local 
~or~ 

lakes. The Col ton Formation as a whole is [ft.ot. wQi¥g indurated, and it 

weathers to form a saddle between the more resistant Flagstaff 
{o/~. h,--~-f, .rt- , ,... ~ bi (0 

<!4lR;:atg~and Green River Formation~ .!l'lruj\ nftl&s.t,en · ;J,e 'E'8011 afld .-e.-



sub rounded , 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. 

~ gonglomerate (figure 1) is clast-supported, moderately ~ 
sorted, a~d~c~fS) 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 
? (0"" e.", ~ ,.f\ -~ 

suite of clasts indicates . . ...., from the Sevier Highland to the ...L-

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

rock, is sandstone tha"t is ealeite celttel"l'Eea aRd composed of medium- to ..IL 
tt1M~ fad t.-, c- ~ { G.; f<-

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 j the colton and 
p rc.XI k".. ~ 1 -1-0 rr-~ Si>""",rc.c- /''if'-~ "l 

~t o,c~rs . here only be?ause the area was (9.. he 
6-~i ~s.f-arn ~A-") I 'l -f-~ 4.;,-, -;., • 
t as4 . 

The high percentage of mudstone, laterally discontinuous beds of 

conglomerate, sandstone, and limestone, and the red color of the 

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

colton Formation (Marcantel and Weiss, 1968). 

In the west Hills n'~~~~~~~~~~~~~~~~, the Colton 

Formation is underlain conformably by the Flagstaff Formation, and 

overlain conformably by the Green River Formation. The formation is 

approximately 300 feet thick. 
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Green River Formationff1), 
p--{I W't~ t't l-t-o 

Sediments that were deposited in Lake inta from the Early 
-1-0 It kc fA P f\ 

~~~~J Late Eocene t?~e ~~~ the Green River Formation. 

distinct lithofacies are recognizedl from the base of the unit upward/~ 

they are the mudstone, clastic, and mUdstone-micrite lithofacies of 
I.~ 

Clark (1987), and the Tawny facies of Zeller (1949). 
ou+ G t'Df'p1h'1S /\ 

The best of the mudstone, clastic, and 

mudstone-micrite lithofacies of the Green River Formation are in the 

cuestas of the West Hills, while the best exposures of the Tawny 

tIM facies are found in the vicinity of Skinner Peaks. 
1\ 

Su~ ~(lA 1 

~~~~~~~~~~~ The mUdstone lithofacies is composed most1.Y,. of f.7\ 
/>0,.'-1 f j/l dMA. j~ l/ 

thinly bedded, grayish-yellow mudstone that is verl iI1cohe~e~ and ~ 

subsequently weathers to a slope. Thin, laterally discontinuous beds 

of quartzite pebble conglomerate and sandy limestone ~l~ occur ve-

locally throughout the unit. The unit is capped by a resistant bed of 

stromatolitic limestone that contains brown and gray chert nodules. 

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

in diameter. 

The clastic facies consists of conglomerate, 

conglomeratic sandstone, mudstone, and sandstone. The conglomerate 

is reddish-brown or grayish-yellow! it is 

pebbles and cobbles of quartzite and 
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carbonate in a medium- to coarse-grained sandstone matrix. The~ .~ 

conglomerate and conglomeratic sandstone units are poorly indurated 

and laterally discontinuous. Mudstones are reddish brown, thinly 
c-"tc&l l"~ 

laminated slope-formers. Sandstones are gray, cal~itQ=cQmQn~ed, and M~ 
t::t1"11(.....1-1-.$ ;\ 

