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Dear Tracey: 

March 16, 1993 

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

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

A couple of suggestions might help you. 

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

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

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

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

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

Sincerely 

Grant c. willis 
Mapping Geologist 



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

1 ignore 

2 technically, I think your quad is marginal to, not in the 
Sevier foreland basin. also, I think its stretching it to 
call Flagstaff and Colton foreland basin deposits. Also, 
Flagstaff and Green River are closely associated in process 
and environment; something not implied by treating the G.R. in 
a separate statement from all the others 

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

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

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

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

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

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

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

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

11 reference? written communication? or by you? 

12 abstract says this quad is in foreland basin 

13 Hintze 1988 is an overused reference. His book is not 
original information, he compiled it from outher sources, you 
should cite those sources--Mattox, Biek, etc. 



14 needs refernces, or explain method of correlation to parent 
formation 

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

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

17 next quadrangle or 20 miles farther east? needs reference 

18 it refers to N. Horn., Flagstaff, or Arapien? 

19 by you? or reference 

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

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

22 You frequent 
effectiveness. 

use of semicolons makes them loose 
I suggest replacing many with periods. 

their 

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

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

25 You don't know how close they evaluated 

26 Making them equivalent to what? NH, Flag, P.River? 

27 Why were they described in the North Horn discussion if they 
weren't mapped as NH? suggest you move that discussion to 
here. 
Also, since you included a measured section in the appendix 
you don't need to repeat all this detail here. Cut all from 
bottom of page 15 to top of 17 down to one or two sentences. 



28 you keep using "lake-marginal". its an unfamiliar term to me 
and sounds ackward; have you seen it used in textbooks? also, 
if you delete the part I indicated you will need a new leadin 
paragraph or sentence here 

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

30 refreences or reasons are needed 

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

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

33 youuse occur too much. See SA, page 173. 

34 Unclear, I think I know what you mean but needs clarification. 

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

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

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

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

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

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

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

41 I just noticed that you have another unit - Tvgu - you need to 
discuss it here and it needs to be on plate 2 explanation 
materials. Tell why you couldn I t differentiate some outcrops. 
Also, change all I-V to 1-5 even if Meibos did it wrong 
before. 



42 Confusing. Tell what this unit is first and then tell where 
it came from. Delete or move this first block down to * 
Rewrite to treat as a discussion of source. 

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

44 Out of place. breaks up flow of ideas, move to the end. 

45 You keep using Recent - the correct term is Holocene - see SA 
page 59. Also, I'm skeptical that all of these are entirely 
Holocene. 

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

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

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

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

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

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

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

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

54 there are better references than an unpublished thesis about 
another quadrangle 

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

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

57 Cretaceous doesn't have a middle Epoch 



58 sentence needs work 

59 I don't see any strike and dips in SE 1/4 section 15 that are 
even close to 30 0 SW. How did you get this number? How 
accurate are your thicknesses? 

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

since writing the above, I have looked at the other reviewers 
comments. There are many valuable comments there. A few are 
contradictory with what I or someone else said. That is normal, if 
you have questions on how to handle them, please contact me. 
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Suggested outline of Skinner Peaks quadrangle manuscript '2-

ABSTRACT 
INTRODUCTION 
STRATIGRAPHY 

Jurassic 
Arapien Shale (Ja) 

Cretaceous - Tertiary 
North Horn Formation {Tkn) rf I 
[undifferentiated Cretaceous and Tertiary rocks {Tku)] .e- /.--'.f!. J~'f~-P ~~- /~ .c... r:r,....~~<A 

Tertiary J'l"'~ IS", tf~ .t?l.Lf(....~/.J'/~ 
Flagstaff Formation {Tf) '9 ryct q _6 ---,: /.-tJ" ~ (pt,'{ 
Colton Formation (Tc) I /~ ./' /"J 
Green River Formation (Tg) . /1 ~C~5'J.::c.r/'7./ IJ~ J i~J- /~/.pr h-c--: 
Golden Ranch Formation ~ /1,...ttt ~ Ibn--- f/-..R), J.tf"e fi-':.1ot!!;t~r 

Unit 1 (Tg,) 1"'1 f~ /JoLr:JL. 
Unit 2 {TgJ 
Unit 3 {T93) 
Unit 4 (TgJ 
Unit 5 (TgJ 

Tertiary - Quaternary 
Oldest alluvial-fan deposits (QTaf) 
Pediment-mantle alluvium (QTap) 

Quaternary 
Older alluvial-fan deposits (QafJ 
Younger alluvial-fan deposits (Qaf,) 
Alluvial deposits (Qal) 
Deltaic deposits of Lake Bonneville (Odf) 
Mass-movement colluvial deposits (Omc) 
Mass-movement landslide deposits (Oms) 

INTRUSIVE ROCKS 
Tertiary hornblende monzonite porphyry 

STRUCTURAL GEOLOGY 
Sevier orogeny compressional deformation 
Development of the Gunnison Plateau 
Basin and Range extensional deformation 
Diapirism and dissolution of the Arapien Shale 

GEOLOGIC HISTORY 
ECONOMIC GEOLOGY 

Oil and gas 
Sand and gravel 
Gypsum I' 

Tuffaceous rock 
Manganese 
Carbonate rock 

WATER RESOURCES 
GEOLOGIC HAZARDS 

Earthquakes 
Mass movements 
Subsidence and karst development 
Water salinity problems 

ACKNOWLEDGMENTS 
REFERENCES 
APPENDIX 
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Review of the Skinner Peaks Quadrangle Text and Geologic Map 

TEXT 

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

There are too many semicolons used throughout the text. 

