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SKINNER PEAKS REVIEW

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

General problems (more important first)
, A\i e~ 1. Incomplete use of references (in rough chronological order)
er KA

o
Vﬁr?{ww‘ J Witkind, 1982 UGA guidebook--Seem to use some of his ideas on
J ﬂk halotectonics without citing paper. For me, his summary of the
J*" f Arapien deformation-intrusion would make a good introduction to
k that portion of the text. Check this and see what you think.

¢ Hardy and Zeller, 1952 GSA Bulletin--This paper provides
X JJSﬁ‘fP published control on the geology to the east and should be cited
kf' with Zeller M.S. thesis. This paper shows the West Gunnison
monocline in the Chriss Canyon gquadrangle rather than the Skinner
Peaks quadrangle; is this correct?

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

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

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

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

thesis when appropriate; my reasoning is that the publication is

7 probably more readily available than the thesis. Also check the

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

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unit, which you speculated on, and references unpublished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

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



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

Zoback, 1992 USGS publication--After years of work, she
finally got the research published that she mentioned in the 1983
paper you cited. This comprehensive paper on tectonic history
provides her view of the deformation history in the Juab Valley
area, and might help you explain your ideas.

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

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

3, As noted in problem 1 above, using available drill data would
reduce speculation in the cross-sections and provide real three
dimensional control. Drill hole data also provide another source

of unit thickness, including valley fill.

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

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

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

7 I talked with Grant Willis about the relative ages of Colorado
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Plateau development, and Basin and Range normal faulting. My
perception is that they are broadly coeval, so I would discuss them
together in the structure section and geologic history. If you
have specific evidence to date this tectonism, please include it in
the text and let the order of presentation reflect the timing
(oldest first).

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

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

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

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

12. 1’ve made lots of suggestions on tightening up the text that
usually produce longer sentences but actually shorten the text.
These suggestions also help resolve what "it" refers to. Because
you include a measured section, descriptio,of the Tku rocks in the
text can also be reduced. Just be careful so that none of the
information is omitted.

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

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

classification did you use.



15. Finally a question of clarity. Do you really mean contacts
and faults are dashed where inferred, or do you mean where located
approximately? The difference is subtle and most geologists don’t
seem to care; SO this is for my curiosity.
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addition—to—theGunanisen—Plateau, the Skinner Peaks quadrangle also
‘S_\Mb Vémj and af’ h st Ifnd"f)l"flII\H
includes the southern eaé—ef—%he West Hills, MiltE: , »the South

andt

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

approximately 1,700 feet; base elevation is 5,000 feet above sea
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Skinner Peaks quadrangle the Manti 30' x 60' quadrangle,

atthough most of the geology that appears—om the Manti Sheet was-
compiled—fromVogel's-original-work.
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‘&" o ale -
“f‘ﬂ)ﬁ Peaks quadrangle. These rocks @of the Arapien Shale, North
(72)
Horn, Flagstaff, Colton, Green River, and Goldens Ranch Formations,
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e (130 —
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these strata also underlie the study area (standlee, 1982).
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g mpd g [ Ths RYTEY)
Tertiary“Quaterna deposits. \_ ,,r' el
{
AT PooeX  Mespbic o On clols- s tong, on A\\, u(j{n f—l*_ ot
W e map eplanntion . Need shord Fertirc e (e %L‘r[i i ()LN_—M,J(,JF
Nke alro wal deda in earns (1487T) show f«:;; e,
Variaws Mesozoic rod@ oldu~ then Aragicn el EBER T o leavt wek) Jehec

v greenf wnho e 5% uRasSTC Shdeiind— ouk |

- Arapien Shale (Ta)
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<é¥ the description of unit C eccurs—in-both the ILi
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s *i. xR TIT Peaks=vE : These beds locally contain fossils
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et | tentatively identified as Ostrea sp., an observation that is congruent
e ¥ o
1?gg5' with that of Zeller (1949, p.1l9), who ‘noted the occurrence of Ostrea
o ey ’ PR T

wuéaéﬁ. sp. in unit C sandstone in upper Little Salt Creek Canyo ,
\/2/‘:\_“ Lo Cntle. Chein Cargon Qu“‘ :/?Ll./ e

" A,WW ng outcrop the Arapien shale "...generally occurs as highly m“f:fﬁﬁi
folded, contorted and faulted strata..." (Vogel, 1957, p. 32) thgtzgneﬁ?
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aéﬁacent—to the study area; ~he#%ver- d&&%4ﬁhﬂf£&£dffrem-drlll—holescudu
A / Show @emowﬂrdt)
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Skinner~Reaks—guadrangle. n nermal sequences the Arapien is overlain

conformably by the Twist Gulch Formationy however, in the Skinner
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2
by the North Horn 'Formation or the Goldens Ranch Formatlon. These
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hampered by poor exposure (Sprinkel;—1982) and(;hg’intense deformation
efthe strata (Sprinkel, 1982; Standlee, 1982); estimates rdfge from

n
Lo 3,000 to 11,000 feet throughout the area of its exposure (Eardley,
X e
2> 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..

were . .
Approximately 2,000 feet of Arapien was 1o ged in a test hole in the
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&n 0 NW corner of the quadrangle.j, How 5 7 dec\? TREr poph 7T
, v’ : - (@ Mo ’e

« (e-F:/ W R ot on Yopo me),

\!’Tﬁf g o;: ~ g e anof-ﬂ.f() P

X\{\' F}‘w‘i‘ Nam. o {W

0 . T oc

M-‘?‘e L’\ C CL,T&-’

fé “egthj-lbrﬁéPQxﬁar/f B - Loltewiog T s on
Cretuceov \,« N )
Aot Nacth Hora Shcf
Large quantltles of coarse-grained, clastic sediments were led-
Le
from the Sev1er,éighland durlng the Late Cretaceous and Early Tertiary

- and deposited as—a—ser&es_ef alluvial fans in the foreland basin to

the east. These alluvial fans formqﬁr; conglomeratg'sequence that is
Kwno oS
repre&entedtby‘the Indianola Group, Price River Formation, and North
poe

Horn Formation. This sequence af:cmigj:cmeﬁa%es is almost 10 -feet
-

S thick on the Gunnison Plateau (Hlntze, 1988). et ey

~

tg ! )
-4%L/’;’ @n the Skinner Peaks quadrangle, beds that tentatively have been

Ayﬂ identified as North Horn Formatlon are exposed in a narrow band on the
1

W
Afe*
‘\e ’W/‘l{-ﬂﬁ,‘-‘ !
“ﬁﬁfﬁf EE251de of Skinner Peaks. The North Horn Formation is not exposed
Q

Qﬂ} 77777 ™ otk Hora s clociurondech
anywhere else in the quadrangle, altthough—it dees-crop-out in the West
anh o\, \fﬂ‘ '*\Al\».j alffe

Hills just north of the-Nw—eerner»ef—%heaquadranq%eu21n the Juab

in tﬁ@ subsurface in Juab Valley“YClark

quadrangle}

1987). Tl 4£&i**H\C cagrehrﬂj € bared  on He  simllerity o Hue har in vex
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o Outcrops of North Horn Formation in the Skinner Peaks quadrangle

\e clogt -ren 'gr"'fof
N° are e@mpesedxué poorly sorted, bimictic, cliff- and ledge-forming

L)chv{”‘S “k\J L. QN 7 ‘T‘—(_r not- n AGT dicton<ry .,
conglomerate;TC@lasts are subangular to subrounded pebbles, cobbles,

ORI,
e

and boulders of purple and tan quartzite and dark blue-gray carbonate.
and dan 7&6»"41 e robetl
Purple ,clasts were derived from the Precambrian Mutual Formatlon and
fes(”"{ %
tan-clasts were derived-from—the Cambrian Tintic Quart21tep dark
Clagds Conldd hao ‘rf‘OW\ Car\ gé PRl Q_.l

blue=gray- carbonates represent a variety of Paleozoic formations.

Matrix is poorly-sorted, medium- to fine-grained, calcareous, lthi<

sandstone.
:.‘(' «\n'y 1 Y\o)( and ™ ouwte rapr
X Clast size decreases up-sectionX the top of the_seektiden consistg

N\
Q;% L A
(% \
¥§J of interbedded conglomerate and sandston@ ere—is—also—an incredse
L‘A“Léxﬁ grchq,\:& ofF rV QJSD tacteafes
N 5 {;nxghe qaaf%%i%e—ee~carbonate clast’ ratio,up-section;—the—tower—part
N - \/3 b
\§§@ of—the—section—h 0%/3066% carbonatej/guartzite—~ectast—ratioc,—whereas
& +
v ction ha . 75%/25% carbonatefquartzite-clas;/éatic.

The celer—of—the unit i ; i i ions—it is

gray at the base, red 1n the mlddle,.and gray at the top -3 The

P

h% description of this section of North Horn is similar to Mattox's

el
\f A§ 4(1986, p. 80) description of "high escarpment and inner canyon" North
AT x
(
£ & Horn strata.
v Tle Sleianer Qecley No -\ “oﬁ\('-’) MG‘J afe. andmeds vy cornp'*"“‘ “o (egbm& Vordh. Bora  chara e et

Jﬁ% most sections, especially farther east, the North Horn
Formation lies conformably on top of the Price River Formation, and is
in_turn conformably overlain by the Flagstaff Formation? Eo@ever, in
the Skinner Peaks quadrangle, the North Horn Formation lies
unconformably on top of the Jurassic Arapien Shale, and the

relationship between it and the overlying strata is unclear.

%\ The—tHickness of the North Hornm Formatiom—is—altse—anemalous. The
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exposed -sectiem -on Skinner Peaks is only 300 feet thick; however,—only-
hortk

6 miles to thelyest in the West Hills, Clark (1987) reported a

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

North Horn Formation was logged in a ﬁeﬁt hole just south of Chicken
et 7 ' L

Creek ReservoirR

L q1 The drastic thickness variations and the relationship between the

o
v North Horn Formation and adjacent units is discussed in detail in the

"Interpretation of the Stratigraphy of Skinner Peaks".

) cost oF
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TERTIARY Asmesssast"

& Flagstaff Formation

oy hern [depreted a8 =
The Flagstaff Formatlon rep;esen%s .ma}es‘lacustrlﬁe phase—of-

b

ldep051tlon that occurred between the alluvial fan and floodplain dos ..t
, leposition recordad iAo

the North Horn Eexrmatien and &he Colton

Formation. Stxata,oé-ghe Flagstaff Formation g:hqe~k+4xﬁrﬂ5ﬂaa
ivr Paleocene to Eocene+—tﬁ§s age range)is based primarily on
paleontologic evidence that-has—been gathered by—warious-workers.
throughout central Utah (LaRocque, 1951; Newman, 1974; Fouch and
others, 1982).
fﬁzﬁagfsﬁznnéré%eak”ﬁ&ﬂadfﬁﬁg%%v the Flagstaff Formation is

PRY NN
exposed in thé east-dipping cuestas af:the West Hills in the NW corner
Skiarer Pecley
of the quadrangle. Beds tentatively identified as Flagstaff Formation
~y bl forthe <
Ty . . .
also are exposed along the NE side of Skinner Peaks-and—afepd&seussed

Por Satelly
ea—the "Interpretation of the Stratigraphy of Skinner Peaks".