composed of quartz and lithic fre:qments; compositionally, these 

sandstones are sublitharenites, lithic arenites, and lithic wackes 

(Clark, 1987). Sandstone beds form low ledges that are laterally 

discontinuous. Beds of oolitic limestone that have been replaced by 

silica also occur locally throughout the clastic facies; ripple marks 

commonly are preserved on the tops of these oolitic beds. 

~~~~~~~~~~a~~~~ Alternating beds of red or yellow mudstone, 
11,..'Sfo~ 

and yellow or gray micrite dominate the mUdstone-micrite lithofacies. ~ 
" 

The mudstones are very thinly-bedded, poorly indurated, an~ 
~'ftIt :\. t6'M/r'~ '1f'u.~ f"~ 

cODseqJ1e:r:ltly, thQy: weather to A slopes.~ ~udstoneF 'total eve)! 50 percent (;;) 

of the mudstone-micrite facies (Clark, 1987). The micrite beds are 
/IIId/- 'H~fk( 

relatively an~coDse~entlYr thQ~form a resistant cap over ~ 

the easily-eroded mudstones. The~micrite beds are commonly platy ~ 

and fossiliferous; fossils include plant fragments, gastropods, and 

Clark (1987) noted pelecypods and ostracodes as well. 

A thickness of 1,200 feet was calculated from outcrop width and 

bedding attitude for the Green River Formation in the West Hills of 
.e sir Yf't.,,:hc/ 

the Skinner Peaks quadrangle. ThisAthickness is approximately 300 
t1vo~ 

feet greater than thick:r:lQSSQS calculated by Vogel (1957) and Clark 
TAL 1/1I~l¥ Jt..'G/e,ltlfS 

(1987) for the same general area. ~ suggests 
A 

the presence of a 
Io~J 

fault in the section, but no evidence for a fault was~n in the 

13 



field. 

iL 1Z; 

TaWny~ds consist of green, red, and variegated 

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

conglomeratic sandstone, and limestone. ~ sandstone is very ~ 
1.1/(' H' "A feI Cit /C-#f/I' UJ'fA ~ .e 

~~ i~usually eementea ¥Titb ca1cjte, a~d composed of quartz 
/Cj f"evl'" s-

and minor amounts of lithic ·:!ra~eRt:s. Sandstone beds form ledges 

that are several fe,et thick and laterally discontinuousj' !':umerous @ ~ 
vertebrate fossils are contained in sandstone beds near the top of the 

section. Channel-form beds of conglomerate and conglomeratic 
V'I~t( ,,,.,Le,( '4.W 

sandstone also are very GOherent. Clasts are subrounded to rounded ~ 

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

quartzite «25%);~riX iS~dst~similar to that described above . 

. Limestone is very dense and commonly fossiliferous, containing teeth 
~ 'J 

and bone fragments, as well as gastropods of the s~ee~s Australorbis 

(LaRocque, 1960). Strata of the T~¥ fa~ s match the description of 

strata in Millen's (1982) alluvial f 'es, 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 underlying Green River Formation is 

conformable and gradational; this relationship was confirmed in this 
Ic.. z 

study as well. Tawny~d~ also unconformably overlie the Arapien 

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

conformably by strata of the Goldens Ranch Formation. 
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11,. i ., )t.ck(V.. , :. " ~ ~ ,,~t-. ~ I> -+ .. +- l'~ i ~ l'~ .{..'( """ f-w- '" ( < L.,.) · t' 

I 
t1T'" I. \ L . lh;) ~ <-i-,'.A. 1 ~ I VI~ 'J l .. I ,I h. .Ii,.~" C( I. ~ I ".(,,{ ''', + ';V' 

~,fJ !yV\'" }.V"-l v~ , -. t t • . t . ' ) " I . J . 

l L l ~ ",\ I 0- \;(. J Ot cO'" \/,', '-"." ell, ..( t /1h.-r1:-· ''' t' ~ J' ~ rt ~ , , ~ ." . ( ~} OI'-c,c\. ")'V--C( \ 1\ • 

l !L (~C {!I\\ .. t ( ') l' i \ f »'- , I c.... "'I ( I~ 
. Interpretation of the Stratigraphy of Skinner Peaks C\A f )(.<h{(." 

d,{le .,1-{- -{f ~ 

+ The stratigraphy on Skinner Peaks is complex and ~~ , Gi/ .>Z--
f{ $0. I 1 r' f (,. I (., je( \ 6lI\s I "'} ~ ,J" c...- i'). -+ • 

thuS , poori ~d~tge Appro imately 550 feet of conglomerate, ~-

conglomeratic sandstone, sandstone, sandy limestone, and oncolitic 
" \\ 

limestone grade vertically into strata of the Tawny facies of the 

Green River Formation. (1957) and witkind and others (1987) 

mapped these strata as the Tawny facies of the Green River 
ty\rafe- (~<.0"'-+- ~ rocks . ~~'2re> 1- ;-.. 

Formation. Aj\closer evaluation ., of ~hese tuI~t;s:~m;l!~a4;es~:RcFt;==t:!~'11 
po. (6Y\~kcf ~c..+I(r/\ 0+ 1-0 

more accurate~y representALate cretaceo~s Early Tertiary strata 
. CO· A, 5y! ,Vllc.v \ I ub~ I " ,,~ t,~l ~*""' J~:,-~tI6"" I J, _. ) . . . 

@ uggQ .... i;eel:=&¥ , Bo\i~l as A... 6~r3:'R]te l=oj::::;:'bfte U~af:J. Ceol Q~~-aiIo SliFnrey fSe!). 
. -7S Fa liA c.J5~ 

Evidence to support this interpretation is ~i-t-ed-t~.flG.-la :fte 

~~ sectio~ . unit numbers (e.g., unit 4) 
. 4 ... W,e ! 

numbers found in the Skinner Peaks section in 
tI~i) t OD, a / cf A . 

A section ofAPoorly sorted conglomerate and 

correspond to the unit 

d ' 1-e Appen lX. 
1'\ 

conglomeratic 
"'~s. n 

sandstone,~~ i s ap~x~~ - ~ ~ ~s 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 

~ clast-supported, poorly-sorted, and~ict~ Clasts include 

subangular 10 subrounded pebbles, cobbles, and boulders of purple and 

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

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

Clast size, and 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 



of interbedded conglomerate and sandstone (unit 5). 

The conglomerate of ~nit 5 is gray, clast-supported, 

moderately-sorted, and~micti~ Clasts are subangular to subrounded 

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

composed of quartz; it is light-gray, medium-grained, well-sorted, and 

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

environment. Nh.1 f ....uA,..-j- ~/~/~~7. .s1r~1¥ ~ ~ f tpclt / ~ c,t~ 
1V,6t. Ie." -1111.$ v.H-1' r-ttl -It ! 

The conglomerate sequence is overlain by approximately 100 feet 

of limestone (unit 6) and oncolitic limestone (unit 8; figure 2). The 

limestone is light-gray, massive, and finely-crystalline; it forms a 

ledge that iS~feet thick. The oncolitic limestone, which contains 

oncolites up to three inches in diameter, forms cliffs and iS~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-grained, well-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~i;ic~ It 

is composed of approximately equal amounts of sub rounded pebbles of 
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dark-blue-gray carbonate and purple and tan quartzite. Approximately 

20 percent of the rock is matrix which is composed of quartz 

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

fluvial environment which 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. 
)k 

The section is a fining-upward sequence that represents a ¥ 
~b},h4 I 

transition through the following~environments: alluvial fan (unit 4), ~ 

alluvial plain (unit 5), l~ke-marginal andj shallow-water lacustrine 
YtJ j(.. 11 I) .fJ?(h, 60, I- t, It--,. ~ Jf c..- ,. · 1' 1 "Ir.;' 7 _ ~ '""-

(units 6-10). ~ ell trat igx.aphy: a~ ~h~ t1R~ S Qese~ ·be.47 ~ 

~~ ~-e characteristic~ ofthe 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 

strata are more representative 
F~J" ... ~ +i.rn 

~/'*4t-/~ 
of the Flagstaff~imQ.t9R~ than ~ 

ar a SF the Colton. Regardless of which formation each unit is 
c. " ... I 

assigned to, this section is far more representative of the regional 
1'1 

sequence of Late Cretaceous-Early Tertiary strata than it is 

'k- ~ dIlL k . 7i.(.J-1~ 8~ " fi, ~.-..,-,- I 1if4~ ~ 
representative of.l' TawnY l~ds. - c<Pt t:~~( 

Based on this interpretation of the stratigraphy, very~enuat~ 

(~ ~, i. 1'1.... 
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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 
I!IA.~ 

depending on where the North Horn/Flagstaff contact is~. 

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 Late 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 this section were mapped as 
(~/) 

cretaceous-Tertiary undivided. 
1\ 

Goldens Ranch Formation 
JL ~ 

~~Rse~ of ~de-spread volcanism in utah ~oqurred . during the ~. ~ 
(reJuP.Mt..t-/ Vrl~jclA~f-,v ,. voltt1A;1 .l,... 

Early oligocene\ ~his voleaai3m produced deposits, such as the 
A n 

volcaniclastic Goldens Ranch Formation. whicli 9CC\B;. tarstaEjRe1:lt 

aP'!'I:oximately one t:hifd o! the area of the axiccer Peak. qyaQlFaR"l:e • 
.--r-: I ~ prll. ~ + 

-..In the lUTest:eFR a.al:f af -eae qt1adLdngie, 'the formation C6fi ~e t:FaSQQ 
~ 

601lthward from 'the Chicken Cree]E Rese:r: v oit: th:r: el:l~h the Sonth IIill!t e:ne 



~to the outcrops that flank t~Q eaet:e:t:ll side of Lhe Sevier SriQ~e ! ~ 

'Reservo~r . In:the ea!ltoern hal f of the qt1aarang Ie, it: eeears geath~f p.--' 

GAri.s&; Cafilon, a¥16 fg:rms; ep"meat:" that stlrrounds Skinner !Jeak!l~ 

Potassium-argon dates ranging from 38.5-29.9 m.y (Evernden and James, 

1964; witkind and Marvin, 1989) were obtained from samples collected 

from various units within the Chicken Creek Tuff Member. These dates 

confirm the Oligocene age of the formation. 
For -I/, .-5. ';,to ,.+ 

~R ~RQ Ski ex Feat~ qHadraBgle, the Goldens Ranch Formation is 
",.-Il.;;, ~ , ... ..k--ZtL..- . 

separated into fiv~ ... ~ ... istinct, mappable units~~unit!l I-:V, tftist:YEi¥;"j ,. 
r n ~4fTCV~.e4'T~ or-J.,.,r • - -7 itF'<. br. ~k-ef lJ"I ,'Tt:.. ' /- -
units through correspond to the Chicken Creek Tuff Member of , ,-' t 5 /YI~ ..... kr '! 
Meibos (1983), and unit is the Hall Canyon Conglomerate or its 

~~&~~~~) ~ 
equivalent. 

I 
Unit i : • 

I' 

unit I is an~iclast~conglomeratic sandstone (figure 3)~ 
fbt<Lt. -~.p",,? -1h;G~~ 

of this unit is variabl~ ranging from 100 to 

approximately 500 feet thick. The contact between it and the 

underlying Eocene Green River Formation is gradational wherever it is 

exposed, as in the NE 1/4 of section 27,T~ 16 5., 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, 

~ncludi~aminae) trough and tabular. cro .. SS-bedd~ 
: ~ 5,:J~r .. ~ ft.lM(\e(~-r 

pebble/cobble lenses, scour-and-fill structures, and normally and 

reversely graded beds. I 7 
Fe-r _ Me-~'S ' ' Ve~4 j!,-~~. 
~ above the contact with the Green River Formation, Unit I is ~ 



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 rom. 

calcareous, and the rock is friable 

Clasts in the conglomeratic sandstone are angular to subrounded, 

and poorly sorted, ranging in size from 1.5-7.0 em, with an average 

size of 5 cm. Approximately 90 percent of these clasts are volcanic 
~~ ~~~1 '-b 

ion ol:igln and were probably derived from ash and lava flows of the 
. AI:?o .... f- _ "",, : lL) -h~ Ik- NvJ, /\ 

~ Tintic Distric~. The other 10 percent are quartzite clasts that 

were derived from the Precambrian Mutual Formation and the Cambrian 