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

SKINNER PEAKS QUADRANGLE, 

JUAB AND SANPETE COUNTIES, UTAH 

By Tracey J. Felger 

Department of Geology 

University of Minnesota-Duluth 

ABSTRACT 

/~~- j .' .\ 

~ The Skinner Peaks quadrangle is located in central utah~ ~ 

[j ust wes L of the leading edge-o-f the Sevi-er-ford-a:ntt=tn-rcr~be'It, 
~/lh -

~~in the transition zone between the colorado Plateau and the 
(kl S I'; ) f ; (' ~. I ( . 1/4 1/ I /'I ~ ~ 

Basin and Range. The stratigraphy and structure of the rU( 4:-:; (~ -I; .~ 
/\ 

quadrangle reflect several tectonic events~ including;the Sevier 
deL/('lo. ,)~ .. ..L:-+ / . :j.«-o 

Orogeny I t!0rmatio~ of the Colorado Plateau, and ~asin and Range 
&..\ {v._ I+. "1 ~ 

extension. Eqc.~l diapiric movement of the Arapien Shale, which 
1\ ~. ~v ______ ~ .~,..~ (..G. c{ :J 

probably was initiated b~these majer tectoni~ event~ further 

modified the structure and aff~cted the stratigraphy. 
~;y/.) vf'1 

@*pose~ bedrock units" in the quadrangle include sedimentary/ q, ..... c( 
..ex-lrVLS;(J~ 1'7~.s . 

pyroelastie, and intrusive rocks that range in age from Middle 
/\ 

Jurassic to Late oligocene. An unconformity separates Middle 

Jurassic marine strata of the Arapien Shale from the overlying 

cretaceous-Tertiary strata. These Cretaceous-Tertiary strata 

include, in ascending stratigraphic order, the North Horn, 

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

strata of the North Horn, Flagstaff, and Colton Formations 

l. 



represent the alluvial fan and plain, lacustrine, and fluvial 
1'., . ./, ,/-::, . . " A-!_ ·f .:. _ ",;.~ ..... /~', "' II/~ ,'.' , .• f- ,:.. 

L.co~dition~ that _deBt:i:-na-i!eq/ the.~evie~ foreland basin during the Late .~ 
I" wt sr;-..... II~/~, 'J f I/-,~ ·h,.,,,,. -/ ." 

cretaceous [9JldJ Early Eocene. ,ftocene Green Ri ver ~~ record :-· ~. ~'""-"""--
7N-

inundation of the basin by Lake Uinta, and the volcaniclastic Goldens 
/ ,J' .... / .~ ;.. , " , - "" ... ,/ _. , / . . • - , . ~ ,/ . - I"/ ': ~> ".. -~ 

Ranch Formation ~~p:J::eSe.ntati-ve-Q·f ! the widespread volcanism that r.was:i 
" _ A . . .. I 

~ J ~ ""'J~ ~ 1",/7 (/." I~ t ".' (,'1'« .. :.. (; :'. .• . ' . ::- ; 

occurr~n~hroughou~utah during Oligocene time. Two small igneous ~ 
- I ' . J • . . " ('- J-, ." ,. ? tl- t:(.t- At -c...,z c/ .-!( /" " ' /: :' .. "/ I-i..rrl..#.' / :' ._ .... ·' .... '~!'I ) • . _ ... ~ J' ... : ...... 

. intrusions §-Jwso were mapped-as-wel:~ ~~eon~lidated s~rf~_c:_ial_ ct(t'-' ~· · ~ (";;~. 

rl/fl'/-..-J.,..:1 lacustrine, fluvial, colluvial, alluvial fan, and landslide -deposit'~t' :' I~ 

["" / >" "~~' (~ ' ~gt=£-rom [L"ate Terti<sy to !~.;-em;,. m ____ __ ---- -~' 
Major structures in the quadrangle are the Sage Valley Fault, the

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

)k (!) Gunnison Monocline, the J~ab Valley Graben~d F~at c,:ny,?n. _G=_~.:. _______ 
r (':; E: :.- ,.:.;.:; ( ,:) r_ -f~ ' ...r :.:. /.;.....:_. -..; , . . -:, ... . ._ 

Economic @eposi1;-~include sand and gravel, gypsum, tuff, 

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

karst development, and groundwater contamination are potential 

geologic hazards in the Skinner Peaks quadrangle. 1 
~-:------------------.J 

lU-(!) 
INTRODUCTION 

The Skinner peaks~ quadrangle is located approximately 
(~'t'~) . Uh.-~ • 

100 miles south of Salt Lake city ~n JQab afid San~ete eo~ies, 
A . / , 

ce.n:t--ral t:1-t;-ah=;t ~.~e e~ends-f:~39' 22"' 90" t~ 39'" 9'e' 

no.r-t-h--l:-ahl-t-1:lde, and fromtl'!'· "52 I 30''-:Co- n~· 'Q'e~rol1gi Lude J It lies 

in the transition zone between the Colorado Plateau and Basin and 
f~~l-;)~_L-ft.,.~~ "'0 ~\ ~ . <£.l '" 

Range province~~he CQloraeo Plateau Province is rep%esea~ed bj ~ae 

Gunnj son-PJ.a.teau,-wnich-teEll-i-na-t;;es-j-usb-east-o-ft-t:1ta·h-H±ghway-rs)' ~ 

ttL 1~,tri>clc-h~ 
fL1,,>, 0 Y"-e Lc { 

2 

t'~ ~ 1i)u;;Ji~~ 'J VJ .~-,(S) 
Sh<AC~/vt ... { -F-f.~~(~, 



( -
'. : ~ t '" 

... / f 

: ,-

I \ 
J 

~ th.e.-Gunn-ison-Piat-edXr;---the-Skrnh~e1:' ·· Peaks~'quadrangle - also

includes the southexn end of the We~.t.....H.il.l,s.,-M_ill!$_Gap"l-the .. ~South 

R~IIs, anapart-Cif~Jtiab 'va-IleiJ Total relief in the quadrangle is 
"',, A 41-_ 

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

level. 

The first-q-eol oqic-map-o.f-"the-S k-inner-Peaks-quadrang 1 e-wa s ···made 
0,,?5 7 ) 

by.: James...H._V..ogel-of-Ohio-Stat-e---UJl..i.vers-i-~y in 195--7. Vogel mapped the 
" l ; ~- .:.. i..;'" l . -.'. \ /\ 

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

constructed from aerial photo;/ ~e suitable tspo~phie map of the 

a~e: existed ~~~and others (1987) 1ncluded t5e--\ 

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

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

compiled from Vogel's original work. \ 

Other early investigations of the structure and stratigraphy of 

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

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

1951; Vogel, 1957). pactllti',and students fLO!tl Ohio-Stat:e, BLi13'rIaom 
V(,..7~. 