Gn A—seetion-of FlagstaffFormation was measured—im the West-Hills
nerth—ef-Mills—Gap-. Calcareous mudstone, sandstone, sandy limestone,

o
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W
limestone, and conglomerate (listed in order of decreasing abundance)
o skt n«f'/v:, racareifRed Tt et Rills north of mdls Qf

are the major rock types in this—“section. These, stgata are equlvalent
MLGOUre

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

quadrangle to the north.

colors

! The—ce%ef—efugge strata var;ss from grayish-yellow to pale
{lD

}X

X,>

)
T

reddish-orange, with various hues of yellow being most common. The
=

'FD\'W“ V&i
calcareous mudstone ismassive;—it-weathers—to-a slope and-faﬁges—éyem—

Vs

The sandstonc/iélusually calcareous/and

20fso feet }ﬂ'thick

NM A\ ie—is cross-beddeé} “Lomp051tlonally, the sandstones are quartz

/ redund <3
arenites, sublltharenltes, and lithic arenites (Clark, 1987; Auby,

v - bquv o i fest IS j -
1985). Beds—eé/sandstone form ledges %ha%—a;e—izzzﬁeet—thtckr—&nd

_commeﬁ%y<are laterally dlscontlnuouiy/

Yo ds Nt
and limestone form resistant ledges 2?20 feet thlck, locally, the=e

of sandy limestone

carbonate units are platy, weathering to slopes with_Zeca® ledges.

Beds of clast-supported conglomerate and conglomeratic sandstone occur
Clastic

Aiﬁq_igcgziquhroughout the section. These units are laterally

4(1»

dlscontlnuous, often channel-form in shape, and 1*10 feet thick.
Clasts are subangular to subrounded, poorly-sorted pebbles and.cobbles
of quartzite and sandstone. The matrix is medium- to coarse-grained
calcareous sandstone that is composed of quartz and lithic sand.

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

shallow-water environment. This interpretation is consistent with
”E? My & 51)5 gu\ﬁa—& .



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.

Coet T (HE m—:—"/ =
é§:Ww " 7 —Colton Formation
e M«’ poew rocksof
‘6 Fluvial and alluvial plain sediments, which—are—assigned-—to the
A \w“b Jhat e

Cﬁdi}. Colton Formation, represent the final infilling of the Sevier foreland
X0
basin which occurred during the Early Eocene.

f% the Skinner Peaks quadrangle, the Colton Formation is exposed
i a conspicuous red swath in the east-dipping cuestas of the West
Hills;wiﬁeds that tentatively have been identified in this study as
Colton éormation are exposed on Skinner Peaksfr;;d are discussed in
the "Interpretation of the Stratigraphy of Skinner Peaks".

n the West Hills in the -Skimmer—Peaks quadrangle, the Colton
q
Yl5} @Oﬁrlj nduraded  calcareowy”

Formation is cemposed—ef reddish-brown,mudstone, sandstone, and

conglomeratey, thin beds of limestone occur locally throughout the

Jg s ,r\a.'k’)r: Op
Lo and are con51dered to be the dep031ts~o£:short lived local

lakes. @HE?eU&hoﬂ~FeymaEiﬂ@raemapammde~&s~n9t~weLLMLnduratedwwand-1t \)

w@athexs:ta~foru§a saddle between the more re51stant Flagstaff

leestone and Green Rlver Formatlon.j The mudstone is—ealeareous—and

———

weathers to a slope, ?he sandstone is—friable—amd weathers to a slope
u(“ Tl sdppa _Fr .\}Q'-

with locally—eeeurring ledges. It is ealeareous and—is—composed of

10



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

S— e

fragments, and mlcaﬂ/jstudles by Marcantel and Welss (1968) and

,wStanley and Colllnson (1979) show that Colton sandstones are commonly

ah
6;&“}1 finer grained and contain greater amounts of mica and feldspar than_
v M . e
X beot
*fpaw* the sandstones in the Flagstaff Formation. -Beés—of—llmestone are ot
D o o e —
ﬁ;ﬁzpd sandy, and they-eccur—leecally—as lowv, dlscontlnuous ledges. whin
N"‘F (\’-"9‘6 Con Ol/ptw‘ he
.M;d”ﬁ The conglomerate (figure lg is clast-supported, moderately perer.
N S g sbiky T ware

sorted, ard! blmlctl%? clasts are subrounded pebbles of appreximately
“““““ and cordwiny adeo .ok 20(;2«'74"& Ui

€
,/@“k ibf' purple and tan quartzite (from the Mutual Formation
42 Ae? !{ i aggroxdmatdy equﬁ a5«nd°~« Ce
Y ‘“’/ nd Tintic Quartzite), and dark blue-gray Paleozoic 1imestone. This"

Jw
Y 7\’ / e
??' e’ suite—ef clasts 1ndlcatesfaerlvatlon from the Sev1er/nghland to the

S— - west. The matrix,—which-comprises—approximately 20 percent—of -the
widh
recky is sandstone that—is calc1te-cemen€€§)and-cemposed—ef-medlum— to

coarse-grained, quartz and lithic sand. Conglomerate beds are 5 to 10
feet thick, channel-form, and laterally discontinuousi+—they occur—as
ledges and cliffs. Regionally, conglomerate is rare in the Colton; and
it occurs here enly because theﬂzgea was close to the edge of the
basin.
The high percentage of mudstone, laterally discontinuous beds of
iﬂw” - 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).
Yi!(o(\ é% the W:it(Hills‘in the Skinner Peaks quadrangle, the Colton
{

V' Formation ifjunderlain conformably by the Flagstaff Formatlon;r’ad

is

overlain conformably by the Green River Formation.

<:zia;£rox1mately 300 feet thicky
//

— B
— B

11
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Green River Formation

Sediments that were deposited in Lake Uinta from the Early

ov are row rocle
throughlyate Eocene formed the-strata of the Green River Formation.

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

setting
reflect the lake-margin&yk }&;aé§en of the quadrangle, and four

Faemadion
distinct lithofacies are recognizeds¢ from the base of the gﬁtt-upward
i Un Luad Yo
they are-tﬁ/‘mudstone, clastlc, and mudstone-micrite lithofacies of

Clark (1987 {gﬁa‘the ?éwny fa01es of Zeller (1949).

/"'""“M-».,.M st stabmsrs \\\

‘ﬂ P Jg%e best exposures~ef—strata of the mudstone, clastic, and
XV e

% 1

rrtion are 1n the

‘‘‘‘‘‘‘‘ - S % u'rq K g
cuestas of the West Hllls//whiie the best exposures of the ]

concicfeced

s \T??ZEIEE“Ere found in the vicinity of Skinner Peaks; +kf %”*“‘ﬁww

A\_*__w__ww,,,,_,,,,,f, e o P et s ,_,m,,_,‘,.e...mw-w“‘ o
| iho
Mudstone facies: Thé" #mdstonezitthefa01es is cempesed mostly of
(aoarlj consolrLefed - rhdurcte l
thinly bedded, grayish-yellow mudstone that is very dineccherent and

s&ﬁgggggggiy weathers to a slope. Thin, laterally discontinuous beds
of quartzite pebble conglomerate and sandy limestone also occur
locally throughout the unit. The unit is capped by a resistant bed of
stromatolitic limestone that contains brown and gray chert nodules;
%fhe'stromatolites eeeé;ias laterally-linked hemispheroids up to 2 feet
in diameter. |

\dho coande ) ns
Clastic facies: The clastic fa01es consists—ef conglomerate,

conglomeratic sandstone, mudstone, and sandstone. The conglomerate
w“ure
and conglomeratic sandstone is reddish-brown or grayish—yellowp/itzis
- with

( blmlctlc poorly-sorted pebbles and cobbles of artzite and
- ) qu
——
dkuﬁ( WS t Poor‘l indlarade d  and  lahl! diyes Atae e
V 2 ‘.\U‘( 7 7
an 12
6T

8¢

(G



[ . . .
| carbonate in a medium- to coarse-grained sandstone matrix. -Ehese

and—Iaterally discontinuous. Mudstones are reddish brown, thinly

—_—

laminated slope-formers. Sandstones are gray, calcite-cemented, and

composed of quartz and lithic fragments; compositionally, these
sandstones are sublitharenites, lithic arenites, and lithic wackes

i (Clark, 1987). Sandstone beds form low ledges that are laterally
¥IN ‘

J0”<0’(; discontinuous. Beds of oolitic limestone that have been replaced by
CL( CV‘L silica also occur locally throughout the clastic facies; ripple marks
ol

aott\] commonly are preserved on the tops of these oolitic beds.

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

and yellow 9£%gray micrite dominate thé

consequently, they weather to slope

-...,,,..._....,.......—--—--—“

(Clark 1987). The micrite beds are

7 form a resistant cap over
Ak
the easily-eroded mudstones,a These=mierite—beds are commonly platy
and fossiliferou§o fossils include plant fragments, gastropods, and

42
Clark (1987) noted pelecypods and ostracodéds as well.

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

(1987) for the same general area. This suggests the presence of a
\vfault in the section, but no evidence for a fault s seen in the

mearied  or o edeadaben ey be mey b rot
13 Sinee on eg,l?,g,_ cwp le oglp,
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field.

Jitho Thix tanct =

Tawny facies: Tawny Beds—consist—of green, red, and variegated

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

conglomeratic sandstone}/;nd limestone. The sandstone is wery

well~
coherenty it—is usually Femented with calcite, and composed of quartz

Qe -
, ‘o '
and minor amounts of lithic fragmentsj /Sandstone beds form ledges

that are several feet thick and laterally dlscontlnuouso numerous

{ J‘H\‘y
vertebrate fossils are eenteg;e& in sandstone beds near the top of the

Gnit
4 Channel-form beds of conglomerate and conglomeratic

sandstone atseo are very coherent.”/ Clasts are subrounded to rounded

pebbles of dark blue—gray carbona e (>75/), and tan and purple

g,
i
e

quartzite (<256Y' matrlx is sandstone 51m11ar to that described abovefw

Limestone is very dense and commonly f055111ferous, contalnlng éééﬁh

Lo '
(LaRocque, 1960). Stfata—ef—the Tawny fac1e3kmatch the descrlptlon of )

1w dergreted g bel . Prow

strata in Millen's (1982) alluvial facies, which represents an

: . . e o5
¢~ alluvial or delta plain enwvironment—ef depositien.

Complex stratigraphic relationships separate the Tawny Beds from
badjacent units. With the exception of Hunt (1950), all workers
‘(Vogel 1957; Millen, 1982; Norton, 1986) agree that the contact

[,dw
between the Tawny Beds and the underlying Green Rlver Formation 1is

~“conformable and gradational; this relatlonshlp was confirmed in this
study as well. Tawny Beds also unconformably overlie the Arapien
Shale sbuth of Little Salt Creek Canyon. They are, in turn, overlain

conﬁdfmably by strata of the/éoldens Ranch Formation.

/
/

I I! -2
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~ ou Wt 1
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Via
Move 4o before Nordh NON\ @g, ) !