- t)U-f6~ 

Tintic Quartzite, or from'Pl:;e~x-iS:t::i::t:tg conglomerates. 

The coarsening-upward sequence of unit I represents a shallow 

lacustrine/marginal lacustrine/fluvial environment of deposition that 

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

1-
unit N : 

'1~"f~' ') frO'Yl 
unit II is a crystal vitric tuff that k 40-70 feet thick. 

The contact between unit I and unit II is concordant and sharp. T~ ' .J2-

tUff is slightly welded, pink (weathered and fresh), and usually forms 

slopes. It is composed of 30-35 percent crystals and 65-70 percent 
jJt-(vf(~ IS 0 .,/A5' 1 

~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 
l1.-;q (1o-1f~) ~J 

is composed of pumice fragments (25%-30%), which range in size from ~ 
/I 
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0.5-20 nun.., Bubble wall shards are visible in thin 

section. 

3 
~r 

unit N I: , ~~ r-~7~ ~ 
unit III is coarse-grained~i~sandstone that~ 

50-90 feet thick. This unit is red or gray in color, forms resistant 
JLb~y" ~.fdl 

ledges and cliffs, and displays cross-bedding and channels. It is 
A 

composed of approximately 60 percent bipyramidal quartz crystals, 5-15 

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

r I ~ f -} ,hJV ' •• b d d d·· f fb {;t~71rv'" The l1th1c fragments are su roun e an range 1n S1ze rom 2-15 mm. 

( .\t-
\ (}vI frr ' The quart z crystal s , 

~ btl, 

hematite, and sanidine are subhedral to euhedral 
S~/~-I~ 

and average 2 rom in size. This~ is cemented by both silica and 
,,,,et.. ,;'4--r1-e1 

calcite, and is moderately to very GoherQnt. 

Unit II and unit III are separated by an erosional contact. The 
dLft"ff.u 

nature of the contact and the presence of cla~s of unit II within 
~r 

unit III suggest that unit III was derived)~~in part) from the 

top of unit II. Unit III represents a period of volcanic quiescence 

that occurred between the eruptive episodes that deposited Unit II and 

Unit IV. 

t 
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 

50 percent ash and 50 percent pumice ~ rang in size from 1-10 cm ~ / ~ 
r;: ~'s~t41 " 

and ~ commonly flattened~ 1!fie · SQaQ4sR~=tU:aR~ The pumice efOl!lltS a ...fZ--" 

coarsening-upward sequence within the tuff. The lithic fragments are 

subangular to round, range in size from 0.5-2 cm and are composed 

of volcanic rocks and quartzite. Biotite, bipyramidal quartz, and a 

trace of sanidine constitute the crystal fraction of the tuff. These 

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

'5 a.. 9tM1t~~~ ~( lAA--1U"1f-e.f ... -t ~ 5~" ~ ~JlAf/Vl o- ~1 Oot,' .;~~ 1: -I--Iv.-

unit ~: Unit V is~the Hall Canyon Conglomerate er=r~3 e~ivaleft£. re ~ 

i;s=a n €c 1 a ~ ok QBe)' eony%lIIe!E'M;;t;e;s a;mtst;u:a.e=o£ tll'Il t1'l6w 

t!:": ' .1...L . Z. · e.n?aaies~ In the Sk~nner Peaks quadrangle, the base of ~ un~t ~s 
I/'I~ t/. t:..,....!-iLe+ I1/rt~ vJt'f w:. I) L/'o$"'IA~{ ~.,{ ~~~; . 

exposed in only one place/ the topvis not exposed at all, due tQ ~ 
:::- Df » ",,11 -sz: be~ c-...).c.- or 

16Y1 

erosion, a~d tho seeeion is fur~aor j complicat~ by faulting. Clark 

(1987) reports that the thickness of the Hall Canyon Conglomerate 
-/-u Ik- 4~:/'1J., 

varies from 0-400 feet in the Juab quadrangle~ ~e c~Rta~be Ew~en 

The basal part of unit V is an~clast~sandstone that is very 

similar to unit III; however, it is thin (rarely greater than 10 feet 
(e""~/"'~ 

thick), and contains sand-sized grains of unit IV. The xed of unit V 

is very similar to unit I in _e!!rt~ of texture and composition. The 

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

P-

~rflA~S 
clasts of unit IV within unit V. Unit V 

1\ 
also.·· ~onta~ns more sands~one 

-f ; (}V\' ~ 0)Ck,\'.:\-) 
and less conglomeratic sandstone than unit I~l ~~ sandstone ~ 

l'l - I" .. (,.~Aiij ,""- t. (~"r\"'-1'l"\vv(.\) lcL .. "t ~ft)') # 

relatively homogeneous intelltlS ot' grain-size and composition (Iltedil:llft 
-(k ~ ~J..,h~ ·~ f\ 

to coar~e ~raiRQQ litais 6a~asto~-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 • 

..L~Ne.DvS gO('L-<'S 
110;11 t /vs..{ (Q., M::n -Z 0" ,Ie- ~rp t, '1 1 

-I..g.ne.ous-Ltlz.l:.usi.on s, 

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 SE 1/4 

of section 25, T. 15 S., R. 1 W. The.@~ intrusions are 

resistant,,/ and R~ ' weather to a [<:j~us-;L~~e t.a ;b~s t:ha t. ~s black or 
y14'5. • 

dark-gray~~e ~e ~he as~~aan€e ~ n®~~s ili ende. These and other 

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

Hunt (1.950) I and vo~el (1.957). ? ~+ ~u #-. t... \~ ti.v" ~ 'T"'"'4-f 
!riw..-I,-<! P.e-h o~1--1 '1C:>VOvv .---l ~ . 
~-w-<9J thin sectionJ of the · ¥l~s4efl-s-w..e..];.e-e-~a·m-:i.-Fl-eQ-\1-:Raef-a 

J, r>~", "Lv..,&.. tnlf't 10 "'11 /(., I'o'(?tl ':.:J /~cl,· C A ~ s 
p e:t;r;.sS-J:al?a:i:e m-:i:-eresee~ ~ ~~];.G~4ma.:tse 3:13 65 percent of the rock is 

I' 

composed of phenocrysts " and the other 35 percent is a light-colored, ~ 

aphanitic groundmass of highly altered plagioclase and orthoclase • 
.... /lIt. 

hornblende;' feldspar 

@n@1 f!.ornblende t"~ 
::::;:.. 

Approximately 75 percent of the phenocrysts are 
. f.APc I' '~/") Z,S- . 
and magnetite (ina-k:e -PJ the remaining ~ percent. 

phenocrysts occur as euhedral to subhedral laths that range from 0.01 
r~1io c..te ~ l ' "llnrl <1,-1-

to 2.5 cm in length. Most ~eJ:.QrS~,a~ phenocrysts are lP-l-e.e-k:- , ) subhedral 
c,/{hl) 1\ 

to euhedral ~.i:-t§J-h*Y-G.-1-t.e-l::'ea.-l!d.ag-i-e ~a-s· 
~(Gw 

The§e] intrusions are post-Jurassic in age based on the 
~ 

cross-cutting relationships in the Skinner Peaks quadrangle. witkind 
. s~~,t-.,+- I~/~ €l>Cb h 6lA~f>~ (?) 

and others (1987) ~ an 0-1...i.g_o.ce~.e-(-?- :eo tTp~e:r:-Ee€eRe age for similar 
A ~ J..-u.- ~ ~ t-, 1'--'1 l,. erJ-e- IIv..-

intrusions in the vicinity~ ~we~~~ ~ L~~bG~Sa~~ e& hese 
/ "1 Irvt s t--~ ~ c:Lf-e,... T Lr h't r, . 
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i s not: expose 

TERTIARY-QUATERNARY 
~------------------------------------------ - -

A variety of alluvial, colluvial, and lacustrine deposits blanket 

extensive areas of the Skinner Peaks quadrangle. These sediments 
U.w~ f rlt 1/5 

range in age from Late Tertiary to [geeen~ Thet~were deposited in 
~V" ~ ~ 

response to tectonic and ~mat~ts such as the development of 

the onset and the Gunnison Plateau 
h ~----------------------~ 

continuation of ~asin faulting, and the advance and 

of Lake ~s,4.?(QT~f) _1h1W\+~ (Qf~p) 
Older Alluvial Fans ;({ Pediment Alluvium - pe/.JI.r (e-

J I " ...1 f=-Olc£f' r , r"'" /"TO Z S ... ~/~. I 

[§ediment that waiJ eroded from the Gunnison Plateau ~n6.-w~st ~ ) 

~a~~~sen-MoRe ±~ae was shed ~~~ to the west in a series of alluvial 
.fiil'f-'~ To 

fans -ml:l:efl4-:i:-k~ those -t:a-a.·-e-fiav :Ee~e~ in present-day Juab Valley. The €-j * .... t-\ A ,n Jh.- ~ 414 it, It 'H /(" 

[U1*-:Ltt..ec!l remnants of the old alluvial fans are e~pes·eGl--a-J:<9'1:'l:~-1:fte-~J:an~ e..... 
~ I- 01 ~/..A-- 1t,...~ t/ -,fL-• 

... ef t:he Wes:e GUFl~a: seR Me1=lee3.-.i:R3 3:-Fl a a}!l a a;;ea ;t;~a;t; e-~ot::eREls 1§-rom- Brea-a 

Ga.tl¥-on to t h e- s .o..u..th.e.J: elld_a.f-tl:le-~aa];atlg~e.,. The §la-1::e-r-:i:-a :J..- t.a at. ~e;u:msJ L--

~e U.~ • 6\ 
~rres'~ deposits ~s semiconsolidated, massive to poorly-stratified,a-I 

f\ 

poorly-sorted (ranging in size from sand to boulders . [~ 
, (IH +s Vt/<-

@-1i-i-s_cG.mti'G)s~~ predominantly [in] sandstone, 

limestone, and conglomerate derived from the Green River Formation ~Rd 

includes clasts of pebbly sandstone from the C_r_a_z_y~ ________________ ~ 

volcanic clasts derived from the Goldens Ranch 
~r-

The remnants of the old alluvial fans overlie the Goldens Ranch 
1\ . 

Formation, Green River Formation and Arapien Shale at various 
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1 

I~, 

elevations and reflect deposition over irregular~~c~~opography. 
1\ 

This ~l ' ~topographY may have been due in part to episodic Basin and 
~ . ·/~ 

I , 

Range faulting which began in the Miocene shortly after development of 
= t. 1\ - It.t.Je(eM l.J1-

the'plateau.~n mGneGlin~ 
/\ 

The thickness of these older alluvial fan~ 

varies from a few feet to 300 feet (Vogel, 1957). 

~~±a~ons also reflece deposi~~on over 4., 
i~pegular. pale~ pe~raph , with the ~hickest tleposits representing ~ ~ 
paleo-lows and the thinner deposits representing aleo-highs. 

. -~.d p,J." - t i\U 'v- -

Pediment alluvium, Gfa ish eaps ~h Goi cl~ns Ranch Formation i he ,. ~"#J.t f c; l?,iH 114_ I StArn: ... c- d.,..J~ '-fb d en.... -fA... 6 0 1 r(c,..,,a t/, 
S~ , ,reS~e1;s a~ oJ. er.Q.S-iG-na J: u :r-face · .t:h a:t: deve oped eh:lt.::l:ng 

,t V'!. ;/.,.. ... , ",I, ~,., ea rt. c r tL - cfl of ut7ttlf "7~' tf- .A- I Ci..··../"'f t' hv-t- ,..-, /1 
" ,. J I - I" -foA ... ~ 

and-dTt p' ~ the South Hills area. The pediment alluviu~ 
YVft~ {rom A w.-..J /I 

~ . ~ 0-20 feet thick~ is very similar in texture and composition 

" to the material that forms the old alluvial fans to the east. The 

most noticeable difference is the increased abundance of volcanic 

clasts and the local occurrence of red, semi- to moderately-

consolidated, pebbly sandstone and sandy limestone. The red, pebbly 

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 old~~ 
lD,Tt..f) - ~tv'\~l.t... 

alluvial fans, the pediment alluvium occurs at r~latively higher 
t.. ~t>"Q. t!,Q (tL ( t Mel .. r d. 

elevations,. @e~-J:-ectillg t tl pi.-!' and 3: ssee~~o ~h-* eeu-r-red a-:E-ise l: 
n 

deposition. 

of the pediment alluvium 

reflects Lustig's (1969)" predi ctio 

favor alluvial fan development, and areas with lower highlands favor 

25 



-"'1~t'\+~ 
The age of the older alluvial fans and the pediment alluvium is 

\Jn~u.V\ (}Il~\ , ~r vD(ft~tt-M t~+#'\-t~~ . , ~~ l'I £-yr t 
l~~kRe~ fox cer~ai~. They are ~ than Early Miocene because 
_ lHu11 ~ d1r 

they formed after the development of the~ plateau and the onset of 
Lr'--~-ft\.d ... J O/rU"'- I Ie ;?(P /~/o _n-=--

Basin and Range faulting. They are R G~fl~~ than ~a~l'~s~ 

" 
~ . ~eeene because Lake Bonn ville, sedime ts locally surround the 

~re- r~ - b'1 rlr~ o~ 
bases of hills that ~hes alluvial deposits. ea~. 

A solitary alluvial fan (mappea as (Qaf) i.; 

Jcorresponding to Qaf3 of Clark (1987) was mapped in the NW corner of 
, ) ~~ ~ i O""""~~ -k¥'l av-.J \~ -Fe.-. ,-,-C-c\ .' 

the quadrangle. This fan is very dissected, ¥~eed, i~e~ ~ 

" 7h.- u~ I..I -I}-t.w 'I fA ~ ~~""f-
ei:-e-vati:o oungeT whi eh surrounds · 1:: . lK'", is composed of 