Young ,-and-No-~hern-rH:--inC).,irs-Un.i.lLe+:si ties have cPDt j :c..ued-ee-expalid 

\ 

lc.q..) f, c.t <-f~<1 f [I'A- wor4:.. 1"&-1 vl'r~- c/~ (1I'L~ .\~, .. (()76"lA...r 
· &. I'k ., >c 5f' l.. t.. -r /r ~ d'-- IN' ,. k.. ~ rl-s L_""- h-" ~ '-- -I7-U"'t- ~ '1 ~ \.. r 

STRATIGRAPHY 

gedim~ary, pyroc;;J,as:tJ.G..,- and-~~OCkS ranging in age c~ 
from Middle Ju~assic to Late oligocene are exposed in the Skinner 

T(&;("I(O--_ :: Ie. J,4.,~ ~ <;.~ ~ ('t.';I(U ~f.o. 
Peaks quadrangle. These rocks ~~ej.Jthe Arapien Shale, North 1\ ~s~.-~,:~- ~ 

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

! 
.r .~)~_ 



and two igneous intrusions. [~consolid·at-ed-l.acus.tr.ine~r--flUV~al..,.. 
c.o.ld-tlV ial , ail uvial fan, and ma'ss~=-mov'ement-sediments-~ranging-in -age 

from _~te._~erti?J5~ --to-- -Re~~nt" -wer. e --mappe~ -.;n~~ddition~" to "-- the-bedrock' 

• \ '. {" it.- .' 1 / . ". <-r ~ ;:. I ,- c... r;" !~/( I ~J c- . unl. ts ~ . --- - -', r J .-. 

---Precambrian and Paleozoic strata are not exposed as bedrock in 

the quadrangle, but they are exposed !n the nearby ~lley Mountain~ -t..-

{<: .. _ .• --~ Ii S.=. 

canyon Rangel and sou;~,e/' ~~:a.(c~ l.~I.1~~~~~, ,~i~tze, ~1.1 ~ell data 

indicate these strata ~lso underl~ the study area (Standlee, 1982). 

~ambt: ian and pa-reozc:'-1c-st·rat-a.--ar~e-noe-e-xp--d's-ed in, the s Ltn:iy 
G(;.. ·.k ... \ . __ 1ft ;l-----r- _ 

a-rea:1! clasts of Precambrian and Paleozoic strata are ;~p.re'la-1-en£i in the -
A - ~ 

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

Goldens Ranch FormatJons, and in the Na-r-i--o~ .. -uneonsolidat:~ 
; . " r h l 4 I -- ....... ' .. - ---.J 

Tertiary-Quaternary deposits. 
" 

JURASSIC 

Arapien Shale :1 . 

, q j ; ~"f II .. W ~ ,,/ ,',-...- ~.c.~ 11A.L-'I .. :h 
The Arapien 5hale~w~ w~'s deposited in a narrow seaway during r-r • 1'1 / ;".1.- e/~ ,?4t I' -t "./);.,,:,\ '1;,f .. rtf , ..... j f.::.~ 

Callovian time .... is exposed east of ~J along the west 
A.. 1\ If. 

flank of the Gunnison Plateau. (!t u~derlias Skigner Peaks, and it 

also_is.-exposed in lantlCrdJ-crcelrt~o-Li.ttle Sa 1 t ~r~ek canY.2~ 

The Arapien is composed of grayish-green, thi~bedded 
- I~," (01-

limeston~, @iocite! - 'an~calcareous siltstone(i t.h~ly beddedJ ripple~ . __ 

calcareous sandstone, and grayish-green or red calcareous mUdstone 

with locally occurring pods of gypsum. These rock types are 
-H-,;. Iv'&._p ... ~ <; tN.. (.9- ~ ~ ~ h'""-(.-c( ~'1 

representative of units.B and C of Hardy (1952). 
1\ 
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Thin~-bedded siltstone, shale, and rippled sandstone matching 
Q 

the description of unit c occurs ~ bothCt~: Little Salt Creek Canyon 
, , 

, . 
and Skinner Peaks ~V-ieinit:Yl. These beds locally contain ~i-J:s 

C ... f - , \'" : :', c I, .\ ' \ -'1, r. ' 

-e.entatively- identified as ostrea sp. ,~-an ab'se;r:ya±.i-en-t.h~ent -

sp."~>in '·uni t ~'C -' · sandstone-~in,. .. upper'···Little-Sa:l-t-cr:eek-canyon. 

-~n-outcrep ~e Arapien shale~generallY occurs as highly 
'I 

folded, contorted and faulted stratat;;--!!-·--rvo·ge17-J:9-5-7-;-p-;-3·2-Y\ that 

~to form steep, rugged, sparsely vegetated, gray hills. Most 
fock. 

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

plates/. ledges occur locally where more resistant sandstone or (~r 
;:! 

siltstone is present. 

t r\."'::d,,~t:h (~Jc..7@r~~f;~ationShiPS between the Arapien and adjacent 

is ~,..~~ 1111it;~ ar ~o~ The base of the formation is not exposed w,j,.t;hin or. J 
~I vv'\'-\-' 1J)({,t 11'1 -, _';2) , 
~ aG4ac-en.t--e-o- the study area,! h_owever, data collected from drill-holes "' -, 

~tl cL.'I>t.-, '.\<1.L. ~ , 
~ ::::. (t1A ~'c l i ·, ,,\.i~ 

~h.(',,\ A(I-p i
,-'" in@ Jua,b ,County indicate that the Arapien is .underlain eanfo-rmeb~ 

~",\,.. J-(",-k.,. wJ'I, \)1' {\ ,- ' ' ,"'1,- I, 
-by:. thehTwin 'Creek Limestone (Sprinkel, 1982). This relationship can 

\Ii~t1 }~ h(M 
l '1 be observed in outcrop , in the Mona quadrangle, 15 miles NE of the 

(,d'I't\f~'/ • 
J. . \ Skinner Peaks quadrangle. In normal sequences the Arapien is overlain 

G\,{t... P 1(1 " L~"'c\) , 
+-\ ~ ('vV)-\?.(.+ conformably by the Twist Gulch Formation;' however, in the Skinner 
9-k ' , ;,t: ': v. ~f~ 

I. " Peaks quadrangle, the ~rapien is @!eSl: eemmon±i] overlain unconformably ~ 

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

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

unconformable relationships are best observed immediately south of 

Little Salt Creek Canyon and ~t~ Skinner Peaks ~J 
Determination of an accurate thickness for the Arapien has been 
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hampered by poor exposure (Sprinkel, 1982) and tile intense deformation 

of the strata (Sprinkel, 1982; Standlee, 1982); estimates range from 

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

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

thickness of approximately 440 feet was calculated from an incomplete, 

undeformed section of Arapien south of Little Salt Creek Canyon. 