Cre"aoeau:r m}& "Tér'l:mrq rcck.l"' ‘ ‘ P
T - == s 5 of Skinner Peaks/mﬂu¢&xfm;)
aroand unuseeal

The stratigraphy on Skinner Peaks is complex and abnermal, and,

)

/

thus, poorly understood. Approximately 550 feet of conglomerate,

conglomeratic sandstone, sandstone, sandy limestone, and oncolitic
here [ SenstiFed o5 Zeller (1a47) [n
limestone grade vertically into strata of the E%wny facies of pthe

Green River Formation. Voge1&(1957), and Witkind and others (1987)
} P S
mapped these strata as of the Tawny facies of the Green River
I Rl shdy, eriaction cocks around SWKinpr Pula
Formation. ,A’closer evaluation of these—units indicates that they
are beth '\J (,T\(la\ on r‘mf
more—accurately represent Late Cretaceousgﬁarly Tertiary strata‘éJ fret

suggested by Douglas A. Sprinkel of the Utah Geological Survey (UGS).
‘Evidence—to—support this interpretation-is-cited throughout-the-

in Ho Follo win, dext
following-seetion+ Unit numbers,(e.g., unit 4) correspond to the unit
earured SHRE "‘?’\:@
numbers found in the Skinner Peaks Séction 'in the Appendix.

Th U wecdured =
arsectlon of poorly sorted conglomerate and conglomeratic
3507 Cunits 3 ‘q“"‘l‘s’)

sandstone, whieh—is approximately 300 feet thick, lleéffﬁconformably

a e %e.d-dve\:l Tdatifed e AU
on the Arapien Shale., These conglomerates were de: i S B

North Horn Formatlon~—en&y—a~sﬂmmafymdescxlptlanmls,

Follow wWHK  porth o Fn pg- -3
and  elgminate f‘Qduf\dar\c&S

9 Ao N&mI‘.he—-e9agJ:eme-;=atemi.n_.i;he»i:oW’e"f’”Z”ﬁ'ﬁ‘"f@ﬁt‘*of—-«%he—~se-siamn_-(.unit_m4.)._i§\b

subanguTEr“rO“sﬁbrbunded~pebb}esT»cobblesf_andnbculdexs_oﬁwpurple angd—

/(Q’ G 0 tan—quartz4teT_and_aasmallnpercentage—of~dark~btue-qray—eafbena%e

‘K\\ &matriX’TE”ﬁborly-snrtedThmedlum;m;gmflne;graanedw%ihhwemsandstuﬁe.
\ &/\”h\ .
QVé %X Crast—-size;—and-quartzite/carbonate-clast-ratio-decreases—up-seetion.
k ¢

ﬁy“ The—color—ef-the—unit-also-changes--from-gray-to-red up-seetion. This
unit,—which represents an alluvial fan depo&it;—is—overliain by 55 feet



of—interbedded conglometateand-sandstone (Unit—5).
The—eenglomerate of unit 5 is gray, clast—supperted,
moderately-sorted;—and-bimictic. Clasts—are-subangular—teo—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
environments:
— North  Boca(?)

The eenglomerate sequence is overlain by approximately 100 feet

p———

4 \of limestone (unit 6) and oncolitic limestone (unit 8"@1gure 2 “The

¥ limestone -is-light=gray, massive, and-finely-crystallinesit-—forms a

‘)ﬂM ..
o edge. at-is 10 ee ic e—oncolitic. ne,-which-econtains-
ledge that- feet thick.—Th it l hich-econt
l %7%) ~oncolites up to~three inches in-diamet er, fermsmc&&ﬁﬁsmandmmSW&Gmfeéf
/' thick:™ . e
WU The—oneellt&ewiimestnne_iﬁmQXﬁnlainmhy 110 feet of interbedded
b (’“ C»
&N{X’ ‘Sandy limestone and sandstone (unit 9) and interbedded sandstone and
/[/JJC (e tetm <fe. ’u/ it pre e G pact o hae ﬁ‘_;,r.&f/ Lipesrorna
{ conglomerate (unit 10). -The-interbedded sandstone and -sandy- llmestone
\ or NortW  Rorn Phematan. ,
\ is—reddish-brown. —The-sandstone in-this-unit-is-calcareous—-and is

composed-of medium-grainéd quartz and minor amounts SFf Iithic

fragmentéf“ﬁtﬁforms“lbcal”léagéS“tﬁféuqhoutwthewslopemﬁgfming sandy

limestoene.

eonglomerate.. .The-sandstone-in-this-unit-is-also-ecalecareous-and-is.

composed dominantly—of-medium—grained;-well«sorted-quartz sand. Tt
also contains-algal-mat-pieces—and-oncolites~that may-have~ been—

-derived-partially-—-from—the-underlying-oncolitie—limestones—Phe~

conglomeraté is clast-sipported;—moderately-sorted,..and bimictic. It

e TN

a&Smc@mp@sed~of~apprﬁ¥fmatéT?“équa1 amounts of sSubrounded.-pebbles.of |

16



dark=blue=gray—carbonate and purpI@”ﬁnd“taanuaﬁtaitewmmApprmegtgly
20-pereent—of-therock is matrix-which-is-composed-of.quartz

~sandstones

,,,,,

the overlying Iéwny Beds. The cog;aéés between the lower units, appear

t Seombie it
y " 7 e en
)~W # to be conformable. ok whet doer focrr
¥\ He f < m-(er@rz"feL o
531 The sectlon is a fining-upward sequence that represents a
¢

kmf // transition through*the following environments: alluvial fan (unit 4),

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

-lfr()rul—u\ Le on =l @nviroavaiads
Jq Jﬂf (units 6-10). The lithology and gﬂ;;t%gfaﬁhy of thed“units deseribed
<M abeve are characteristic of the North Horn, Flagstaff, and Colton
>4

& Jaye g

\ /Formations. It is difficult,<howeveE; to assign eaeh unit to a

rial
specific formation, The conglomerates 3{ units 4 and 5 match the
chavrac 4:”"“@3’ tn Hhao e rom ) 0‘;}‘ alfe Yoy XX fe et 4o0 Hhin
regional—description of North Horn strata, The-limestonefaad‘””T””g
ard prrt oF

oneolitic—Iimestone of units 6#8 could be placed—in—either the North

Latrresdope
Horn Formation or the Flagstaff Fermatien. The sandy limestone,
C@M?"v‘ 24
sandstone, and conglomerate of units 9 and 10 could be -ptaeced in

L-irwertore_

either the Flagstaff Pormatien or Colton Formation; altheugh the lack
Jhe common (A the  Cofton "
of & distinctive red color and abundant mudstone,suggests that %hese

ur\a.\ ’O
_l%rata are mefem;ep@eEZﬁ%ative of the Flagstaff Limestone thamthey-

are of the Colton. Regardless of which formation each unit is

ar

1
?653;gned to, this section is far more representative of the regional
iiy}M sequence of Late Cretaceous-Early Tertiary strata than it is

representative of Tawny Beds.

(ondanye (/
Based on this interpretation of the stratigraphy, very -attenuated

g\ 17



sections of North Horn Formation and Flagstaff Formation are present
on Skinner Peaks. The North Horn Formation is 300-400 feet thick

depending on where the North Horn/Flagstaff contact is/@rayg}%9i§i§ Lear

< 'PYDM: Vlwmm&,f‘m&l je ctin A
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

2}@67//logical explanation for the drastic thickness variations that-occcur

w&” over such a short distance is that welts of Arapien Shale formed local
N skt
J;NE; topographic highs in the basin during Late Cretaceousfyiddle Tertiary
P ¢ '/, b
(Jg time. This conclusion is supported by the presence of an unconformity

between the Arapien Shale and Late Cretaceodg%ﬁﬁgly Tertiary strata
and the presence of the oncolitic limestonex 8§2§1§$§2, which are
concretions of algae and sediment, form in allow water, near-shore
lacustrine environments. Weiss (1969) has/shown that oncolites within
BETTER LOGC
the North Horn and Flagstaff Formations occur preferentially along
what were actively-rising tectonic ridges.
Because the units described above were identified only
OF tentatively, the strata of this section were mapped as

Cretaceous-Tertiary undivided.

. — - —~ Goldens Ranch Formation

NWA e The onset of wide-spread volcanism in Utah occurred during the

kwiwl Early Oligocene. This volcanism produced deposits, such as the
gﬁi%g volcaniclastic Goldens Ranch Formation, which occurs throughout
gﬁfﬁ o approximately one-third of the area of the Skinner Peaks quadrangle.
<f§fﬁ@wh In the western half of the quadrangle, the formation can be traced
it;fgx ' southward from the Chicken Creek Reservoir through the South Hills and

X
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into the outcrops that flank the eastern side of the Sevier Bridge

Reservoir. In the eastern half of the quadrangle, it occurs south of
Chriss Canyon, and forms a "moat" that surrounds Skinner Peaks.
Potassium-argon dates ranging from 38.5-29.9 m.y (Evernden and James,
1964; Witkind and Marvin, 1989) were obtained from samples collected
from various units within the Chicken Creek Tuff Member. These dates
confirm the Oligocene age of the formation.
fn the Skinner Peaks quadrangle, the Goldens Ranch Formation is
(1 u\_rm,‘,l-\ 5 ; ollest .ﬁ; youn) *,ff’/

separated into five distinct, mappable units ;
rr\a& f( ,,LQ.,

f;(ﬁhlts‘;’through iz’correspond to the,chlcken Creek,Tuff Mémber of

5 nformal
Meibos (1983), and unit ¥ is the Hall Canyon)g6nglomerateéor its

of wha 2

equivalent. Po oo Rave & mecrured Seetion?
(i FAOre conrTen i
, ! be nton Eie- Skwh_ Sandstons  and 'FO‘“”"Q & ”F“/“{)L e
Unit Z: Unit ;’1s an—epiclastie conglomeratic sandstone (figure 3) 4~
dhet 7 wdoct-
The—thicknmess of this—unit—is-variable;—ranging—from 100 to

ex(; d wnit |
approximately 500 feet thick. The contact between 3£ and the

underlying E&&&R€ Green River Formation is gradational.

exposed;—as— in—the NE-1/4—ofsectien—27;—P—16-S+5R+1Wr
Unit }’forms slopes, ledges, and cliffs, and is either blue,/ gray
or green 1in color. /t contains a variety of sedimentary structures,
including laminae, t ougﬂ\and tabular cross-bedding, channels
pebble/cobble lenses, scourrand—fill structures, and no ly and
/MM’///,,/
e T
i , ¥nit ¥ is
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—— T Ton  bentordin shalos
fﬁHﬁrT2wmg/4%fm;ng;a—coarsen\_g:ﬂg_;niguuﬁﬂnﬂxh—
. A -,_\

Cﬁ\ ﬁ/f}he upper three quarters of}ﬁhlt/Z are composed of sandstone and

W&/ conglomeratlc sandstone.,/The sandstone—aad-mat;&x—oﬁ-the_

1xﬂﬁfhamaﬁa%ee~sandstone—&s_mos$>commonly a poorly-sorted lithic or
gl FhX Vary
arkosic saaés%oae; -Grains are subangular, and xa in size from

0.5-10 mm, with an average of 1 mm. The cement is typically
calcareous, and the rock is friable to moderately coherent.
ds Clasts in the conglomeratic sandstone are angular to subrounded,
NK and poorly sorted, ranging in size from 1.5-7.0 cm, with an average
size of 5 cm. Approximately 90 percent of these clasts are volcanic
in origin and were probably derived from ash and lava flows of the
gﬂfd,East Tintic District. The other 10 percent are quartzite clasts that
¢ ¥ were derived from the Precambrian Mutual Formation and the Cambrian
efdxﬁp Tintic Quartzite, or from pre-existing conglomerates.