~~~~~1"'{~Y -" ~~r.~~_J O(£-f,,-~5 
~~ -17:t:aw~ , poorly-sorted, clay- to boulder-size ma.t.e~ ·a ;;h-cri; a:s • 
1A~1t '1 ¥jr ~ Ih-fj~r c~~h lfer<- c.~r~c- f a- r i>c- ( 1,·1.,'(!,0 c-&rtl/~I ;;41-7 ~"- RIit)f>h H. F~( OtJt-, t.7) 

o ~a-u~ae. , -:Phe pOQ.];J..¥-s ad nature 0 f the de 0 " 

f~w~'~I~±a~* 'laa ~ ~ 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. 

If sh~1A1 J~ Ll-ul~ __ r( Qa,+ D 

QUATERNARY 
I 

e~Eler e oal ese ' ~ Alluvial Fan; ikfhS ~+~ ( qt;.{) 

d'fferen~ia~hy uplinted by Ba~Tn an 

leaving on3:y remnants of these aId a iL3;uvi ~ del'osits eapp '-Rg t:he h i: ~bl.s 
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/tell{ ( ~'4 !J\pLifi~'S I ~ t? / 

~ha:'b ~.t@s eroded from - ~*eedt a:r=e~-s/ l deposit'ed as a series of ..A-

(QA.+ Qkl Qcd1) 
coalescing alluvial fans Athat fill present-day Juab Valley. Material 

I~ 
-~e-wa~ derived from the South and West Hills w. 5 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 was shed ~ 
fA tJ -h,..jiV'/ 

into Juab Valley ~e th~ wes~ . As Clark (1987) noted, the fans from ~ .. 
the Gunnison Plateau are significantly larger than those emanating 

from the We$t and South Hills ~ ~onsequentlY, the convergence line of (C~ 

the two fan systems lies west of the center of Juab Valley. 
AII"'".-.... h/Y'l ~()5"n tlf'-1.1'~d Jh &A.f A/''//'-
Ge~les&~~g-£an-a±±Q¥ium i s reddish-brown to yellowish-gray, ~ 

unconsolidated, poorly-sorted, and massive to crudely bedded; local 
.5'-t)'t,.r ~I f, 1/ 
~ channels suggest a fluvial environment of deposition. Material is 

clay- toAboulder-size, although sand- and pebble-size material is most 
'7 "'~ ;u-ctlZcl 

common grain size decreases in a down-fan direction. Quartzite, 
~ " 

limestone, sandstone, and volcanic rocks form the majority of the 

pebble- and cobble-size clasts. Data from a gravity survey (Zoback, 

1983) across northern Juab Valley indicates that alluvial fan deposits 

are approximately 3,900 feet thick in that ) Portion of the valley. 
(f<1..fU",,~ "1It.11~ ,.,t-~~II 

Since Juab valley shallows to the south, the equivalent deposits in 
I\; 

the Skinner Peaks area ~€-S~~a are probably thinner. tfi~~-~aese-~ ~ 

t h-e-no:r:wea: • 
Qqf c4po l l Is 

sediment contained in the ~~ fanf~ The youngest 
IS O&-frrf. > 
~ deposited on the fan surfaces during recent time~ ~he oldest sediment 

,@ ,I.u., '-""u, <' I~ ~o~.J..s~ fUll; 41.J-t- --~ s+ 
contained in these fans was - ~Qhab~¥- deposited in the ~at~ Tertiary. ~ 
17~r~ /~/~ -h~. A. 
a'-~·~-l=l.--1:-fle-re--=i:~~-' Lake 

Bonneville sediments deposits in the southwest 
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corner of the quadrangle, indicating that the deposits must be ~ 
of dv rI' r--. I~ I-e,.. p~ I ~ I- C&!. ( (~ A-~ f a 60\.&. +C/'1 ~ ) 

].east a s- alel as Ear:liest Pleistoce-n~. 7 

{Jt , 
Lake Bonneville ~ents 

7 During the high stand qf Lake Bonneville, which occurred 
. ? 

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

through Leamington Canyon, drowning the Sevier River and forming a 

fresh-water estuary Oviatt, personal communication, 198~ that 
extended almost as far south as Redmond (Currey, 1982). The eastern 

shore of this estuary cut across the southwestern corner of the 

Skinner Peaks quadrangle. Sediments deposited in the estuary are 

exposed in the low, gently-sloping, dissected, fan-shaped patches in 

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

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 

presumed, 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 Bonneville spilled through 

Mills Gap and flooded the Chicken Creek Reservoir are~re 
deposits or shoreline features to sUbstantiate this, but it is 

no 

/ 
I 

possible that Lake Bonneville sediments and shoreline features were I 
there once but have been obliterated since by present-day Chicken .J 
Creek Reservoir~ l 

o} ~ CtI< '> tv : r-C--- v-clft "1 

Although exposures are poor except along the Sevier Bridge 
1\ 

28 



Reservoir, the sediments are fairly distinctive (especially on aerial 

photos) and oaR be ~i · ~bsbea from the surrounding alluvium.witho~ 

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 l~ke 
-~IY-+~ 

sediments clearly overlap the Quaternary-Tertiary pediment alluvium . .,. 
Elsewhere (e.g., on the Washboard), the Bonneville sediments are 

slightly higher than the adjacent alluvium which suggests deposition 

of the Lake Bonneville sediments on top of the adjacent alluvium. 