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

l NW corner of the quadrangle. J 

7} "' $ . .(!; ( ~." :'5 i ~;. " j.,,~ Si" ' I-~ " ~ /1' -' ~~~~'- Df -.J~ J· ( L j ric 'i :' / I~, ... ~ i A~ ( ? -.:," .,, (;, 

-I-<> '] / '.<, '- ,{-: .t, / ( '-J (A~ ............ ~'\ -r, J {, "'Jr' . • j t.,/ ,." 7 I- • ,-1-/ 'J " 1, • / I.e ';1>...J ~ ,< ) ~ Ct til"'-J ') ,-4-'-~ - -I_ 

f t. c 6 7 s...~ ,--,~ -/0' v ~ r~ • (/ (I ; ~ ~ ' 7r, ~C~T~CEOUS--TERTIARY ~, . .; I /I~ 1 (G<: ~ ) .. 

North Horn Formation 

Large quantities of coarse-grained, clastic sediments were led 

from the Sevier Highland during the Late Cretaceous and Early Tertiary 

and deposited as a series of alluvial fans in the foreland basin to 

the east. These alluvial fans formed a conglomerate sequence that is 

represented by the Indi~nola Group, Price River Formation, and North 

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

thick on the Gunnison Plateau (Hintze, 1988). 
, ~& 

In the Skinner Peaks quadrangle, tEeds -ehat t:en:tativoly have been 
,~ 

icleP1t±£-~d-as ] North Horn Formation ~ exposed in a narrow band on the 
I 

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

j;~"ike OI~v1 ~-r( tL k+L;~ "f- J-~ )l-r~~Yr(l 
pce-, ~) ~ I :fi () ~ l c( Lv.- h (_ He / ~ ; t!J ~~I li---- ~I 

tk -l ~ l ·~ 



outcrops of North Horn Formation in the Skinner Peaks quadrangle 
\. r; Q.....,- , ",' .It . . ' 

c:cn~~" ~'~UiPOSetl of.P<X'rl~ .,SOl:ted, (bi;;;±ct:±cf\ cliff- and ledge-forming :>l-V conglomerat~. ' ;\' cla~t-; 'ire sul;langular to sub rounded pebbles, cobbles, )<. 

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

Purple clasts were derived from the Precambrian Mutual Formation, and 

tan clasts were derived from the Cambrian Tintic Quartzite; dark 

blue-gray carbonates represent a variety of Paleozoic formations. 

Ma±rix is p_o..o~S,O.l:.tedr~Amedium--to·- fine-gra-ined;··· ~ealca'reous 

sandstone. 
l,( .. '/t ( (.:-t' ... ~~~t- .. ) ' ~ \ u ... ) 

Clast size decreases up-section;..' the top of the section consist~ Ie.. 
f\= r 

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

in the quartzite-to-carbonate clast ratio up-section/ ~he lower part --::-

of the section has a 0%/100% carbonate/quartzite clast ratio, whereas 

the top of the section has a 75%/25% carbonate/quartzite cl?1st ratio. 
r. l .. , '</ (' ;,; , \/;:. "" "'1 ' .... ;1 :-'1' ;. ............. 

The color of the unit also t..va-r-ies-i-~ up-section' @irection~ it irE! -<-
~ l:~ 

gray at the base, red in the middle, p.nd gray at the top. ...!pfte- L 

'" sfl'~ l~ 
descLiptien of ~his section of Ner~h H~ is similar to Mattox's ~~ 

(1986, p. 80) description of "high escarpment and inner canyon ll North 
,~ .;."..i"-u-.f #Of''',,;) -I':> fA.:.:... t' ... ~t-

Horn strata. -
J\ c;l-r ... f,'jf-#A /l...r '-' . ,{, IlL-

In mostAsections, es~eciallY fartherAeast, the North Horn 

Formation lies confOrmablY. on(!ep 0:1 the Price RiverGFormatfonl and EJ:s-
:1 1o"/o....J f$;h~) I 

-rn-tl;H."::.J conformably ~~ the Flagstaff Format~or:; £_owever I in ..e. 
" e:A r 

the Skinner Peaks quadrangle, the North Horn Formation lies 
;+, 

unconformably on ~the. Jurassic Arapien 

w·1h 
Shale, and (..f.lnto] 

relationship ~t'-Ne911 j t a~ the overlying st_rat,a is unclear. 
t1l\ IN 1~~-<ll"-l~ 

. The thickness of the North Horn Formation is also anomalous. 
j\ 

7 
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exposed section on Skinner Peaks is only 300 feet thickJ .. ~'WtWer, OA~ 
. I1c jd ~ ~ 

6 miles to the west in the West Hills,! Clark (1987) reported a 
-------------~---.............------ .. .-.--.--..-.......~ ... - .' 

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

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

Creek Reservo~ .:.-\ . I . " :.---- ) 

117 
/\ 

fJ.Y The drastic thickness variations and the relationship between the 

North Horn Formation and adjacent units is discussed in detail in the 
... . (((: +:.; (' ::; '-:: '1":. ~~ .,, ', Co) -r,. 0 : 

50:(. t :Slj " Interpretation of the Stratigraphy of Skinner P~aks". 
A 

TERTIARY 

Flagstaff Formation ()~~~..;)f-

The Flagstaff Formation represents a maj or" lacustrine [i?ase 

deposition :that occurred between the alluvial fan and floodplain 
Q 1.'1 V I , .~ ... \ IY'~ " -' of 

@QnQ4~ions represented L~the North Horn Formation and the Colton 

Formation. ~la'ta @~he Flagstaff Formation range~ in age from - ~ 
Paleocene to Eocene2 this age range 1il based primarily on 

paleontologic evidence {fhat: has ~ gathered by various workers 

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

others, 1982). 

In the Skinner Peaks quadrangle, the Flagstaff Formation is 

exposed in the east-dippin,g cuestas of the West Hills in the NW corner 

of the quadrangle. Beds tentatively identified as Flagstaff Formation 

lals~exposed along the NE siqe of Skinner Peaks and are discussed C7 ......... , \ L K +u '- T 
in the I1Interpretation of the Stratigraphy of Skinner Peaks". .;t.. 