/{eoﬂuk-[:\*- / afe ;»»Jnrpfr’!‘ff& ay ‘&/r& C/&f"’r’ 74

Fhe— nee—eof Unit ;’represents a shallow

+
e ql lacustrine/marginal lacustrine/fluvial environment ef-depositien-that

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

ot on e Lference. livd™ gusidt K );\n": ol l"gl
- Lot y 0{\)[‘3
BALANCE X e s . : .
. Unit : Unit is a crystal vitric tuff that is 40-70 feet thick.
OF \
TREAT MENVT 2 2

The contact between Unit Z and Hmit XTI is concordant and sharp. This
tuff is/slightly welded, pink (weathered and fresh), and usually forms
4u5wslo§es. It is composed of 30-35 percent crystals and 65-70 percent
éﬁxkﬁia glassy ;ig;ix. The crystals are euhedral and average 1 mm in size.

Approximately 60 percent of these crystals are biotite, (j)percent are

7/4 by meder, (.

bipyramidal quartz, and sanidine occurs in trace amounts. The matrix

is composed of pumice fragments (25%-30%), which range in size from

{

;MO‘WJ ne b+ o ‘\’Nr"‘-io
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o.sféo mm, and ash (70%-75%). Bubble wall shards are visible in thin

. Shoarks ?
section. had

; o #td or gf=)
Unit IZI: Unit I is coarse-grained epiclastic sandstone that is
ek
y This—unit is red or gray in cotlor, forms resistant
Vkrmd
ledges and cliffs;—and displa}s cross-bedding and channels. It is
./~"'~ ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ me—— e

v,V

percent 11th1c fragments, 15 percent sanidiney and traces of hematlte

50-90 feet thick

compesed—of approximately 60 percent bipyramidal quartz crystals,¥5-15

e

JUDTRS——— st A [ — e AT _—

o

QThe llthlc fragments are subrounded ‘and range in size from 2-15 mm. j
L Sre. A4 ST

/ The quartz crystals, hematlte@anldlne are subhedral to euhedra

@d average 2 mm in size;j This unit is cemented by both silica and

calcite, and is moderately to very coherent.

Unit ;/I and Unﬂ.-t——I?I{ are separated by an er051o;16al contact. The
nature of the contact aéld the presence of clasts of Anit IZ within
)Jnlt ;ZI suggest that }Jnlt }'j].’i was derived at least in part from the

ﬂi}“\'

rv:\r!
top of }fnlt M Unit G@?presents a period of volcanic quplescence
JAQ- ,Mﬂ (&) (&,
tha—t—occﬁ-r-red between the—eruptive-episodes—that deposited anlt I¥ and

Unit yV coon
C/\aﬂﬂ 5 L\'\m 70 5 Jujf\"’f‘"
gy

(7‘ redbrre or e

d N
Unit El/: Unit I)é is an orange- or tan«“cdkeréd vitris:\ljithic tuff that
is approximately 70-100 feet thick. The contact between —i—%—a—n&-ﬂnitf
<A .
IIT is sharp and concordant. This tuff is rless welded t the base

""‘w.

where it weathers to form slopes; the upper/é;t of the unit is better

P

(\welded and it weathers to form vertlc/al cliffs that commonly are
N__,,_/ ettt
AN

A 1y

cavernous. (onsoh

\ i . containg .
- W&f Unit I¥ is—composed of 75 percent matrix, percent
X ¥
{\D jl‘usy m«JLﬁ'«/Q
Wi HICRA and Maruin n\ﬁu\‘ 21
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5]4\):7 reedders <X
lithic fragments, and 5 percent crystals. The matrix is composed &f

5@) percent ash and 56%Zercent pumice that ranges in size from 1-10 cm

Ffo et W o
and is commonly flattened in the bedding plane. The pumice £eé;s—&

fne€ e ey

meoagéeﬂﬁmgrupward segpenee -withimtire—tuff. -The lithic fragments are

subangular to round, range in size from 0.5-2 cm and are composed
Vnot rukf rise
of volcanic rocks and quartzite. Biotite, bipyramidal quartz, and a

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

crystals are euhedral, and range in size from 0.5-2 mm.
Look of Wit kl-d Marvin

2 c A e Ale o
g So wie e e / ‘%\*\J({:”jga:\'d; . J
Unit ¥: Unit ¥ is the Hall Canyon Conglomerate or its equivalent. It

o & ard sae A ot Y len,

is an epiclastic sandstonefconglomeratic sandstcne, of unknown

thickness. In the Skinner Peaks quadrangle, the base of the unit is

exposed in only one place, the top is not exposed at all[ due to

erosio@, and the section is further complicated by faulting. Clark
ed

(1987) reportg that the thickness of the Hall Canyon Conglomerate

varies from 0-400 feet in the Juab quadrangle. The contact between

Hq ard§ A
Unit vV—and-Unit—IV is erosional and sharp. S dﬁ;}*-?“”
ﬁ M The basal part of ﬂhlt,V'ls an eplclastlc sandstone that'ls very-~
N e
similar tofUnlt L}I' however, 1t 1s thin~ (rarely greater than 10 feet
' bee 4 S”
thick), and contalns _sand= 51zed grains of ¥nit V. The rest of,Unlt/V'
B } |
is/xgry'31m11ar to,ﬁhlt X in terms of texture and composition. The
’ j 1 | 5
principal difference between Wnits Z and ¥ is the presence of angular
* y . e 5 S 9 ,
clasts of/ﬂﬁit ¥ within Phit ¥, Mnit ¥ also contalqs more sandstone
< | Whick !

and less conglomeratic sandstone thanlnﬁit,lﬂ The,sandstone is
relatively homogeneous in terms of grain-size and composition (medium-

to coarse-grained lithic sandstone); it contains very large-scale,

22
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tabular cross-bedding. The sedimentary structures, thickness, and
overall stratifraphy of this) unit suggest tHEa€ it is an alluvial fan
29
ced

°F @ fantdelt deposit ™
' ( b abh -
v W;‘j“@i& fdrgténbdn\w\ .

L Jusrifices e n
: ettt n
s Igneous _ZIntrusions & dnce Gsof s
‘ ‘ -~ and feds rmostly Pl
Two small intrusions of hornblende monzonite porphyry occur imples
e poriract porbon of s Juact €~ r3ds c!:or)-‘%:fb'_o

in the Arapien Shaleﬂ( Ore—is—leecated—imthe NW 1/4, NE 1/4_ef section
Noivéﬁ,/as, T. 15 S., R. 1 W., and the—other is lecated—in—the SW 1/4, SE 1/4
_of section 25, T. 15 S., R. 1 W.). These intrusions are—net—ery
resistant, and they weather to a grus-like talus that is black or

dark-gray due to the abundance of hornblende. These and other

Rre<.” Cons .:J»U_\ A

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

Hunt (1950) , and Vogelp (1957) ... wHet  MoyT Joha By mi

i croscopi oxami nrem @
From ﬁ‘wo thin sectionsj of the—intrusiens—were examined..under—a-
7 = Lo
(\8* petrographic microseepe. Approximately 65 percent of the rock is
W holx

composed of phenocrysts, apd the other 35 percent is a light-colored,
aphanitic groundmass .of highly. altered plagioclase and orthoclase. ......

Approximately 75 percent of the phenocryigg a7x;e hornblende; feldspar
(2S5 2

N
and magnetite make up the remaininercent. The hornblende S

Ale. ]
phenocrysts eeeur.as- euhedral to subhedral laths that range—£rom @@1

lo
to 2.5 cm J.n.,l-ex:%-*eh Most feldspar phenocrysts are blyocky, subhedral
Aogs. 1 _ Sige !
b ff to euhedral, high‘ly altered plagioclase crystals.

\,’%ﬁese intrusions are post-Jurassic in age based on the

e =
S — e ), -

eolosra il 2
cz:csé?—@é@!%g relationships in the Skinner Peaks quadrangle. Witkind

it b
sho
and others (1987) eite an Oligocene(?) to Upper Eocene age for similar

intrugions in the vicinitys;—-hewever,—therelationship-of these
o ook b Ec ) i 7
oS ?(la.ﬁe ahn M3, Yhesis

¢ ¥
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NEED TO WKNOwW WHAT b aa)-r ch} \Yt’f ( &Ww’\ é’«
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A variety of alluv1al, colluvial, and lacustrine deposits blanket
e@“\extensive areas of the Skinner Peaks quadrangle. These sediments
@vp é?énge in age from Late Tertiary to Recent. They were deposited in
9‘(\ P,,b
v : response to tectonic and climatic events such as the development of
T
the Gunnison Plateau and West Gunnison Monocline, the onset and
Aimecte contrally )
continuation of Basin and Range faulting, and the,advance and retreat

of Lake Bonneville.

Volew we don
hase
et & o ) L« Lo NNTL
O %%EF- “i»£i~? ©lder Alluvial Fans -and—Pediment—-Alluvium are. Fince
S hot
. . nFrocfuct,
Q;V Sediment that—was eroded from the Gunnison Plateau " o7
@LW : oALs pori et
u\a Gunnison Monocline was to the west in a
('” :,fé

of the West Gunnison Monocline in-an -area—that—extends from Broad

M 5
Canyon to the southern end of the quadrangle.’)masr@aterial that forms
these deposits is semiconsolidated, massive to poorly-stratified,

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

rares SAT—
aﬁ&o yellow1sh-gray in colorf‘ It’ls composed predominantly of sandstone,

s imestone, and conglomerate derived from the Green River Formation and

includes clasts of pebbly sandstone from the Crazy Hollow Formation
Lluen '+ hped of Hiy batoce
and volcanic clasts derived from the Goldens Ranch Formation.
Théqremnants of the 0ld alluvial fans overlie the Goldens Ranch

Formation, Green River Formation and Arapien Shale at various
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elevations and reflect deposition over irregular paleotopography.
This paleotopography may have been due in paré/tb episodic Basin and

Range faulting which began in the Miocenejshortly aftler development of

-&ger alluvial fans
It is possible that

the plateau and monocline. The thickness of these
/ ik Qf'é"»-»j? e e G
varies from a few feet to 300 feet (Vogel, 1957).

these drastic thickness variations also reflect
irregular paleotopography, with the thieke

) uncler rdsod
paleo=lows—and—thethinner-depesits—representing—pate i .

Older Pedinavt ftluviam
L //7 Pediment alluvium, which caps the Goldens Ranch Formation in the
) intergre J-LJ(
Q{l&South Hills, réflects an old erosional rface that developed during

eposition over

M
and after uplift of the South Hills area. The pediment alluvium,
)@( {/o-fr oF O(If,lfruv.e,f
v which is 0-20 feet thick, 1s~ve%y-51mllar in texture and composition
0

4
N@” af to tgg ma;srla% that forms the old alluv1al fans to the east. The
N =15y vt « (n\
9 Or‘ A Feater
2%*\» h P’ost noticeable difference is/the infreased abundance of volcanic

&OQ} o~ D,/ . ,_,.#NM.&/
/JP5//’ clasts' and the local occurrence of red, semi- to moderately—'

heo
P "L"f N w .
NM'Ang% consolidated, pebbly sandstone and sandy limestone. The red, pebbly

\d \e ‘

’} QCIQ“sandstone and sandy limestone which occur locally as pods between the
Q) ~ 7 wheat doertnis
(o Goldens Ranch Formation and the poorly consolidated(EEBE/ edlment’gjg?
N( LVAU‘{, 53& deo;‘ele.«.x A 7“\3

alluvium may represent local ponds that formed on the erosional
surface (Oviatt, personal communication, 1989). Like the old
alluvial fans, the pediment alluvium occurs at relatively high
elevations, reflecting the/uplift-and dissection that occurred after

e hiodory
deposition. §°7 >

"
<T/ The distribution of the pediment alluvium and the alluvial fans
reflects Lustig's (1969) prediction that areas with larger highlands

w53 favor alluvial fan development, and areas with lower highlands favor

P’
4((Q\ X (/
) e 25
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[ped iment development.