This observation is consistent with the relationships observed by 

Mattox (1986) in the Hells Kitchen Canyon SE quadrang1.e, 1 '0 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. 

- -- -,..-----
' Y-eunGje r Coale eei119 Allu:v ial FeR (QCA-f~) 

_ (Q4fyr 
fA sefl~s of ~ounger eocrlese4:n-g alluvial" fans" ~est1 on top of 

older eealeseiB~ alluvial fans north of Little Salt Creek Canyon. 

younger fans are very similar to their older counterparts! however, 
A 

The fo 

29 Ih tkl-- ~ /.wv 
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~ r 4oI#YJ 4'1~o(;e.--T ,~ ~( 
they are considerably smaller in size, and thet~slopeAm~ steep~ ~ 

t:kfrj~$ 
'~G1-i;.s9-v;a*e-y: . The eempe's{-i:i .. EH'l of these younger fans is also J!-

Itt rhllt 
different from their older counterparts/ most of the material is ~ 

angular, pebble-size fragments of limestone ~aa~e~e derived from the ~ 

These deposits are only 50-100 feet thick. Arapien , Sh Ie. 
~",t t r'\tNC 0Vv 

Younger alluvial fans, such as those that are found north of 
f\ ~ Iv 

Little Salt 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 
lA+,m of 

retreat of Lake Bonneville, continu~a Basin and Range faulting, or a - ~ 

combination of ~fl-e~ these events. 

The ~~ 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 presen"ce" of ~e-se.~ fault scarps that cut the older 

~ alluvial . fans! ~owever, the older eea±-ese±ng alluvial fans ~-
in Juab Valley and .... n< Lake Bonneville sediments are incised by ~ 

. $"f.tPp..,.+ 
gullies that are "as much as 15 feet deep, WhlCh ~~~~ a regional 

lowering of base level. Perhaps the deep gullies are an expression of 
Irl ,(7$~~~~ h 

a regional lowering of base level ~a-s-dt1 :ee- -erre retreat of Lake 
"..e~-t l>fo.al'l!~n-v:2-1-

all uv ial fans refl ect l!!eeE!"~Ba-s-i.t:l--a+l.d ~ 

a local fault segment. -Assuming ~hat th~ younger 

alluvial fans are related to the Ba$in and Range faulting that · , 

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

to Recent. 

.--"-



Colluvium, and ~anQslia& Deposits 
J/~~-

The youngest sediments in the quadrangle are colluvium, alluvium, 
1\ 

and landslide deposits~ which are a ll Rc ee-z:.t · ~. ~ .&olluvium 
/' ' 

<-

IQ~ ) forms steeply-sloping, cone-shaped deposits along the base of the 
C, I"ft- /YI oS 

n~-__ I 

slopes .. f-pom whi-ea . ~ wa· ~YMeQ. ~ is unconsolidated, very angular, ..2.

~ill-t ~r~c...s It I' "') it ( 
very poorly-sorted ~clay to boulder~4ze m~~~~- The color and 

composition of these deposits reflect the formation or formations from 
"(H~ f'fOW'\ 

which they were derived. The,e deposits ~ 0-15 feet thick. ~ 
~ . And 

~ ~lluvium occurs along most drainages)' at higher -
I such as Flat Canyon and the South Hills, it forms broad ev~ 

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

alluvium reflect the local bedrock from which it was derived. In 
1~~/ ~dd-

.GaS "9S , gray or brown i col or.: and massive to 
}\ 

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

subangular to sub rounded , and poorly- to well-sorted. 

are 

TwoAla-ndsfide s 

ebse~ea in the Skinner Peaks quadrangle. One of the landsliders 
r I t, i ~ "Oli\-J-~J 
~~ 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 i n s trata ~f 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 
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fresh as the Chriss Canyon landslide, also occurred in 1984. 

/1/..'-
STRUCTURE lleOL. CJ6 I ~ 
(~Lb l~ +k 'l1~fl'.efo.i /-1.} ~ 

of theA Skinner Peaks quadrangle is~ the 

result of Sevier thrusting, formation of the Colorado Plaj:eau, Basin 
l l e{eI'IM ~~ ) 

and Range faulting, and local diapirism of the Arapien Shale. The * 
41 ft.. ... -IMus 1\ 

structur~ 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 in 0 the Paleocene (Armstrong, 1968), was the first tectonic 
let 0'1"fZ..('~ 

event that affected the Skinner Peaks quadrangle. It was 
/ ~/J/~ ? t;r.,J 

characterized by eastward-directed thrusting which placed Precambrian, 
11 

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 t~Q · nd. 
d"r~+-

There is 'very· little surface evidence of Sevier thrusting in the 
I J\ ____ __ 

Skinner Peaks quadrangle howeve~ , SUbstantial subsurface evidence 
';}...---

(Standlee, 1982; Lawton, 1985; Clark, 1987) indicates that some 

surface features can be attributed to the event. Data -aeHee.'E -a from ~ 
,- ~~&f&J.ee;-f-

drill-holes in and adjacent to the study area r~v~&r several 

stratigraphic repetitions. 

~~ M(,J 
/ vi' · 1-" 

1\ (}(( .n ,. 

These repetitions indicate thrust faults 
1\ 
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~ 
V~{J~ 

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

Drastic variations of the thickness of the Arapien Shale and adjacent 
'I ttl''' lM u.. ) 

units are also attributed to thrusting . 
.f~ sv.r+"u..- ~ pOSlA rt~ . 

The only ~~-ae~ evidence that can be attributed @.-J:-e e- ;b - to .-e..-
" , \g(t.ck\fttl'1 

Sevier thrusting ~s the . highly contorted &tra-t.~ of the Arapien Shale. " ..a-
'DIilI=1CII::;/I!~_~~IfIIlIIIIII"~~ __ .~f\;o.-~ y -- ~ ,'" Y~~ _ .i!"'Y" ",' Y >_. 

'''5 pes~4~±-ei-heweve~h-ag the u~~'~~fo~'ity {1fta-t.-eeG-y..~ bet~ee~ ':J.h~ 
Arapien Shale and strata of the North Horn, Green River, and Goldens 

c&...~Mc..f-/~V7 ~ 
Ranch Formations may be related to the sevier~~g~B~~¥-e~~. !~ 

._ .~ . .:.... j._,.!!. ~." .... <1 

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

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 

as is the Arapien 

that the paleo-highs are the result of ~ 

diapiric movement of the Arapien Shale. Differential loading or 

tectonic activity is often necessary to initiate diapirism (Lemon, 

1985; Jackson and T~lbot, 1986) \ t he influx of coarse-grained clastic~ ., r ::;;;.- " -( c~f.J Droer»" c-- , Y 

-mfr~~ri~r from the highland to the west and the eastward directed 
1\ 

~ime would have provided both of ~ 

these mechanisms. The presence of a thick section of oncolitic 
J:y.r.! /" 51 ~ 

limestone on Skinner Peaks supports the ~R~~y that this area was 
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/IJ~? ../!/X: ~ (I/VI"" 
actively rising during deposition. f 

r..Jheltu-r .J-(( !tf11f' d,P,r",,-.7, "'1 or rl!'"/,, ('I~ .>,.,. ~ ( hit. ~t ~ 
Regardless ofwhieh explanation is correct, it is cert:ainly ~ 

reasonable to conclude that the unconformity that occurs between the 

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

Ranch Formations is related to Sevier thrusting. 

j) r 
Formation of the Gunnison Plateau 

wes t tSann~ Q~ ":one 

7t.r~ 1<S ~ I-n~-th'e-Skirrtrer Pe"a"k' 'adrangle, t~e~ Co QJ;:'qQo Plqt~gu J>~ov.,.inc.e,.... is 
~ t. , V\ Pdi~ Mbu"""h,, r"J ,..; ".s.e.... (. sf tY"V/ t11 ~II"~ / I"'\ I ~ 

J ' e,/ t... :r;.e esented by" e G- nniS"on ' p:l;at:eal:1~i.ch--t:9rmina1a9s .1 .. a,§J-tlle ~est 
4 lUV,) -1M JL4. !P 

tt GU~Qll,ocJ..i,ne i-Ilside :the eas- ,ed_ge ,f , the. qllad~angle. - 'l!he-Wes-t. 
. ,)c, tY~ls AI 6-r#l- St>""+L, ~c( , I I\~ 
li.f.'I G~unnis~on-MonQC~-ine7fis appu.o»i-mat:ely --l8- mil,es long,,! a nd it ext:endwS ,., from 

Fayette 'Wash" in t:he -Hells Kitchen Cany:on ~ SE .). quadrangle- to Buek 'Can¥on, 

/vI", CA., v,~~i-north of Little' Salt' Creek Canyon (Mattox; -1986)' . I'I!3GD h6tJt-£ 
N;/~'~ ;;., ~\--1k s~rt"UL. 

fAil J;,r.. ~ In the S]{inner Pe aks quadrangle, the West Gunnison Monocl ine · (4 
'r I5/~r~ f; 1cf.s ~ *~ -
;1<('tn;t~ consis t s o£- Green River FO'rma-t:-.i:-&fl- and Goldens Ranch Formations s k--a1:;a 
~II {o '?tt-tWUN\ 

_____ wh±cn di 1\25 to 30 degrees to the west or southwest. Dips of 55 

degrees and greate,r were observed in Green River strata on Skinner 

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

modification by the underlying Arapien Shale. 

z -r--A thick section of Arapien Shale cores the monocline and extenqs 

• -l~ard under the synclinal structure of the plateau. In general, 

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

Attitudes measured in a relatively undeformed section below the 

Arapien-Green River unconformity south of Little Salt Creek Canyon dip 

consistently 40 to 45 degrees SE these attitUdes are consistent with 

• 



those observed by Zeller (1949) in Arapien strata east of the Skinner 

Peaks quadrangle. 