~<;,....,.ul I... • 0 " {(cjoI\ 
A"sect:Lon of· Flagstaff ,~ormationEi~s m~~ the West Hills 

tOl\i,,,t::, 01 (,,.. dt.c(('''.,.. ... '''''1 "' ... ,~, ... ,L ....... v-) 
north of Mills GaPI Calcareous mUdstone, sandstone, sandy limestone, o ~ -
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( (1' 1-;--1 !01_ )_ 
limestone, and conglomerate 1\ !1:is-ted-1n-o.r-de-r--&f-decre-a-gtng-abUndaIlc~ 

ere the major kGek ... -t -ypes in 1!h-is secti~ These strata are equivalent 

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

quadrangle to the north. . .. .... 
a../ " . ~ . { ~. ~; 1"'"7' 

The color of the ~a~ varies from grayish-yellow to pale 

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

calcareous mudstone is massive; it weathers to a slope and ranges from 

20-80 feet in thickness. The sandstone is usually calcareous and 

composed of medium- to coarse-grained quartz and lithic sand; locally, 

it is cross-bedded. Compositionally, the sandstones are quartz 
/~Ju'~ 

arenites, sublitharenites, and lithic arenites (Clark, 1987; Auby, ~k~~ 

1985). Beds of sandstone form ledges that are 1-4 feet thick, and 

commonly are laterally discontinuous. Massive beds of sandy limestone 

and limestone form resistant ledges 2-20 feet thick; locally, these 

carbonate units are platy, weathering to slopes with local ledges. 

Beds of clast-supported conglomerate and conglomeratic sandstone occur 

locally throughout the section. These units are laterally 

discontinuous, often ~hannel-form in shape, and 1-10 feet thick. ~ 

Clasts are subangularto subrounded, poorly-sorted pebbles and cobbles 

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

calcareous sandstone that is c ,omposed 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 

/'(/;"'1",,,1 ( t 1 
Lt..IJ'IM,,:r? ' 9 



those of Muessig (1951), Lambert (1976), and Clark (1987). 

The base of the Flagstaff Formation is not exposed in the West 

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

the Juab quadrangle to the north, and there the contact with the 

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

is the contact between the Flagstaff and the overlying Colton 

Formation. The Flagstaff Formation is approximately 525 feet thick. 

Colton Formation 
r or 

Fluvial and alluvial plain sediments~wh~~h-~e ass1gn~-t~ the 

Colton Formatio~ represent the final infilling of the Sevier foreland 

basin ~h occurre~during the Early Eoc~ri~ '.' ., .. ".) 
~ -J 1\ 

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

in a conspi~u~us red~a~in the east-dipping cuestas of the West 
J" c...AA •. -t , J'I'.. , r: 

Hills. t1 ~eds 'tircrt tentatively ~ave-beOJj identified ~n--t:.Ms--st:u~ as 

Colton Formation are exposed on Skinner peak~ and are discussed in 
Lk+:!~T 

the IIInterpretation of the Stratigraphy of Skinner Peaks". " . 

In the West Hill, &n the SkinneL Peaks qaadLdngl!) the Colton ...&
,,.;-..u/:f, 

Formation is composed of Teddish-brown mudstone, sandstone, and 
A 

conglomeratel ~hin beds of limestone occur locally throughout the ~ 
- I ., fa.,.." ( Jt. -k-d ::i'l 

section and are considered to be the deposits of~rt livQ~local 
~or~ 

lakes. The Colton Formation as a whole is@..9:1e:=Tu~ . indurated/ and it *-

,weathers to form a saddle between the more resistant Flagstaff 
(·/~ ~,-- ... -h.rr-. l .. -' SLJ- ~ lo'-".J 

. i-
J

" . • • "<b!;;Qat QRE;) and Green River Formation~ !limA l1ttiastgRe is ea:J:earesQSo-afId 

TttEr"scruds Lune is friab-1:e ana w~e};s ~e a 
TN- f~eI ~~ 's Fr· ....... ,~ 

W±t~~~rIy occur~q-Te~qes. It is ealcareQus and is composed 
, 1\ 

Fo~~~~t'~ M,"eI$~ 4(,.,/ >~~ ~; ~'~~l 
e-.)b../k.n I) ~,__ ",,-' J ~-=--. :~-IL oc-e~'S",~_1 ~""$ • 

slope ~ 

of -& 



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

fragments, and mica. Studies by Marcantel and Weiss (1968) and 

Stanley and Collinson (1979) show that Colton sandstones are commonly 

finer grained and contain -greater amounts of mica and feldspar than 

the sandstones in the Flagstaff Formation. Beds of limestone are 

sandy, and they occur locally as low, discontinuous ledges. ] 
/,.---.. 

~ gonglomerate (figure 1) is clast-supported, moderately I ~I 

sorted, a~d~:tc·~ clasts are subrounded pebbles of approximately 

equal amounts of purple and tan quartzite (from the Mutual Formation 

and Tintic Quartzite), and dark blue-gray Paleozoic limestone. This 
?(o",e.-(\~w"'I c..t-

sui te of clasts indicates @ol'i v atie~ from the Sevier Highland to the .JL-

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

rock, is sandstone tbat is calcite celttel"tt.ed aRd composed of medium- to --
t..~~M "7 c..tt.{", · f~ 

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

feet thick, channel-form, and laterally discontinuous; they occur as 

ledges and cliffs. Regionally, conglomerate is rare in/the Colton an9. 
;?rCl)(' ~ ..... I 1-0 -f-J....<- ~.i)HI~ /'j ,-or- ~ 

it o.cCJ,lrs here only because the area was EIQse -eo-tHe edge e-f t.h.e. 
A~' ~ ~s.fa.rrl ...... ft/)/~ -f-,."-<- 1:,1l;,-;". 

basin;] 

The high percentage of mudstone, laterally discontinuous beds of 

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

strata attest to the fluvial (fl~odplain and channel) origin of the 

Colton Formation (Marcantel and Weiss, 1968). 

In the West Hills &1\ -ePie SJei""eJF l@aKs ¥aaldn9leiJ the colton 

Formation is underlain conformably by the Flagstaff Formation, and 

overlain conformably by the Green River Formation. The formation is 

approximately 300 feet thick. 

11 



Green River Formation(r:"j , 
. ~ ......... ~./ ; •.• • ,n .. I' ~:,.; "'. , .... , It i:u 

Sediments that were deposited in Lake Uinta from the Early * 
I ' , _ f\ 

-1'" :- / 1' J. • r • .' , -

LthrQu~ Late EoceneEfe-rmed-th~ st:rata--ofjthe Green River Formation. 

In the Skinner Peaks quadrangle, strata of the Green River Formation 
/ e /'!/ ~ 54f.. -f- (6 h ~f CJ ; VJ oIL.~? ; +, ca. r.. I ~"'.J; / ~Yu"'krt ts • , _ r-" 

rnefleet..::::::the lake mer§,l:nai J ocat-l:en of t:1cls'r-quadrallEJ1;e--; a;;.$ four i ... :~( C- ;s.. 

distinct lithofacies are recognized/ from the base of the unit upward,tP 

they are the mudstone, clastic, and mudstone-micrite lithofacies of 
, ..: .... 