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

e un , probat]
A " ok rot known7£6¥ certain. They are,no older than Early Miocene because
fn P s e redied  medet tp create Shom only a,{,‘,‘,e‘,.
\ they—formed—after—the developme;ﬁe— of-—-t»h&*pl«a»tea»u——a«nd-ﬁ the onset of
(C\ ()f‘-w drnce~ fir Jorrmed a,“,tr ) L
Basin and Range faultlng They areb,‘rzo younger than /Ffarllest e
Prbedy P
g‘}j"& e Pleistocene because Lake Bonneville sediments locally(surround)the
loc an ot evidi
yo':)iiiw* bases of hills that these old a—l—l—uv—i—a—i deposits cap. -f/"“?‘cgé‘r gcp\c
63\,-0. R \ocat (;0{.*( &L . or Qafo e e
/Ws It A" setitary alluvial fan (mapped—as QafZin—this—study) -
/ Mr_pkww*‘ dent Kny

w\‘*' corresponding to Qaf; of Clark (1987) was mapped in the MW corner of

the quadrangle. This fan is very dissected, faulted, and higher in
( ) _ not on Mﬁf,’

elevation than a younger fan which surrounds it. It is composed of
light-brown, poorly-sorted, clay- to boulder-size material that is
subangular to subrounded. The poorly-sorted nature of the deposit,

plus its prox1m1ty to the mouth of a deeply incised canyon that cuts

P >3

e s e S—

A ;’“ :/;.hrough th‘em Flagstaff “Formatl&q,‘ 'rsxg’;ﬁ;ee that this fan is a debris

‘&,\acﬁ;& flow Claark 41987) suggested. Clark (1987) estimates that the fan
b\”é is at least 50 feet thick. Based on its relatively high elevation and

Q(& & on the very dissected and faulted nature of the fan, it formed either?’

[ v
in the /Latest Tertiary or }'g,érliest Quaternary.

el cess
) QUATERNARY uconsoh) ded= CWOJ‘&-T
/ : . YU.L(L .'(\*ra m A,( " (grfblof’)lﬂ
- T older Ceateseing Alluvial Fans — > ¥ 2" UL
[ S VN
Areas covered by old alluvial fans and~—~pee11:ment~~allw1—&m \‘yere
\\QS l’\
\L differentially uplifted by Basin and Range faulting and @ eroded,
O
o leaving ©ea¥% remnants of these _old alluvial deposits capplng the hills
RES
S %1 along the flank of the monocline and in the South Hills. The material
3
<
§% 58
X8 26
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that was eroded from these uplifted areas was deposited as a series of
coalescing alluvial fans that fill present-day Juab Valley. Material
that was derived from the South and West Hills was shed primarily to
the east, although some was deposited in the low spots to the west of
the South Hills. Material derived from the Gunnison Plateau was shed
into Juab Valley to the west. As Clark (1987) noted, the fans from
the Gunnison Plateau are significantly larger than those emanating
from the West and South Hills; consequently, the convergence line of
the two fan systems lies west of the center of Juab Valley.

DW*(ka’%> €oxtescing fan alluvium is reddish-brown to yellowish-gray,

2%
unconsolidated, poorly-sorted, and massive to crudely beddedj local

rtdum,QM'\l' wah fdt orr1ta (e clluvi. }4;\)
channels suggest_a_flunlal—eav%feﬂmeﬁ%«e%—depes&%ieﬁ. Material is

!
clay- to boulder-size, although sand- and pebble-size material is most
common; grain size decreases in a down-fan direction. Quartzite,

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

Cey Ynad map and Cross-ix chwn
______ ~.pebble~ and cobble-size clasts. / Data from a ,gravity gZobackL
6 B berin B T
<Qd‘ ’1983Y across northern Juab Valley Andicates that l
X
4ﬂigf“ —are approximately 3,900 feet thick, in—that-pertion of the-valley.
Q‘ N&i Beceuge Yl Lacomss
o) 3¢ Sinee Juab valley shallows to the south, the equivalent deposits in
50 o€ (o wedcan o
giﬂfd the Skinner Peaks lrea to—the—seuth are probably thinner, than-these—+to
theTrorthr.
> | g
The youngest sediment contained in the coalescing fans was
"
O

deposited on the fan surfaces during recent time; the oldest sediment
0 £ : J~

&b} contained in these fans was probably deposited in the Xate Tertiary,
'&AUX although there is no observable evidence to confirm this. Lake

Bonneville sediments overlap coalescing fan deposits in the southwest

27



[eN

[§
e
0} o'

corner of the quadrangle, indicating that the deposits must be at
(oo ¥ Coanitl)
least as old as/Earliest Pleistocene.

-

e > Lake Bonneville~$edimen%g

During the high stand of Lake Bonneville, -which—eeecurred- néﬁzéivdm

— E— hed re €,
approximately 16,000217 OOQ)years agdg,” water from the lake spilled

through Leamington Canyon, drowning the Sevier River and forming a

ommunication, 1989) that

Re
extended almost as far south as Redmgnd (Currey, 1982). The eastern
——

ater estuary (Oviatt, personal

vﬁjwpp shore QEJEEEEJEEfﬁEry cut across the southwestern corner of the
an —

s V1 o

e

AR (Skinner Peaks quadrangle Sediments deposited in the estuary are
S o het?
exposed in the low, gently-sloping, dissected,<£é§E§E§§§§>patches in
the ngg;;;} and in wave-cut cliffs along the Sevier Bridge v;;Z¥
- et (& wpdo 67§
- Reservoir. These sediments occur up—to—an elevation pép5,090 feet,” .4
o SIS Ida
O“Vﬁi whieh—was the overflow elevation of the lakeduring—the Bonneville reved

T
ef S%aéé~(€urrey, 1982), A change in vegetation pattern that is best

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

presumed, based on this elevation, that this change in vegetation
orr Gle.
marks the shoreline of Lake Bonneville. It a2%&¢ is g;esumed, on the

asis of elevation, that water from Lake Bonneville spilled through
\*—-_

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

deposits or shoreline features to substantiate this, bﬁé';t is

(”ﬂﬂ‘

e possible that Lake Bonneville sediments and shoreline features were—

ore  obguged , covered ?

there—onee—but have been-obliterat

/- present-day Chicken
Creek Reservoir.

Although exposures are poor except along the Sevier Bridge
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Reservoir, the sediments are fairly distinctive (especially on aerial
hs
90

photog) and can be distinguished from the surrounding alluvium without

\ﬁgfmuchhdiﬁﬁicu;ty. Poor exposures obscure the nature of the contact
‘)‘;f/

o @ between the Lake Bonneville sediments and the surrounding alluvium,
‘g W courhly centtee rf&éul ar sehon)
4%f%ﬂ but at one location (section 30, T. 16 S., R. 1 W.), the lake

&

(nJ
e sediments clearly overlap the Quaternar{ rtlary pediment alluvium.

Elsewhéfe (e.g., on the Washboard), the Bonnev1lle sediments are
slightly higher than the adjacent alluvium which suggesta@?eposition

or ollaviam adder

o>
W%“ﬁfof the Lake Bonneville sediments on top of the ad]acent*alluv1uqu

bl

o g . This observation is consistent with the relationships observed by e°"““%g
O‘\\a O.(‘

ﬁéﬁ%w Mattox (1986) 1n the Hells Kitchen Canyon SE quadrangle, 10 miles
(o ('l““/ ¥4 [.L 2
wr\&r* \a/ AT{ peadk MMox

< y§'southeast of the present study area. 5 stdemnd agolice o 0 d Fans not Dl
(9‘{\» S&'

B\ The Bonneville sediments are light brown, unconsolidated, cocarse-

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-sedlment deformatlon—structures and rlpple
ey B P

—

R
iﬁ?a cross-lamination are common near the base of the exposed section.

Lﬁéﬂs These characteristics, combined with the lack of foreset and bottomset
beds, fit Oviatt's (1984) description of ggggrflow fan deposits, which
are 513}Iér to deltaic deposits. - g Jﬁf&g}al

e eo(10gr) st (e oy, @I Free e @ir g A
Tk o st Sealdn.

< e Younger Ebéiéé%iﬁg Alluvial Fang
] d . . .
A series of younger coalescing alluvial fans rests on top of
older ecalescing alluvial fans north of Little Salt Creek Canyon. The

younger fans are very similar to their older counferparts; however,

NS 4}@
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they are considerably smaller in size, -and—they slope more steeply

and L ;
toward the valley, The—eompositionof—these—youngerfans—is—also

In coNRO +ion In 7ow,w <£"~J
different- from their older counterpartse, most of the material,is

angular, pebble-size fragments of limestone that—were derived from the
. 4o

Arapien Shale. These deposits are only 50100 feet thick.

Younger alluvial fans, such as those that are found north of
00 ® la
tgq‘ Little Salt Creek Canyon, form 1n response to climatic or tectonic

)
> changes that lowerfbase level (Pazzaglia and Wells, 1989; Bull, 1990).
N e\
N& ° In the Skinner Peaks area, base level could have been lowered by the

m‘Q’ . . . normal .
retreat of Lake Bonneville, eontinued Basin and Range faulting, or a

combination of both of these events.
ceotercded So
1 The wery tocal occurrence of the younger alluvial fans suggests
i
that they formed in response to renewed uplift along a fault segment
reker “ﬂan ks whld,
and—neot in response to the regional lowering of base level)that would

Icur itk —e
iﬁﬁﬁ&—fé&ﬁ%%ed—ffem the retreat of Lake Bonnev1l%e;j This hypothesis is

R T Wolocerss

e supported by the presence)of Recent fault scarps that cut the older

"°

<D 2feoaieseing—alluvial fans; however, the older coalescing alluvial fans

eon
(‘.ﬂ

in Juab Valley and the Lake Bonneville sediments are incised by

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

\ lowerlng of base 1evel / Perhaps the deep gullies are an expression of

S
45? \p Bonnev1lle, and the younger alluvial fans reflect Recent Basin and
¢°“
’%} erange activity on a local fault segment. Assuming that these younger

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

\:#¥) alluvial fans are related to the Basin and Range faulting that
Q(O
produced the fault scarps, the age of these fans is %ete Pleistocene

¥

to Recent.

30



S

i by gty
Colluvium, Alluvium, and Landslide Deposits

The youngest sediments in the quadrangle are colluvium, alluvium,

and landslide deposits which are all Recent in age./ The colluvium

e T sounls TleCFelns

forms steeply-sloping, cone-shaped deposits along the base of the
slopes from which it was derived. It is unconsolidated, very angular,
very poorly-sorted, clay- to boulder-size material. The color and
composition of these deposits reflect the formation or formations from
which they were derived. These deposits are 0-15 feet thick.