Based on the interpretations of Standlee (1982) and Lawton 
)hA.~ 

(1985), the Arapien core of the monocline represents a ramp structure 
V\ 

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 the 

during Late Oligocene ~ 

. . 
is constrained by the Oligocene Goldens Ranch Formation, WhlCh '5 ~ 

~~r M c\ t h(,l 
replesenes the youngest strata 0 the m~n~€~ · e. The conformable ~ 

1\ 

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. 

N~c ~~\ ~"' . \-\-1"'- \ 
and Range " X~:l."19R 

ID::aJrc:rec~~l--A~ the Skinner Peaks quadrangle 

north-south trending, high-angle normal faults 

~ (t ~, t\ the Sage Valley Fault, the Western Juab Valley Fault Zone (~VF~), and ~ 
1\ at~ (l({ '}v ,. 

the Wasatch Fault Zone (WFZ). Smaller normal faults also d4ssect the 
" ~ j\ 

area. ~~ ~.t.. tl~ t\t. ~lh 1 ~~,,-u.- \~ ""J frJ~~ tI6-t-~ t:Jf (\(.~y)~ 
w~l f~l V(lL h ~(L f 

Sage Valley Fault , 
Vl-~{r\14 

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

which bounds the west side of the West Hills and the east side of Sage 
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Wllh;", Jk f\J.,J t ~(tW 0 f- h 1111e>c,tr......-) \.,.. 

Valley. riShe fault trends approximately N 10 E -
that the f ult has at least 2,900 feet of throw. 

e .si/;11f ~ -h;. ~ 
Clark (1987) ~taees ~ ) 

Triangular facets 
.£111 

~'bat ~4oJ;.meEi slong- th!lwestern 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 (WJVFg~ bounds the West Hills 
e. ZD4e,. 

on the east and Juab Valley on the west. Th~ fault is thought to~ 
£.,~ f t'ts.$ J'\ 
~ of a eon~ of~concealed down-to-the-east, high-angle normal 

-f,wc,lr z,i>~ 
faults. Surface evidence for the waVFZ is sparse. Southeast of 

0-

Chicken Creek Reservoir Lhe fault ~ppea%3 tQ place upper Goldens Ranch ~ 
1\ 

Formation against Green River Formation and lower Goldens Ranch 
~I 

Formation. The faul~ \:hicill trends roughly N 40° Y 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 ~~~~ of 

high-angle normal fault>..and ~s characterized by down-to-the-west 
1\ 

movement. Triangular facets or faceted spurs of Arapien Shale south 

of Little Salt Creek Canyon Fault and fault scarps in Pleistocene 
..s 

alluvial fans attest to the presence of the fault. The fault scarps, 

'" which can be seen just west of Skinner Peaks, show approximately 5 to 

10 feet of displacement. The Wasatch Fault trends appr ximately N 20° 
(~fQrt~~) 

E and has an estimated throw of approximately 5,000 fee. 
A 
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Recent gravity and seismic data presented by Zoback (1983) 

indicate that Juab valley~ w • West;ern .;2.-

- u~~ ~on and on the east by toe Wasatcn Faule zon~ is ~ 
-l If j" +k fA" t-

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

other Faults 
If) 

Other faults that occur ~~ uqho the quadrangle include 

~ high-angle cross-faults such as those in the West Hills and the fault 
" \~ '\~ti 
~ ~ ills area. These 
~( 

structures are possibly related to local strain accommodation that 

occurred during Basin and Range extension. 

other structures 

J J Bas in and Range rrcfrmal 
IA-d 110»"'Tt5-

{;; II~ .. 1'~ ~L" '> 

not only produced the ~_ 
A 

described above, it also affected the structure 
j\ b, 

of the West Gunnison 

Monocline by d~ssecting the west-dipping strata into a series of 

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

normal faults. ave b-ee-n 

vertical joints, which trend approximately 30 degrees west and 

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

The joints probably represent shear fractures that formed due to 

east-west extension. 

SJ.-. G-tw "I 
Evidence G 

Diapirism of the Arapien Shale . L . 
tft S~(V\(..i 

out the -a'd~afl'3 ru indicates that diapiric 
1\ 
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h[,t~ ( c)(. lIP) ,J fe,. e ~ 
Arapien Shale , f odified the structur ~r ~ 

ocar , ep~ '~ d'apirism was probably initiated by ~ 
~. f1) 

tectonic events such as Sevier thrustin , ~~~ of the west 

Monocline, and Basin and Range extension. 
( ~unnison 

~lat Canyon Graben and Skinner 

~ (\},-U C D IV~/c-5) I~ 7 

Peaks 

Flat Canyon Graben ~-~~~~~ 
-/ 1r:c<. 

extensional graben that has been modified 
~'" '( " 
~F~~T one m~±e w~de. 

Canyon in the Hells Kitchen Canyon SE quadrangle an~ extends north to 
iVl t u In, , +kt.: 5klllN I r r.~ 1t. ~I'\;J( ". ~lL , 

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

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

. - . tl places Hall 
f~ ( IV' "':~I CV\ s 

and Green River ~~~. 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. 6 ",+(v"n~ ~l ~H;s ;;) 
Ne ,,+wv.-rd r C/ 

The bend in the graben parallels the northwest trend of, Skinner 
V\1h.L~ N"" +tv.- 17 ~ IA ~ fA If 

Peaks . whicR I\cut¢ vacross the ~thenTis~ north-south trending ~~ .~ 
61t>cks t\~ I.\+~ ~ -1m YI ~ rh ~ z cO..s<. 

that are e i ated ~Athe Basin and Range-Colorado Plateau~~. 
f/r.,..f {'tll<16 1"1 <.- (.Lr~c.~I,-r,,- ~f . . ' . 

-The graben, l~ke Sk~nner Peaks, ~s underla~n by Arap~en Shale. ~ 
J\ . 5h~~ : 

-r-~ __ --_G ~LAra ien Ain the subsurface beneath the Flat Canyon 
j t... ~ f1 <!.. ') T Ct I 1 -yk.. IJr"c 5,IIV1 <.Jl.-, 0 f 1\ '\ ~ rHo .. > . 

graben iSI\@t&Fl4.-f~ . sal ty wel~ water and
n 

s ,ink holes (W. _Jay Dalley I 

landowner, personal communication, 1989). Art seems reason~ 
assume from this evidence that th'ta structure of the Flat Canyon Grabe , 

and the adjacent Skinner Peaks is controlled in part by diapiric 

38 .vh1 ~·f /~ brs/
( ~ Ir.? I h if~ fk)stff 
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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. 
. tw .. \t .. 
These ~blocks are similar to the detached blocks of Colton and Green 

~ 
River FormationAdescribed by willis (1986) approximately 30 miles to 

eA.~t 
the south~ in the Salina quadrangle. I concur with willis' (1986) 

interpretation that these detached blocks are slump blocks which L in 

this case, slid off of the Skinner Peaks block. Cn)/,.I$ svrt-,c~'l'r~'<"D 
A small syncline in Green River strata that unconformably overlie 

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

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

Arapien and overlying units are often ·sheared, with slickensides and 

well-foliated clays similar to those described by willis (1986) in the 
.5c.-t ( (of Ii. 

Salina quadrangle. These contacts are also . eica~ · of movement. 

,flytt Pltvv- )k ... ~ . 
1\ 1\ , 

~k .\-fVl " ~ ~~0kA(~~') 
ECONOMIC GEOLOGY / '. 

r tSot.\.r(L~ {~A""~ 
Economic aepos i-t.§} in the Skinner Peaks quadrangle and ¥ icinity 

include sand and gravel, gypsum, tuff, , manganese, 

petr~leum lF~cU~ , and wat e r-. , The 
Lc,l.J..+lC" ,.., "'1" '0"\'\ 

alluvial, colluvial, and lacustrine 
'l\ 

({J~II Q .) 
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sand and gravel rseG~s as] ,,1(.4.c{ ~/~ 

deposits.~aterial ranges in size 
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frOm~lay to boulders ,.~ost~material is sand and gravel composed of ~ 

and carbonate clasts, with local concentrations of volcanic 

as 

quarried from numerous gravel pits throughout the quadrangle. 