Clark (1987), and the Tawny facies of Zel-ler (1949). 
Duf C. ~D(JFI)'r'1s (\ 

The best~xp@~re3=o£=strat~of the mudstone, clastic 1 and 

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

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

I '~ ' ) facies are found in the vicinity of Skinner Peaks. 

r 1 ' I". 1 ti 'ft,l.:~ . I i f 1 "'L 
I,. r ' ' • '- 'J ~ ',: .... J ;... (' I ~ ... " '-"J "',' ~ r '\ u "\.·' • .,·,.t ',( . 1,,_ -" . , "' ~J"'" :: .. .. ~ :r:.r. : r .l\ ... .. ,- - " -1 . .....-J / ' v v I ~ , 

~on.e.-f'ac±eS"0 The mUdstone lithofacies is composed mostly, of fl'1 
JtJOl"lt <i/l ~.r..l-e~! l/ 

thinly bedded, grayish-yellow mUdstone that is t!er-y illcohelOEI:!J and "J2-

subsequently weathers to a slope. Thin, laterally discontinuous beds 

of quartzite pebble conglomerate and sandy limestone~ls9 occur 

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

stromatolitic limestone that contains brown and gray chert nodules. 

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

in diameter. 

~~ie faeie~ The .clastic facies consists of conglomerate, 

conglomeratic sandstone, mudstone, and sandstone. The conglomerate 

is reddish-brown or grayish-yellowL it is 

poorly-sorted pebbles and cobbles of quartzite and 

12 



carbonate in a medium- to coarse-grained sandstone matrix. Theee & ' 

conglomerate and conglomeratic sandstone units are poorly indurated 

and laterally discontinuous. Mudstones are reddish brown, thinly 
t.l(fc4/~ 

laminated slope-formers. Sandstones are gray, cal~itQ-cQmeR~ed, and a/~ 
t:j /"D(. , ')001 '" .A 

composed of quartz and lithic fl:~qmelIts; compositionally, these 

sandstones are sublitharenites, lithic arenites, and lithic wackes 

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

discontinuous. Beds of oolitic limestone that have been replaced by 

silica also occur locally throughout the clastic facies; ripple marks 

commonly are preserved on the tops of these oolitic beds. 

~tldst:OR:e-mic.ri.te...-.£acies -: ·J Alternating beds of red or yellow mudstone I 
::.-J 1'I'1V .. f~ 

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

The mudstones are very thinly-bedded, poorly indurat~d, an~ 
-h.~_ \. tOM/' 't.A- c;te~fc,.. 1"-... 

cODsequently, thfi¥ weather to A slopes.~ ~udstone;s 'total evel: 50 percent r; 
of the mudstone-micrite facies (Clarki 1987). The micrite beds are 

w~ll- IH~fe-e( 
relatively e Q ;r;Qii9 ancy copseqyentlYr thQ¥I form a resistant cap over '" 

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

and fossiliferous; fossils include plant fragments, gastropods, and 

Clark (1987) noted pelecypods and ostracodes as well. 

A thickness of 1,200 feet was c~lculated from outcrop width and 

bedding attitude for the Green River Formation in the West Hills of 
Lsfr~4.-fecl 

the Skinner Peaks quadrangle. ThisAthickness is approximately 300 
-rk,,~ 

feet greater than thickngssQs calculated by Vogel (1957) and Clark 
7M- 1./I~f4" ft..~, ~"lH 

(1987) for the same general area. ~Asuggests the presence of a 
. fo~J 

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

13 



field. 

/" ~ 
~wnv faCie-53 Tawny ~dS consist of green, red, and variegated 

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

conglomeratic sandstone, and limestone. 'flhe sandstone is very 
..;tli ~ Ic,/ r ~ /( ,,/'( <Tt,o~ .;;:! 

~~ i:t is- usually cementeQ ,Ttd tb ca J cite, a!'ld composed of quartz 
'/7'&0., ""S-

and minor amounts of lithic ~agmen~s. Sandstone beds form ledges 

that are several feet thick and laterally discontinuous/~umerous '~ ~ 

vertebrate fossils are contained in sandstone beds near the top of the 

section. Channel-form beds of conglomerate and conglomeratic 
vV~/( ,rld-e (/~ Te../ 

sandstone also are very Goherent. Clasts are subrounded to rounded 

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

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

. Limestone is very dense and commonly fossiliferous, containing teeth 
C\ ~. ~ - . / 4 

\ . t .; 

and bone fragments, as well as gastropods of the spe~ Australorbis 

(LaRocque, 1960). strata of the T~~cies match the description of 

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

alluvial or delta plain environment of deposition. 

Complex stratigraphic relationships separate the Tawny Beds from 

adjacent units. with the exception of Hunt (1950), all workers 

(Vogel, 1957; Millen, 1982; Norton, ~986) agree that the contact 

between the Tawny Beds and the underlying Green River Formation is 

conformable and gradational; this relationship was confirmed in this 
/c..Z 

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

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

conformably by strata of the Goldens Ranch 'Formation. 

14 
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j'" f Interpretation of the Stratigraphy of Skinner Peaks I ..' . 

/, .' --: ,. ~ ,. f-' • I : I : . 

, .I.- J The , str,at~graphY ,on Skinner Peaks is complex and ~J:ld, 
, I , ' ; , 'P ,- t . ~" \ " ".. : r ,L r., I ' \ . 

thus, poo~~~unde~to~. Approximately 550 feet of conglomerate, 

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

limestone grade vertically into strata of the Tawny facies of the 

Green River Formation. Vogel (1957)~ and witkind and others (1987) 
fltr/-

mapped these strata as~;of the Tawny facies of the Green River 
r'.~~t .;.- (. ' ~ . . .... + co.,-) - fo c k ~ >~71"':' 1- Ij..~ 