The alluvium occurs along most drainages; at higher elevations,

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

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

alluvium reflect the local bedrock from which it was derived. In most
cases, it is unconsolidated, gray or brown in color and massive to
poorly stratified. Alluvial material is clay- to cobble-size,
subangular to subrounded, and poorly- to well-sorted. These deposits

are generally less than 30 feet thick.
7 Y collevicin s rmpass - movemsd™

Two landslides are-the—only mass-movement—depesits that were
observed in the Skinner Peaks quadrangle( one—of—the-landslides

occurred—on—the north sid?Aof Chriss Canyon -in—the SE 1/4 ef-section
an

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 WJ. Both of these landslides
occurred in -strata—of the Green River Formation and consequently are

composed of very angular, poorly-sorted blocks of carbonate and
? implies consol! deted

<
sandstone in a matrix of mudstone. The Chriss Canyon landslide
Y l,\;L{d /Wﬂ'*lf\ or V‘f/f\"&l mmonrthk .7
occurred in 1984 (Weiss, personal communication, 1989) after a period

[eoks
of heavy rain. ?fégﬁﬁﬁb%% the Skinner Peaks landslide,.wherelr i as
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and ‘Pﬁsz‘»ma&la/
fresh as the Chriss Canyon landslide, also,occurred in 1984.

STRUCTURE
The structura} geology of ;nggginner Peaks quadrangle is the

a&,v. ol area 4 -J’LLJ'L red < ?
result of Sevier thrusting, formation ;}\She Colorado Plateau’ 'Basin

NOrmed ?Urodfo _mote dhan tocal t(@uvu\ffo,\ ﬂ"}(‘uz]
and Range faulting, and diapirism of the Arapien Shale. The
Al S s%;uctures—tha%~were“produe EEE! ' i ¥

4

Tow . ]

0bY sﬁhgrlmpesemrwnrﬂﬂme—s@rue%umfﬁk4ﬂmat“fﬁfmed”duriﬂq“tHE“preVTous
S erirv\?ond contraction , ectenslon and dfq_(_))'r‘.’gm hf.r

—tectonicevent. ThisAresulted in complex and confusing geologic

relationships.
Thiv term s wgedd ia .
7 rwcr %‘D\OJ‘T Voher<tufe.

age- Fawlhay (¢ ondtactipe
Sevier Thrusting S D)

"nni
Wﬁgg®~* The Sevier Orogeny,-which'beg%ﬁdin the Late Jurassic and

o
: g+ — . = " . T
ﬂﬁfcﬂp contlnuééilnto the Paleocene (Armstrong, 1968), was- the first tectonic
9 e wzedd  TA . Tle Ofaatr\a‘
event thaﬁLaﬁﬁectad—the Skinner Peaks quadrangle. It was

characterizedﬁby eastward-directed thrusting which placed Precambrian,
o ley
upper Paleozoic, and lower Mesozoic stratqgéﬁgiys%rata—as young as
™

Middle Jurassic. Middle Jurassic marine shales such as the Arapieh
are structurally incompetent and consequently acted as glide planes

§r
for the thrusting that built the Sevier Highland.

subshtunte [evidtnce swomv 40 be &cecpren- rg/ldnl WK“:—[« comlet W 6:‘1&’
There is very 1itt1ebsurface vidence of Sevier Eprusting in the o

Chnf n‘ﬁ‘ﬂ

el

Skinner Peaks quadranglege ; substantial subsurface evidence

ql

SU— /
(Standlee, 1982; Lawton, 1985; Clark, 1987) indica%ﬁ% that some

surface features can be attéibuted to the event. /éata collected from

drill-holes in and éZ;;ég;; to the study area rgéeal several

/
stratigraphic repetitions. These repetitions indicate thrust faults

face
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that formed duriggmggxig;m;hggsging>Lstgpq;ee, 1982; Lawton, 1985).

/ R e SR —
<M‘ﬂ Drastic variations of the thickness of the Arapien Shale and adjacent

A ————

% 3 : + S Pir T
A e o Lok Cant ey b dua 40 foPirirm
ﬁfjﬁéfvﬁudunits are also attributed to thrustiné. Necd %o ‘deldress Shis
with QY
(e
& - The only surface evidence that can be attributed directly to
’.3 e & Jome 75 due*o Ko felgm .
xsi/ Sevier thrusting is the highly contorted strata of the Arapien Shale.
v et
o@if;b It is possible, however, that the unconformity that occurs between the
aﬁ'\.\x\j/ TS 1§ not o wncondaemA W P\'rug:\mﬁ;Q.
ogé%ﬁﬁa Arapien Shale and strata of the North Horn, Green River, and Goldens
ot B
wowo“Ranch Formations may be related to the Sevier orogenic event.
A~ QW c%”r <. R
0 — 2\ . . . . (//'Mm, . )
M?Cm>@ﬁmdm/”fi_;eeent~study:hy Sims and Morris (1989) indiecates that thrusting
‘5;5" O”%AA:> - - ffdul\:ﬂ.&/d_
' of a competent unit over an incompetent unit {e.g., the Sevier
fold=and=thrust-—belt) will cause the incompetent unit to shorten and
w #h
S thicken close to the hinterland, _and uplift -will-eeeur over the
* .
jﬁg&“?q thickened region. As a result, the/incompetent unit should be highly
5 . . pamt WNING? 5o would M cnotha - ?
o deformed, as is the Arapien Shale./ Another possible result of this
process is the formation of topographic highs in the area of
whd™ Thir Hype of rekrtne Shewtdl §o availed
thickening. Standlee (1985, personal communication to S. Mattox)
suggested that thrusting and folding indirectly may have caused the
canlt ohserve piled Wy
local fhdianola highs observed’ by Weiss (1969) and Mattox (1986) .
nﬁ}ﬂ Yt is also possible that the paleo-highs are the result of
<\'
(0° q1

Differential loading or
peFr ol buA-

tectonic activity is often necessary to initiate diapirism (Esqu Q?f:“
H \ ?N.LIJ‘ ?.‘f/\': .
1985; Jackson and Talbot, 1986); the influx of coarse—graineéaclégtic

diapiric movement of the Arapien Shale.

material from the highland to the west and the eastward directed
thrusting that was occurring at this time would have provided both of

these mechanisms. The presence of a thick section of oncolitic
wh? g A

limestone on Skinner Peaks supqutg the theory that this/;rea was

-

How Can o Vaerdonn fu@ar«f— wplifs .
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actively rising during deposition.

Regardless of which explanation is correct, it is certainly
LA fecvonadly ——————p Thir M?,{‘_g}l&r%nr&e a5 ‘ectore e han i
reasonable to conclude that the unconformity that occurs between the
SLEABULIRDLS

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

Ranch Formations is related to Sevier thrusting.

2
')' H ;SJ’O ra . ﬂff! MI\JL/'O e ,,,' A
. . . Ve
lé;——j7 Formatlodfaf the Gunnison Plateau TAben AT on
Wrctire_; iF e

e le\,\’)oi_S’ ot

In the Skinner Peaks quadrangle, the Colorado Plateau Province is

rﬁ ?ﬂﬂﬂrepresented by the Gunnison Plateau which terminates as the West
(nf,M& 4

"'\ . Gunnison ybnocline inside the east edge of the quadrangle. The West
oX

l,U ‘}I:Q/ c/‘(b\\}—c“l .
;hfg,égGunnison‘ﬁ%nocline is approximately 18 miles long, and it extends from
z’bf; Cb"‘"\
wﬁkkﬂs Fayette Wash in the Hells Kitchen Canyon SE quadrangle to Buck Canyon,
i
r—’f ——
WHJ1Y north of Little Salt Creek Canyon (Mattox, 1986). iiﬁﬁ\“““““;5~7w m
‘Hr',.'ofﬂ' pert > aoes he e dly 5oy ths in Skinme @y, Jueot
fﬁgi'Mﬂkf f% the Skinner Peaks quadrangle, the West Gunnisonigbnocline 1wt
< +A !
~ . : ; . lee/r
//' consists of Green River Formation and Goldens Ranch Formation straé; A

Mr*ku/-e_r‘” ?
HJ’//:which dip 25 to 30 degrees to the west or southwest. Dips of 55

L )
e < pie” . . .
‘J:/SHMA degrees and greater were observed in Green River strata on Skinner
ka\ (21
@“kob%ufﬁeaks, but these values are anomalously high and may reflect diapiric
”,
<o

Arrr modification by the underlying Afapien Shale. 1p~%6$x%qj
A thick section of Arapien Shale cores the monocline and ggtends
eastward under the synclinal strﬁcture of the plateau. In general,
the Arapien is highly deformed, and attitudes are quite variable.
Attitudes measured in a relatively undeformed section below the
Arapien-Green River unconformity south of Little Salt Creek Canyon dip

{o M(Q( ""
consistently 40 to 45 degrees SE; these attitudes are consistent with
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those observed by Zeller (1949) in Arapien strata east of the Skinner

Peaks quadrangle.

winy
g X5 o
CJ w“‘ ﬁmﬁased on the interpretations of Standlee (1982) and Lawton
\e 7})\\ WS
%
§}n*va (1985), the Arapien core of the monocline represents a ramp structure

; it is likely that the variable

g)y”{/ that formed durlng Sev1er thrusti

6£¢2M\ thrusting event, as well as later modification by tectonically
F«}" W v
wﬁﬂé e gactivated diapirism. = —
@ ol
2 b The West Gunnison Monocline/and the Gunnison Plateau formed

@ﬁaﬂaﬁO\ i 0.

during Late Oligocene orlﬁarly iocene time. The timing of this event
\\ is constrained by the Oligocene Goldens Ranch Formation, which
Eep;esenéé the youngest strata on the monocline. The conformable
contact between the Green River Formation and overlying Goldens Ranch
Formation indicates E?at monoclinal warping had not begun prior to
deposition of tﬁétgﬁiaens Ranch Formation.

ov\& 'r-}‘r
/\' J\W"
The structural geology of the Skinner Peaks quadrangle is

Basin and Range Extension

o5 dominated by north-south trending, hlgh—angle normal faults including
o gL

SN the Sage Valley Fault the Western Juab Valleylﬁault Zone (WJVF2Z2), and

, (kz‘i 9 /'1 e
maller normal faults also@ the
! befter worl 2

’o ' X" the Wasatch Fault Zone (WFZ).

(V N

0
gl area. (,, o
fore <€ 7 ko

& n !
. ot e pesrd ingerdesd
Sage Valley(Féult < - wh loo

0
(?The Sage Valley Fault is a high-angle, down-to-the-west fault

which bounds the west side of the West Hills and the east side of Sage
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prd

Valley. The fault trends approximately N I@fb; Clark (1987) states
that the fault has at least 2,900 feet of throw. Triangular facets

el
that have formed along the western side of the West Hillglgefine the

@ 1§ not -ucPoam.\
The fault does not-cut-any Quaternary-units within the

Jocameatke d ant specnd st
& et wheb s clarls St Lo M (u‘s"‘ms 7‘/’-“00, Fhen dewn

fault scarp.