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

of Skinner Peaks began in 1989. ~ ~ypsum can be used in the ~ 
.;r:::; 

production of dry-wall or as a bonding agent in cement. -------
Tuff from unit IV ~g4~ the Goldens Ranch Formation 

was quarried south bf 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). 

Carbonate rock that is found in the Flagstaff Limestone and Green 

could be 

Unfortunately, 

formations contain su~i±cient make . 

rofitable economic venture because both forma~±ons 

contain anomalously high amounts . of coarse-grained clastic material. 
~ ('e.~ 

Small amounts of ·manganese ~ in fault zones within the 

volcaniclastic Goldens Ranch Formation. The manganese occurs as 

dendritic pyrolusite in a calcite matrix. Pyrolusite is a secondary , 

mineral that results from the alteration of manganese minerals 

(Edwards and Atkinson, 1986) .~~~~~~~~~~~-

~ ~anganese ~ (~f -mast: crys~a-L-l ;i;n 

11'\ 
~~s the pyrolusite was probably leached from the surroun~ing Goldens 

A 
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r 

Ranch Formation and deposited with calcite along the fault zones. 

oil and gas exploration has taken place throughout central Utah 
Vf,A/\ 

because of the structural similarities between it and the producing ~ (~ 
"..,c.') ( • ~ r10f . ((t lJ ., 

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

drilled test wells in Juab Valley and on the Gunnison Plateau in SE 
l(-efe(~) 

Juab County 4 ~ productive reservoirs have been discovered to date. c"f 
~ - ~ 

WATER RESOURCES 

Water resources are somewhat limited in the Skinner Peaks 
p.( \h. 

quadrangle. ~surface water occurs in the Chicken Creek and Sevier 

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

vicinity of the Skinner Peaks. Depth to ~a ~ the water table is 

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

valleY i that lies b cweceu t he 

GEOLOGIC HAZARDS ./ 
~ "tu ~ <L "'-

Earthquakes, mass movements, karst dcvelopment, and groundwater 
reC.o, 

contamination are ~ potential geologic hazards in the Skinner Peaks 

quadrangle and vicinity. 

The Skinner Peaks quadrangle is centered roughly on the Wasatch 

Fault Zone which is part of the Intermountain seismic belt {McKee and 
T . I~ r',\-c.... t'h~1t'\ .J-c - (.(..fll.~ ~ 