Formation. A"closer evalua~ion "of thes~ ffinits·=±nd±cates·==tI:rat t:hei/ 
.. -'\ (S' I". r~ ;' '.' ~t: (t ~( c -} l ~ /~, c:,f f o 

more accurate,ly represent",Late cretaceo~sfEarly Tertiary strata ~ 
,,---. CD. A, 5 Y('~"t..- \ I \)(~~, , vv L,,,,l (.~""w4r\ .)t\ : .. A.t. ~~ J 11-' ). _~ 
t=lJggli!1ii'te€L-l>y Bou9'166 }1. Sprin]"el==o"£ toRe U=EaA C .. o19(jiGa=lrr#Sul:vey (Ut}~) t 

r , . ~ 
:7;'; T:: : ( ~ w o:; _ 

Evidence to support this interpretation isr~~ted-th~GU~he 
-' 

~~~:inq sec~io~. unit numbers (e.g., unit 4) correspond to the unit 
- t ~ •• .' .'r - ' . , ' I I 1-

numbers found in the Skinner Peaks section in ~ Appendix. ~ 
, r - i ' / " j'.' : ' f) ... '\..) '':(, ,;-

,A section of poorly sorted conglomerate and conglomeratic 
A ~ 

~1"'5 /'. 

sandstone, EhicR is appt:e-~~¥-J.Q.Q-:E-eet:- thicg] H:-es unconformably 

on the Arapien Shale. These conglomerates were described in detail in 

the section on the North Horn Formationi , only a summary description is 

presented here. 

The conglomerate in the lower 220 feet of the section (unit 4) is 

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

subangular 10 sub rounded pebbles, cobble~, and boulders of purple and 
~ ; 

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

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

Clast size, and quartzite/carbonate clast ratio decreases up-section. 

The color of the unit also changes from gray to red up-section. This 

unit, which represents an alluvial fan deposit, is overlain by 55 feet 



of interbedded conglomerate and sandstone (unit 5). 

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

moderately-sorted, and@mictiOS) Clasts are subangular to subrounded 

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

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

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

./: ( ' . -' environment. wA1 f .J)~, -t: xd ,': : l 'j i ),,--/\, ~ ~ / ')- /' " . 
,I ' '! (. {.I '..: r::....- i h 1 ./ .- f /' f / ,., .' t /- l . . . .. .. . "{ 

The conglomerate sequence is overlain by approximately 100 feet 

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

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

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

oncolites up to three inches in diameter, forms cliffs and iS~feet 
thick. 

The oncolitic limestone is overlain by 110 feet of interbedded 

Sandy limestone and sandstone (unit 9) and interbedded sandstone and 

conglomerate (unit 10). The interbedded sandstone and sandy limestone 

is reddish-brown. The sandstone in this unit is calcareous and is 

composed of medium-grained quartz and minor amounts of lithic 

fragments; it forms local ledges throughout the slope-forming sandy 

limestone. This sequence is overlain by interbedded sandstone and 

conglomerate. The sandstone in this unit is also calcareous and is 
I 

composed dominantly of medium-grained, well-sorted quartz sand. It 

also contains algal mat pieces and oncolites that may have been 

derived partially from the underlying oncolitic limestone. The 

conglomerate is clast-supported, moderately-sorted, and~im'ic~ It 

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

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

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

fluvial environment which was typical of both the Flagstaff Formation 

and Colton Formation in this area; these strata grade vertically into 

the overlying Tawny Beds. The contacts between the lower units appear 

to be conformable. 

The section is a fining-upward sequence that represents a 
c~!:v ~" /- ;'"'_ I 

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

alluvial plain (unit 5),' l~ke-ma~gji~al ~nd/ shallow-wateJ ~acus~rine 
7//,;,( j-o'1d/ J.: C7 t .,,? f ,./' /_~t.. ... /"' (_ / ' ;.;,.. , 1 ,,'/. l": ,r" t'. ... ' __ _ 

(units 6-10). jjhe lithology -and stratig.J::apby--o-f-t:he-tin-i-1:s~eser--:i:-bed7 

~ ~r-e Characteristic: of the North Horn, Flagstaff, and Col ton ~ 
I 

Formations. It is difficult, however, to assign each unit to a 

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

regional description of North Horn strata. The limestone and 

oncolitic limestone of units 6-8 could be placed in either the North 

Horn Formation or the Flagstaff Formation. , The sandy limestone, 

sandstone, and conglomerate of units 9 and 10 could be placed in 

either the Flagstaff Formation or Colton Formation, although the lack 

of a distinctive red color and abundant mudstone suggests that these 
~Q/' H-4 +-, .N\;...-

strata are more representative 
For "" tz...... 

of the Flag~taff£'LilUQ.tQA§ than ~ 

akQ sf the Colton. Regardless of which formation each unit is 
cr~~ •. ~.~ , I 

assigned to, this section is far more representative of the regional 
/l 

sequence of Late Cretaceous-Early Tertiary strata than it is 

representative oi;awny ~ds. II,.. II... 7i.~"'1 o<4~ • hr~.t ,f.,.,.... ~ 
,. ~ . c<Pt~~~.f 

Based on this interpretation of the stratigraphy, very~enuated) 

tl f(,~ ~ 
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sections of North Horn Formation and Flagstaff Formation are present 

on Skinner Peaks. The North Horn Formation is 300-400 feet thick 
~~~( 

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

Likewise, the Flagstaff Formation is 110-220 feet thick. These 

thickness values are significantly less than values from the West 

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

logical explanation for the drastic thickness variations that occur 

over such a short distance is that welts of Arapien Shale formed local 

topographic highs in the basin during Late Cretaceous-Middle Tertiary 

time. This conclusion is supported by the presence of an unconformity 

between the Arapien Shale and Late Cretaceous-Early Tertiary strata 

and the presence of the oncolitic limestone. Oncolites, which are 

concretions of algae and sediment, form in shallow water, near-shore 

lacustrine environments. Weiss (1969) has shown that oncolites within 

the North Horn and Flagstaff Formations occur preferentially along 

what were actively-rising tectonic ridges. 

Because the units described above were identified only 

tentatively, the strata of this . s~ction were mapped as 
( :., ,:. i-.,,:) 

cretaceous-Tertiary undivided. 
/'. 

Goldens Ranch Formation 

:IlJ,.Q-eFlset of ~de-spread volcanism in utah OGGurred during the ~ 
(rt,fuw-I.L-/ Vtl~,C IfJ~r, ~ ,. v"l~:c-

Early Oligocene\ ~his volcanism produced deposits, such as the An ' . 

~canlCiastie Goldens Ranch Formation. whiefi eccurA tareY~fieH~ 

appl:oximalely Que third of the area of the ikinner peak. qQild.raJ:lgle. 
-"1"'"' IS. pr .. ~+ 

....In the Fest:e3!7}:l half af tohe ql:ladLangie, the formation can be ~E'aGgd 
~ 

eouthwaI:d from the Chicken Creole Rese:t:voi:t th:eotlgh the Sont:h Hills e.ne 

~. ((t;. 