Skinner Peaks quadrangle.

lat; N
Spac o ha & bovn\«l Jusb VchQJq N \)(-\Clxt) 70«45[) Camge Y Aoeﬂl',}v n slciaper Plcs 7&(“»';

4o%”
- L
J L 1 - tupt Hhd  Wegaro b Jo pt
Western Juab Valley/é%ult,Zone pearl). Segid e f

s < Rocumerre in  Juab c?u¢<\°, L SepacLes
The Western Juab Valleylfgult Zone (WJVFZ) beounds the West Hills
/ 9« fiom He Sene
Juab Valley en—the-west. This fault -is thought to be
[ & seA of

part-oef a—zoene—of concealed down-to-the-east, high-angle normal

[
\

\ faults. _Surface evidence for the WIVFZ is sparse. Southeast of
T
\\\—ehiéigh Creek Reservoir the fault appears to place upper Goldens Ranch

Formation against Green River Formation and lower Goldens Ranch

WA . Throw an . - Tr hete C) .
(&Uﬂ X Formation. he fault, which trends roughly N {@‘ E, -has—an estimated

“0, Q e a&m\{’-) “ie
nﬁdﬂwovx throw-of 1,000 feet. Roback (1983, Fig. 1) does Wt Thow o Fault on yh west sicte of Jusb W
. X : -2 Yalley *
gh({xo ) but ooer on r/'z‘j.3w/ F;»], G gzlag;zm Vj% Hil g 2G Ko Z-Efn‘:#
n o VJ:\V\ ) ,ﬁ(/‘- Q& Fy. 7 i\{hf.‘;“;g \/Odt.a2 gravy \P"’ﬁ""-‘*mxkl 0 N Jush Veloly 5
(}»3 ‘i"' wg;’* Wasatch /F/ault /zone i G'J?m”\e' L 'mf"l“‘j 'loéM,N‘., J’upraiul’l7 Ma s nFo Rc}/z"t
’ on 4 ?"Oyr.'u*.wj Aot shaus 35 @ fuben mr.)@
4%( & wrh + Heoo fi £
The Wasatch Fault Zone (WFZ) bounds the
JT‘(\L “HJ’ . «QC/ .
7 € east edge of Juab Valley, It is a set ot
5 4 5} 91 with
;&*f:bg‘ high-angle normal faultS-and-is—characterized-by down-to-the-west
\Wy‘j‘(/\;‘\/4 The loccAlon ol Ms faulh @ EWQHLO( by brecks in J’D(Pe. ot Whae ‘f'o() of clluy il vczr\d', an 4
movement. Priangular facets or faceted spurs of Arapien Shale south
g Tost Pleistocens mocenend (5 dunonstreted %
of Little Salt Creek Canyon Fault,and fault scarps in Pleistocene
// ) hor-+he ob Skinme Geales | A s
///alluv1a1 fans attest—to—the presence—of-the—fault. The fawmlt scarps,
yd . . . _hmx cbout
yo"  which—can—beseen—Jjust-west-of-Skinner-Peaks; show-approximately 5 to
M ‘,r"e . r 20t : .
Wy% 10 feet of displacement. The Wasatch Fault trends approximately N 20

E and has an estimated throw of approximately 5,000 feet.7

ie in ‘lL-‘- 7Mr~off‘ Nﬁ(}‘k?
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\;9}9"‘& ,qqz_z

aQ
4W§hw‘0° ~R§§éﬁf'grav1ty and seismic data presented by Zoback (1983) 5y
! here ne
‘ > e indicate that Juab Valley, whieh—is bounded on the west by the,Wéstern
SN
kv Juab Valley4f%ult.ﬁ%ne and on the east by the Wasatch Fault one is
w '
Qﬂ‘
an asymmetric graben that contains up to 3,000 feet of alluv1al £i1l.
P iﬂ«Q\i'Zr o ‘F‘M";ﬁz"‘%""ew contra 0 o ‘SOOO —rwa« @ revious fp
Gl >&ooo b Shown on X se by
Other Faults
Other faults that occur throughout the quadrangle include
_other eLw(r«(ﬁ*K derm (@ eeladton 30 NS ocieates Punlbs
hlgh—angle cross—-faults such as those in the West Hills and the fault
and south eoet meryin of _
which parallels 0ld Botham Road in the South Hills-area. These
rd e
/ e
4$Wi{m¢ structures are possibly related to local strain accommodation that
/ ¢d «
| S

»  occurred during Basin and Range extension.

other—Structures-
meyor
Basin and Range normal faulting not only produced the structures

described above, it also affected the structure of the West Gunnison
L o Sgen AN el A e quad
)Monocline by dissecting the west-dipping strata into a series of
west-dipping fault-blocks that are bounded by nerth-south-trending
normal faults. Strata in the southern end of the quadrangle have been
affected most noticeably.

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

Ew -
. (e - ~ ' o .
east-west extension.™ vatr My beoad Z0 NS of Ew in Peorehicl axdension

el avier .

g (}”‘{W‘” i
O Diapirism of the Arapien Shale
X Gotoge P dencopidroter (imphe?d
ij Evidence throughout the quadrangle indiecates that diapiric
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; word Jwdagation

‘7&0
movement of the Arapien Shale modified the structure #% the g;;;?

W/

QEEEEEEE} This local, episodic diapirism was probably initiated by
tectonic events such as Sevier thrusting, development of the West

Gunnison Monocline, and Basin and Range extension.

aniﬂd;lat Canyon;%gébep and-Skinner Peaks

I Flat Canyonf%}aben is a structure that may represent an
(;ﬁ \ %?/rgggﬁsioﬁ§§>graben that has been modified by diapiric collapse. This
%ﬁiﬁzf»‘ strucég;; is approximately one mile wide. It begins near Timber

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

5 Chriss Creek where it _bends to the west. This graben is bounded on
o

.
weed 5 {
o

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

st front of the Gunnison Plateau. It places Hall
not & meg wnid= . Jleiaprsr Pl quad

against Flagstaff and Green River strata. The

AW;parallels the southw

VQwV¢£¥ényon Conglomerat
o Teus
ﬂmJJ' west edge of the /graben is bounded by a down-to-the-east normal fault

J

Hall Canyon Conglomerate against Green River and

Arapien strat vend Carh pardhd o luer drend
, - &

The bend in the graben parallels the northwest trend of Skinner

Peaks which cuts across the otherwise north-south trending structures
) _—— wHaT
that are related to the Basin and Range-Colorado Plateau provinces.SF »
OIS e
The graben, like Skinner Peaks, is underlain by Arapien Shale.  The
2 4wo shadd b
u{‘/f/ . . Alren =
(>~ presence of the Arapien in the subsurface beneath the Flat CZﬁYU“Tﬁﬁfﬁz
2 i A Y qued
graben,is manifest in salty well water and sink holes (W. Jay Dalley,
(Aemol\-r" f"‘JuL?’ imv\»\md' 2 )
landowner, personal communication, 1989). It—seems—reasomable—to

su ‘or-{’S"Vh. co:\ue,()"- i
assume—from this evidence that the structure of the Flat Canyon Graben

ngﬁm

and the adjacent Skinner Peaks is controlled)in par% by diapiric
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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.
670(9“‘«('\'\ [N YS] ’aNf\a \'g (or\ftl"FArt\\‘)\

NEED B dA Ve n ME porton b quad
Other—Piapir  Related-Structures
Rootless fault blocks of Green River formation can be observed
-

"floating”" in Arapien Shale on the flanks of Skinner Peaks iﬁ-the(ﬁE
1/4 @f section 22 and ##fe SW 1/4 #f section 15 T. 15 S., R. 1 W,/.

These blocks are similar to the detached blocks of Colton and Green

River Formation described by Willis (1986) approximately 30 miles <o

N”Q helieve 4hot; . .
&SO e south in the Sallna quadrangle. I eonecur with Willis' (1986)

v cpplicadle Aere
s gre slump blocks wh£@h-1n g

40 éj? interpretation %hat these detached block >~
/

this case, slid off e@fithee Skinner Peaks débck.

A small syncline in Green River strata that unconformably overlie

& Nord r./H\"
:ufwy“ the Arapien Shale in the yﬁ/torner of the Skinner Peaks quadrangle is
?VO‘\ W o Hos fwiwr)“ of
»p?” *v, also thought to have formed by dlaplrlc movement of the Arapien
$ 0 Y
% o/ 5;1' \'“CI\ .
ﬁyﬁF«T (Sprinkel, persaﬁal communlcatlon, 1989). Contacts between the
o /whith A Wkt Gre<
Arapien and overlying units ,are often sheared, with slickensides and
(< d\ '*\f -
well-foliated claysysimilar to ﬁ%éée described by Willis (1986) in the
Salina quadrangle. These cen%aets are also indicative of movement.
X
* Mg?ﬁgﬁgw (e
RTEW S @ EEONOMIT GEOLOGY RESOURSES Py we ;‘;:fﬁL 5
<’/V /\ vUrolne -

Economic deposits in the Skinner Peaks quadrangle and—wieinity.

include sand and gravel, gypsum, tuff, carbonate rock, manganese,
' ,0 l and ?a( .
petroleum p}oducts, and water. The sand and gravel occurs qg>

alluviai/ colluvial, and /lacustrine deposits. Material ranges in size

{"dk
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deleeris ua
fn ravth-deen)

from clay to boulders; most material is sand and gravel composed of
quartzite and carbonate clasts, with local concentrations of volcanic

% clasts. The sand and gravel, which is used primarily as road ngfzét,

\)I Qd* //\o" quarr‘"c,d or mincd | THo extrec fed
j; is quarried from numérous gravel pits throughout the quadrangle.
“YPJL 7 mined  or extraded o/\%ard
Hk& Active quarrying of gypsum from the Arapien Shale on the,NE side
< re . 2
\)?O Tt of Skinner Peaks@ in 1989% This gypsum.be used in the
(‘L ( ([ 57/'1',,,,“_ bocrd -
Nﬁd{ »f° productien—of dry-wall’’or as—a bonding-agent in cement. p ot o T
e
i'.w Tuff from/Hnit i% (Tvg,) of the Goldens Ranch Formation formerly
”&fﬁk was quarried south of Skinner Peaks and in the Painted Rocks area for

e

use as poultry gritiffand soil mineralizer and conditioner Vegel,
%%54%. This operation was run by the Azome Utah Mining Company of
awwﬂﬁﬁéterling, Utah, and the products were marketed under the trade name
"Azomite" (Vogel, 1957).
Carbonate rock that—is—feund in the Flagstaff Limestone and Green
mipht Aecorive 1 vegy unlikedy
River Formation pessibly ceuld be used as building or dlmen51on stone.
Unfortunately, in the Skinner Peaks quadrangle, neither of these
{ﬁ&-th- formations contain sufficient amounts of limestone or dolomite to make
Aﬂjﬁr quarrying a profitable economic venture because both formations

(o4 < N . . . 3
7 pw( contain anomalously high amounts of coarse-grained clastic material.

Small amounts of manganese occur in fault zones within the

volcaniclastic Goldens Ranch Formétion. The manganese occurs as
dendritic pyrolusite in a calcitelmatrix. Pyrolusite is a secondary
mineral that results from the alteration of manganese minerals
(Edwards and Atkinson, 1986) which are present in small amounts in

| most crystalline rocks (Hurlbut and Klein, 1971). The manganese that
forms the pyrolusite was probably leached from the surrounding Goldens

ond- Py
2 40



Ranch Formation and deposited with calcite along the fault zones.
0il and gas exploration has taken place throughout central Utah
because of the structural similarities between it and the producing

overthrust belt of Wyoming (Clark, 1987). Several oil companies have
= - Soete ¥

drilled test wells in Juab Valley and on the Gunnison Plateau in
0%,
@l ‘Qg Juab County; no productive reservoirs have been discovered to date.
W‘gx
W
(S
W@ WATER RESOURCES

(hH <Joct (erec Volts
Water resources are somewhat limited in the Skinner Peaks

quadrangle. Surface water occurs in the Chicken Creek and Sevier
Bridge Reservoirs, in Chicken Creek, and as small springs in the
vicinity of the Skinner Peaks. Depth to the top of the water table is

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

o Valley that lies tween the South Hills and the west margin of the
o .
O:Nb . Gunnison Plateau!