Arabasz, 1982), he potential for ea~as ~hi~ earthquakes is high. ( 

~~~Earthquakes may : esult in destructive ground shaking, surface rup; ure 
1\ ;; 

~ ~m , soil liquefaction, and differential settling (Clark, 
-1'" t ~~ , ( 

1987) .~valso may trigger mass movements such as snow avalanches 

~"A~.,u. ~~ 
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·'" +l t and landslides. Landslides also may occur ~ strata are 
i \ 1f -( - tz,/lW1f r J h(~ .' ,,~') 

incompetent or pooriy consolidated. Heavy rain or large volumes of 
. A 

melt-water moving over steep, sparsely-vegetated mUdstone slopes may 

result in mass wasting. 
p~-t~~tr ~\ 

The development of karst topography and contamination of ~cJ~ ' 
1\ 

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

Arapien underlies much of the Skinner' Peaks quadrangle. Groundwater 

moving through the Arapien dissolves the evaporates causing surface 

collapse and subsequent formation of sink-holes; evaporite dissolution 

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

Jay Dailey reported the development of sink-holes and collapse 

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

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

similar reports from local residents concerning the quality of well 

water. 

Aspects of the geologic history of the Skinner Peaks quadrangle 

were discussed throughout the stratigraphy and structural geology 
-rk... h llou. i dt ~ eM. H/.fr-\ IS ~ 

sections of this manuscript. ~~brief synopsis of the geologic~ 
~I JWWl~~.f"1 of " ' 

history " ~-eneea O'ng w3!t;h :i: fl~~~r~ - a.~fte eeftec :rnini] the 
a../ tjl601'1 

struc:::::turJ!~ and stratigraphy of the quadrangle. 
I 7~tc.1 -- t,~ da r1 ,,/ W(.sf-~l-rA-1 ()k'1 

The Precambrian through Early Jurassic · t~~al was dominated by 
1\ shfA.tiA,,,J (J"rA U c- o~115 4 ~1 ./It fc/') ~"'IY1 of & 

deposition rof l\marine and ~~ ~~ ~ the" cordilleran 
rtTUeM(J!.., .. fk $vr~uz-

miogeocline. These rocks are not exposed ~~-~~~l in the 
1\ t{,(e... (l f~~)'\ t -1\ 

quadrangle, but they @~ oeett~ in the subsurface and as clasts in 
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conglomerates of the North Horn, Flagstaff, Colton, Green River, and 
A W foc,k 

Goldens Ranch Formations. The oldest exposed stLa~a are the marine _e.r 

1 f th . ddl I • • h 1 h Se. . sha es 0 e Ml e JuraSS1C Araplen , S a e. T e~sedlments ~ 

~'~I I r'\ N~ J +reV\ct. ~ 
s~~a~ were deposited a shallownarm of the sea which Q/ 

advanced from Canada, through central Utah, and into northern Arizona. 
(~ e.!;t( u-) lA\ 

By the Late Jurassic this sea had retreated to the north. Compression fi 
~ -k~~ ~(.·/tD!/"\ ~(~I Y\ t t'k n 
~ caused by the subduction of the Pacific Plate under the North American 

~ ~ [ ) • • ( natN c....t. 
Plate also started to a~fect cen r 1 Utah ~e thlS tlme. 

-h lC\I",,\ ,,,,,,e,,\ M\Gt('-. t.t ~ vJt~ t f '> l f J A r<" 
Eas ward";"directoed I\thrusting~· ;r::eGa.mb~ ' an Ra ;:b.ee-z-"C:r · , a: do 
lU G ', ,, v\lc'JrcIV\ t k.U "1 ~_ t-r~,,+,,- ~ . 

Mes'&Z a~e~ h _ • GOIDpe'tae-n :A:li'ap i-an SIla e 
~~g~') \~\ (,~f6 , t'I'-""~\N"\ p'" c4\: (t.. o roqQ,~~(.... 

This I\~ s.t ' : ~ the Sevier I\~whland and 
A..l6\.l ,f"7 ~?fe,1I"1 ccl1?- ::Q;) 

corresponding foreland basin; (I'qfar/,A.. ) . 
D\I\('I 

iddle and Late Cretaceous time the Skinner Peaks 

J Whi~~ was located in the foreland basin~ ~ 0 

i.-t ~ c{,)4Jl-'--f'''':''' J ('.Jr., ~ 
&igh~and, began receiv¢ ~~ ~ was b ._~ eroded from the 

highlandS and deposited G ftc as ~ as alluvial fans. continued eA$f""~r I 
" ~{/~+ ~t &t~;n -fioar 

thrustingE~ ~~~ and the differentialAloading ~~ n~ a~ a a sed by 
/Ol...~ 1 R. iS fo ct. (.. 

'bfre ed' ment: from me es-~ initiated & apiric movement of 
1\ 

the evaporite-rich Arapien Shale. ~is leGa l, e~isGQ ' diapirism ~~ 
: 

produced local topographic highs of Arapien Shale within the basin. 

Consequently, unconformities developed between the Arapien and various 

foreland .-£---

basin. Based on the stratigraphic relationships and the abundance of 

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

actively rising topographic high of Arapien Shale. 
)~~ 

The unconformity between the Arapien and the Green River 
A 
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Formation indicates that f!:ec t oniea lly aet.&-¥a-'t!e~ diapirism continued e
,., -10 

~hro~~ the Early Tertiary.~j Dg wh~ ihe b&s-in~ .Aa-

forma Ltons~ ~nner ave an 

bee atlse • UI ea"'t:-ed 

along, the t h e ba-s±n. , 
( r L 1 _ L L ~/...., 4o-J ",~,r-

\I()\{IN«\.(/tt-~T1 <:. ~~T4-,'6"lA 

Wide-spread volcanism dominated the landscape of central Utah in 
r'-.fJ~ ' ~ ('/ ?1 A -IIvL 

the 01 igocene, t:. 9 ~mat:i.efls S la v i~e*l"a.-s-ti:e Goldens . a-

'-11 fl.t l ~- ~/~t- mil "'} A -It hh $1",c.A2.- ~ 
Ranch Formation. Episodic diapirism ~ still occurrin, &s-e-a n t he* c:-

6c>{tlJzI/tZ7 1k~4':;' rt'7f "'YlC-4'17/'.;'-"~~ i12- ~ Shi. ,~ r/~ vic..,~~ J- ~IeL~ ~ ~ 
unG9niermable g~- b~e~ ke> Arapien ana the CelQQns RaAeh ~ 

1'\ 

P &:t=ma • &ft . 

The Gunnison Plateau and the West Gunnison Monocline formed ~ 
/1rt>f:,~ ~ I "; IIv- t. 1-<

tile La te OIi§ oeene after deposition of the Goldens Ranch Forma io~. t>&~d tJ. fA,o. 

coa- ese i llg :Eans i 11 'Bas i n e o es-t . 
J.. / *d) I - ~I ft;c.v./ftY17 h1ri..." 

I'lD ff / J I Basin and Range extension began sberti*¥ after t:fle-f-&l=f'ft"crt::i:en of 
1\ fJ /'t:Jt:lu,GJ'-ef /1t-{ Y7leAt' e>r..t. s. 

the monocline. The e*tensi~n d~ssee~ea the a r ea with north-south 

trending normal faults such as the Sage Valley and Wasatch faults and 
I Iv~ ... + '4(:~ ~,.,... h 

produced east- and west-dipping fault blocks. Uplifted ~~ · were 
~ /-,.,. -/-k." 

d i ssooted a fi6 eroded and the sGQim~ was deposited as alluvial fans 
10 -tk ~d.aG\(..(.A-+ ,"'k ~ l <jfAcL ~.s I 

in present-day Juab Valley. II.; t".'1 iurf &",.J 
A ~ ( 

In the Pleistocene, Lake Bonneville reached the Bonneville Stage, ~C 
of ., ~ tJ.v, I~t: ~.>f/:~ I~ -liL Sko,~ A~ 

(fA. {A flooding the Sevier River
4

...aftd- depositing l:iflderilovl fan sediments. ~~ 
J4 't.,~ -t A ~J Me.. ~I A 

~2,OOO years later the lake retrc~a catastrophically, 

lowering the regional base level. ~ctive~~~-cutting through the 
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Ir!.-('I(( - ~ <;;t1/~Li~ 1 ~~P, 
~ • ftS 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 

are evidence of Recent Basin and Range faultin0 -,;; l (V~r 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 

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 lS, T. 16S., R. 1 W.i strata dip approximately 30 degrees SW. 

UNIT 41 

(SAMPLE3) 

13 

12 

11 

UNIT 

THICKNESS 

17.0 

15.0 

95.0 

CUMULATIVE 

THICKNESS 

74S.0 

728.0 

713.0 

DESCRIPTION 

Sandy limestone, grayish

yellow (SY 8/4): slope-

forming. 

Calcareous sandstone, pinkish-

gray (SYR 8/1), weathered and 

fresh: massive, ledge-

forming:sand is 80% quartz, 

subangular to sub rounded , 

moderately-sorted. 

Sandy limestone, variable 

color: weathers into plates; 

sand is medium-grained, 

sub rounded quartz. 

GREEN RIVER FORMATION 
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10 

7 

6 

9 

8 

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION 

50.0 618.0 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 

sub rounded quartzi 

conglomerate clasts are 50% 

quartzite (rounded tan and 

purple from the Cambrian 

Tintic Quartzite, and the 

Precambrian Mutual Formation) 

and 50% carbonate (Paleozoic). 

60.0 

81.0 

15.0 

10.0 

568.0 

508.0 

427.0 

412.0 

54 

Sandy limestone and sandstone, 

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

forms a slope with local 

ledges; sand is medium-grained 

quartz. 

Oncolitic limestone, 

yellowish-gray (5Y 7/2); . 

cliff-forming; oncolites up to 

3 inches in diameter. 

Covered slope. 

Limestone, finely-crystalline, 



5 

4 

light-gray (N7); massive, 

ledge-forming. 

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION 

55.0 

220.0 

NORTH HORN FORMATION(?) 

402.0 

347.0 

55 

Conglomerate interbedded with 

sandstone; cliff and ledge

forming; sandstone is light

gray (N7); composed of medium

grained, subangular to 

sub rounded , well-sorted 

quartz; locally cross-bedded; 

conglomerate is clast

supported; 80% of the clasts 

are subangular to sub rounded 

cobbles composed of Paleozoic 

carbonates (75%) and 

Precambrian/Cambrian quartzite 

(25%); matrix is medium-

grained, well-sorted, rounded 

quartz sand. 

Conglomerate; cliff and ledge

forming; clasts are subangular 

to subrounded pebbles, 



3 90.0 

2 2.0 

1 35.0 

127.0 

cobbles, and boulders of 

purple and tan quartzite 

derived from the Precambrian 

Mutual Formation and Cambrian 

Tintic Quartzite respectively; 

matrix is coarse-grained 

quartz sand; unit is gray at 

base and changes to red up

section. 

Slope covered with rubble of 

quartzite boulders and 

cobblesi derived from the 

conglomerate that is up-slope. 

NORTH HORN FORMATION(?) 

ARAPIEN SHALE 

37.0 Limestone, finely-crystalline, 

grayish-green (lOGY 5/2) i 

ledge-formingi separated from 

unit 3. by a fault. 

35.0 Calcareous mUdstone, grayish-

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

conglomerate of the Colton Formationin the West Hills north of 

Mills Gap. 



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

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



Figure 3: Outcrop of epiclastic conglomeratic sandstone of Unit I 

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

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

photo. Photo taken in the Painted Ro~ks area. (Photo by S. R. 

Mattox.) 5LJc ~ 



Qal 

Qc 

Qls 

Qdf 

DESCRIPTION OF MAP UNITS 

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

occurs along most drainages. 

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

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

and composition reflect the formation from which the 

deposits were derived. 

Landslide deposits - Angular, poorly-sorted blocks of 

carbonate and sandstone in a mUdstone 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, poorly-sorted clay, sand, 

pebbles, cobbles, and boulders; deposits are massive to 

crudely bedded; clasts are composed of quartzite, limestone, 

sandstone, and volcanic rocks. 

Fine-grained deltaic sediments - Light brown, 

unconsolidated, coarse- to fine-grained sand, silt, and mud 
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QTaf 

QTap 

Tvgu 

Tvg5 

Tvg4 

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. 

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

and boulders; forms distinctive yellow caps in the hills 

north of Skinner Peaks. 

Pediment alluvium - Poorly sorted sand, pebbles, cobbles, 

and boulders; also contains red pebbly sandstone and sandy 

limestone; alluvium occurs as dissected caps in the South 

Hills. 

Goldens Ranch Formation (undifferentiated) 

Unit V of the Goldens Ranch Formation - Equals the Hall 

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

conglomerate and conglomeratic sandstone; contains clasts of 

unit IV. 

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

Tvg2 

Tvgl 

Ti 

Tgr 

vitric lithic tuff: contains flattened pumice up to six 

inches in length: weathers to vertical cliff that are 

commonly cavernous. 

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

or gray epiclastic sandstone that contains cross-bedding and 

channels: composed of approximately 60% bipyramidal quartz 

crystals: forms resistant ledges. 

unit II of the Goldens Ranch Formation - Pink crystal vitric 

tuff containing biotite, bipyramidal quartz, sanidine, and 

pumice; weathers to form slopes. 

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

epiclastic conglomerate and conglomeratic sandstone: forms 

cliff and ledges that display cross-bedding and channels. 

Igneous Intrusions - Intrusions of hornblende monzonite 

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

talus. 

Green River Formation - Interbedded grayish-yellow to brown 

mudstone, limestone, sandstone, and conglomeratic sandstone; 

limestone is commonly fossiliferous or oolitic: a 

conspicuous bed of stromatolitic limestone occurs in the 

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

Tc 

Tf 

TKnh 

~u 

contains vertebrate fossils. 

cretaceous and Tertiary strat (undifferentiated) - Includes 

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

(North Horn Formation). 

Colton Formation - Reddish-brown mUdstone, sandstone, and 

conglomerate: conglomerate is clast-supported, and 

moderately-sorted; clasts are composed of Precambrian 

quartzite and Paleozoic carbonate: thin beds of limestone 

occur locally throughout the section. 

Flagstaff Formation - Grayish-yellow to pale reddish-orange 

calcareous mUdstone, sandstone, sandy limestone, limestone, 

and conglomerate. 

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

ledge-forming conglomerate; clasts are composed of quartzite 

and carbonate that was derived from a variety of Precambrian 

and Paleozoic formations. Shown only in cross-sections. 

Jurassic and cretaceous strata (undifferentiated) - Includes 

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

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

These units are shown only in cross-sections. 
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Ja 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. 

Jtc Twin Creek Formation - Shown only in cross-sections. 
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