}
GEOLOGIC HAZARDS humen °7 &
and S disolaton / 4’“ og
karst-—develepment;and groundwater. .

Earthquakes, mass movements, 7

are the potential geologic hazards in the Skinner Peaks
quadrangle and vicinity.
The Skinner Peaks quadrangle is centered—roughly on the Wasatch
Ao , !
Fault Zone e Int

et

so ,
7 )5—the potential for catastrophic earthquakes is hig

Earthquakes may result in destructive ground shaking, surface rupture
of alluvium, soil liquefaction, and differential settling (Clark,

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

/ (u/,ﬂl? w"\xrm?
P o, 41 7



fiX
and landslides. Landslides also y occur simply because strata are
incompetent or poorly consolidated. eavy rain or large volumes of
melt-water moving over steep, sparsely-vegetated mudstone slopes may

result in mass wasting.

elopment of karst t

. The evaporite-rich
Shle
Arapien underlies much of the Skinner Peaks quadrangle. Groundwater

sub.
moving through the Arapien dissolves the evaporates causing surface

collapse and subsequent formation of sing~holes; evaporite dissolution

e r.\dc.:hp'\ . /
also results in the~con§ém;nat&ea of the /groundwater. Land-owner W.

(1972 wtbReomd |
Jay Daileyhreported the development of sink-holes and collapse

) omel
structures in hay fields iﬂ—E;a%-GanyQQ?-he_alse~§epefé€é 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

f s
water. C v T o
0 sl der ¢ v
X 5%%“‘& w ’“W:‘o”\ e
lgost®d T S P
~ GEOLOGIC HISTORY AND INTERPRETATIONS N & “i4r~

Aspects éf the geologic history of the Skinner Peaks quadrangle
were discussed throughout the stratigraphy and structural geology
sections of this manuscript. A brief synopsis of the geological
history is presented here along with interpretations concerning the
structure and stratigraphy of the quadraane.

The Precambrian through Early Jurassic interval was dominated by
deposition of marine and continental sediments in the Cordilleran
miogeocline. These rocks are not exposed as bedrock in the

quadrangle, but they do occur in the subsurface and as clasts in
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conglomerate of the North Horn, Flagstaff, Colton, Green River, and
Goldens Ranch Formations. The oldest exposed strata are the marine
shales of the Middle Jurassic Arapien Shale. The sediments that
comprise these strata were deposited by a shallow arm of the sea which
advanced from Canada, through central Utah, and into northern Arizona.
By the Late Jurassic this sea had retreated to the north. Compression
caused by the subduction of the Pacific Plate under the North American
Plate also started to affect central Utah around this time.
Eastward-directed thrusting placed Precambrian, Paleozoic, and
Mesozoic strata over the incompetent Arapien Shale which acted as a
glide plane. This thrusting built the Sevier Highland and
corresponding foreland basin.

th Middle and Late Cretaceous time, the Skinner Peaks quadrangle,
which was located in the foreland basin just east of the Sevier
Highland, began to receive sediment that was being eroded from the
highland and deposited in the basin as alluvial fans. Continued
thrusting to the east and the differential loading that was caused by
the influx of sediment from the west initiated diapiric movement of
the evaporite-rich Arapien Shale. This local, episodic diapirism
produced local topographic highs of Arapien Shale within the basin.
Consequently, unconformities developed between the Arapien and various
Cretaceous-Tertiary units that were being deposited in the foreland
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
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Formation indicates that tectonically activated diapirism continued
through the Early Tertiary during which time the foreland basin was
dominated by alternating lacustrine and fluvial conditions which
produced the strata of the Flagstaff, Colton, and Green River
formations. In the Skinner Peaks quadrangle, these formations have an
anomalously high clastic fraction because the quadrangle was located
along the western margin of the basin.

Wide-spread volcanism dominated the landscape of central Utah in
the Oligocene, producing formations such as the volcaniclastic Goldens
Ranch Formation. Episodic diapirism was still occurring, based on the
unconformable contact between the Arapien and the Goldens Ranch
Formation.

The Gunnison Plateau and the West Gunnison Monocline formed in
the Late Oligocene after deposition of the Goldens Ranch Formation.
Sediment was eroded from the plateau and monocline and deposited into
coalescing alluvial fans in the basin to the west.

Basin and Range extension began shortly after the formation of
the monocline. The extension dissected the area with north-south
trending normal faults such as the Sage Valley and Wasatch faults and
produced east- and west-dipping fault blocks. Uplifted areas were
dissected and eroded, and the sediment was deposited as alluvial fans
in present-day Juab Valley.

In the Pleistocene, Lake Bonneville reached the Bonneville Stage,
flooding the Sevier River and depositing underflow fan sediments.
Approximately 2,000 years later the lake retreated catastrophically,

lowering the regional base level. Active down-cutting through the
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alluvial fans in Juab Valley and in stream gullies 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 faulting.
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Figure 1: Clasts of Paleozoic quartzite and carbonate in conglomerate

FIGURE CAPTIONS

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)

52



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

T @oj* d,‘ea'c,r’{(rtﬁon on lefd  afwr Unck X

with W leneys jfuue&;b -fo r://d‘
THE el NESS CFThpn 7 )

UNIT #¢, UNIT CUMUEATEVE- Modee. sere dx_.rr,r"(('rar\”r
‘ oo enor co«r;tuh_

(SAMP THICKNESS, " THICKNESS DESCRIPTION  Yhow et
Je gl e FHCREEN & WEL Fo RMTION

13 17.0 745.0 Sandy limestone, grayish-
yellow (5Y 8/4); slope-
forming.

12 15.0 728.0 Calcareous sandstone, pinkish-
gray (5YR 8/1), weathered and
fresh; massive, ledge-
forming;sand is 80% quartz,
subangular to subrounded,
moderately-sorted.

11 95.0 713.0 Sandy limestone, variable
color; weathers into plates;
sand is medium-grained,

subrounded quartz.

Lowe@ contacT oF GREEN RIVER FORMATION

53



10

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATIOA:??

50.0

60.0

81.0

15.0

10.0

618.0

568.0

508.0

427.0

412.0

54

Interbedded pebble
conglomerate and sandstone
lenses; sandstone contains
algal mat pieces (up to 5
inches) and oncolites:
composed of medium-grained,
well-sorted, subangular to
subrounded quartz;
conglomerate clasts are 50%
quartzite (rounded tan and
purple from the Cambrian
Tintic Quartzite, and the
Precambrian Mutual Formation) .
and 50% carbonate (Paleozoic).
Sandy limestone and sandstone,
pale-reddish-brown (10R 5/4);
forms a slope with local
ledges; sand is medium-grained
quartz.

Oncolitic limestone,
yellowish-gray (5Y 7/2):
cliff-forming; oncolites up to
3 inches in diameter.

Covered slopé.

Limestone, finely-crystalline,



1ﬂﬁjf

oF

light-gray (N7); massive,

ledge-forming.

4.0.(—(,0., “(MJW 4

LowE( <" FLAGSTAFF LIMESTONE OR NORTH HORN FORMATIONC?)

5 55.0

4 220.0

NORTH HORN FORMATION (?)

402.0

347.0

55

Conglomerate interbedded with
sandstone; cliff and ledge-
forming; sandstone is light-
gray (N7); composed of medium-
grained, subangular to
subrounded, well-sorted
quartz; locally cross-bedded;
conglomerate is clast-
supported; 80% of the clasts
are subangular to subrounded
cobbles composed of Paleozoic
carbonates (75%) and
Precambrian/Cambrian quartzite
(25%) ; matrix is medium-
grained, well-sorted, rounded:
quartz sand.

Conglomerate; cliff and ledge-
forming; clasts are subangular

to subrounded pebbles,



cobbles, and boulders of
purple and tan quartzite
derived from the 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.

90.0 127.0 Slope covered with rubble of
quartzite boulders and
cobbles; derived from the
conglomerate that is up-slope.

psted ARTACr s J “4)(

QN’IACN\ORTH HORN FORMATION (? ) y S M
“LovE®R C (?) M\h W

o 0\'2\ O e el

b

< v gk section oF ARAPTIEN SHALE

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

35.0 35.0 Calcareous mudstone, grayish-

green (10GY 5/2).
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Figure 2: Oncolitic limestone in North Horn or Flagstaff strata
Skinner Peaks. (Photo by S. R. Mattox.)
7

.

on



?
s Le
Figure 3: OQutcrop ofcong!omeratic sandstone of )Jnit I

of the Goldens Ranch For fa“tl/dﬁ? Note the cross-bedding, pebble
lenses, and typical e-gray color. Hammer for scale in center of

photo. Phote—taken in tie Painted Rocks area. (Photo by S. R.

Mattox.) oor
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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 eealrescing alluvial fans - Small alluvial fans
located north of Little Salt Creek Canyon; composed of

angular, pebble-sized fragments of Arapien Shale.

Older eocaleseing 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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/N
deposited,b?rLake 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.

st de p2 7
Qafz Selitary alluvial fan - Solitary alluvial fan located in the
y\m"‘ [N

MW corner of the quadrangle; composed of debris from the
Flagstaff Formation; very _dissected and faulted.
[(f+l H'J ﬂﬂcj QM‘-‘!"M'& (/Qﬁ/ 0)‘1"’(

QTaf -01é alluvial fans - Poorly-sorted sand, pebbles, cobbles,
and boulders; forms distinctive yellow caps in the hills

north of Skinner Peaks.

‘ s A
Ferig! ) ar Qw Po'zé;b’

QT#p Pedlment a&i&v&um - Poorly sorted sand, pebbles, cobbles,
and boulders; also contains red pebbly sandstone and sandy

limestone; alluvium occurs as dissected caps in the South

Hills.

a>/ Vi ded
Tvg Goldens Ranch Formation (undifferentiated)
5
ey
< d
Tvg5 Unit ¥ of the Goldens Ranch Formation - Equals the Hall
Canyon Conglomerate of Meibos (1983); blue-gray epiclastic

conglomerate and conglomeratic sandstone; contains clasts of

[
gUhit ﬁ%.
. L' 3
Tvg4 Unit I¥ 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. |

3
Unit IZI 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.

1
Unit ¥ of the Goldens Ranch Formation - Pink crystal vitric
tuff contéining biotite, bipyramidal quartz, sanidine, and
pumice; weathers to form slopes.

|
Unit &£ 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. quL?

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

contains vertebrate fossils.

a
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,égégray, poorly-sorted cliff and

ledge-forming conglomerate; clasts are composed of quartzite
and carbonate that was derived from a variety of Precambrian

Shown  3gar
and Paleozoic formations. Shewn enly in cross-sections.

Jurassic and Cretaceous strata (undifferentiated) - Includes
Kpr (Price River Formation), Ki (Indianola Group), Kcm
(Cedar Mountain Formation), and Jtg (Twist Gulch Formation).

These units are shown only in cross-sections.
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Ja

Jtc

Arapien Shale - Grayish-green thinly-bedded limestone,
micrite, calcareous siltstone, rippled sandstone, and
grayish-green or red mudstone; pods of gypsum occur locally

throughout the section.

Twin Creek Formation - Shown only in cross-sections.
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