;> 

into-the outcrops tl=la~nk---- the easi:ell1 side of the Sevier s..rid.~e- fi' 

Reservo~r. In the eastern half o£-t-h~al1g1e, i-e--oecurs south-ef fl 

Ghriss Canycn;-and-E-Q.~a't:-l~ttr-roullds Skinner ~. 

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

1964i 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. 
-Por -It ," 50 'e! Jio> r-t

&n tSQ SkiHhet Peats q~~, the Goldens Ranch Formation is 
wilL •. ~ f~ 71t4,~~1~W\ 7Ut- • 

separated into five distinct, mappable units.:J:.unit:s I Ti, this studyj. 
:I:n A"7C.ct".-~'-f~ orrU.1 -f~1 4tFc fA ~~d V-t .-1.:.. 1-:;. 
units \ through ~ correspond to the Chicken Creek Tuff Member of 

I . ~ t 5 ;n~~ t.cr ~ 
Meibos' (1983), and unit ~ is the Hall Canyon Conglomerate or its 

of (rt-fwt.N-u--) /l 

equivalent. 

I 
unit i: 

I' 

Unit 

approximately 500 feet thick. The contact between it and the 

underlying Eocene Green River Formation is gradational wherever it is 

exposed, as in the NE 1/4 of section 27, T. 16 S., R. 1 w. 

Unit I forms slopes, ledges, and cliffs, and is either blue, gray 

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

~nCludi~amina9) trough and tabular cross-bedding~~~~~~ 
51i'-.{L/ ~~ rt. I»..,,(;(o-.,.--r 

pebble/cobble lenses, scour-and-fill structu¥es, and normally and 

reversely graded beds. (t7 
r;.,- _ AA-~~'> ve".frc~ Lt$~. 
~ above the contact with the Green River Formation, Unit I is £-

composed of bentonitic shales interbedded with thin, platy limestone. 
@5~: 

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

fA ~51--·S 19 



sandstone, forming a coarsening-upward sequence. 

The upper three-quarters of Unit I are composed of sandstone and 

conglomeratic sandstone. The sandstone and matrix of the 

conglomeratic sandstone is most commonly a poorly-sorted lithic or 

arkosic sandstone. Grains are subangular, and range in size from 

0.5-10 mm, with an average of 1 mm. The cement iS~ic.allY 
~ "'.to -f~('( 

calcareous, and the rock is friable to mOderatelY~~ 

Clasts in the conglomeratic sandstone are angular to subrounded, 

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

size of 5 em. Approximately 90 percent of these clasts are volcanic 
/"dJc.s ¢tr~k~ 

~1 o~idln and were probabl?; derived from ash and lava flows of the 
;;) '.J /\ 

.,.~ .... -t _ '"" . ) -f" IN.. IV"";. 
~ Tintic Distric~. The other 10 percent are quartzite clasts that 

were derived from the Precambrian Mutual Formation and the Cambrian 
- tJU-f6~ 

Tintic Quartzite, or from pre -exis:t;:.ing conglomerates. 

The coarsening-upward sequence of Unit I represents a shallow 

lacustrine/marginal lacustrine/fluvial environment of deposition that 

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

1-
unit N: 

'IAru.,> frr"rl"l 
Unit II is a crystal vitric tuff that ~ 40-70 feet thick. 

The contact between Unit I and Unit II is concordant and sharp. T~ ~ 

tuff is slightly welded, pink (weathered and fresh~, and usually forms 

slopes. It is composed of 30-35 percent crystals . and 65-70 percent 
jJ£{~~ IS 0" 1IAS~'1 

~matrix. The crystals are euhedral and ave~age 1 mm in size. 

Approximately 60 percent of these crystals are biotite, 40 percent are 

bipyramidal quartz, and sanidine occurs in trace amounts. The matrix 
#{$tr (1 0 -15' ~) ~J 

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

'" 
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0.5-20 = .. and € (70%-7~. Bubble wall shards are visible in thin 

section. 

/11/ /r. "I 'r 
3 ~~ r~7(.'> 

unit ~~: Unit III is coarse-grained~~sandstone that~ 

50-90 feet thick. This unit is red or gray in color, forms resistant 
5 { ~ ... ,... ~ -f,' ( / 

ledges and cliffs, and displays cross-bedding and channels. It is 
1\ 

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

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

fb/ t r z ,hfl/' .. b d d d .. f / ' r"'~7Ir J.- The ll.thl.c fragments are su roun e an range l.n S1ze rom 2-15 mIn. 

t - .\c., 
~b\(.~I"''' ' The quartz crystals, 

and average 2 rom in size. 

hematite, and sanidine are subhedral to euhedral 
S L....c/~ -lOA--<.-

This ~ is cemented by both silica and 
11"14;~ -I-L~I 

calcite, and is moderately to very coherent. 

unit II and Unit III are separated by an erosional contact. The 
d.t-fl" "~ 

nature of the contact and the presence of cla~s of Unit II within 
~~?' 

Unit III suggest that Unit III was derived)ra-t--l-~-aii)-t in part)from the 

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

that occurred between the eruptive episodes that deposited Unit II and 

unit IV. 

t 
Unit ~V: unit IV is an orange- or tan-colored vitric lithic tuff that 

is approximately 70-100 feet thick. The contact between it and Unit 

III is sharp and concordant. This tuff is less welded at the base 

where it weathers to form slopes; the upper part of the unit is better 

welded and it weathers to form vertical cliffs that commonly are 

cavernous. 

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

50 percent ash and 50 percent pumice ~ ranges- ~n size from 1-10 cm ~ 
/ 

/"'7 . 

[;_ c-?' S,(? / ,. ~ ~ 
and ~ commonly flattened~ i5fie bQQci~n~:._p::laR~ The pumice <fOtlllS ~ _c 

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

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

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

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

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

'5 a >~~}~ c",,-A (ifl-7t..~T-/-." 5"-/~ ~ >~7V"-<'- ~ " ~ g1 .... " v"-..k+ 1::. -1-1.....-

unit V.: Unit V is"the Hall Canyon conglomerateer it:s equivalent. ft-- t 

is an @C1a:9 $andstoaefeOi!9'1.:oIll~-1c::-s:a:f1tlsLO::Ie=~lu.e_ .k-

- ; 3Z. 
~hick:rf~l In the Skinner Peaks quadrangle, the base of ~ unit is ...-a-

- {/'IAa'.f-,- ./: C-#'"-/-... "'+ 11/1'-r4 t.J11~f Iff. (') L/a,-.I.FL ... { A-,..{ >t. ... r;. 
exposed in only one place/ the top" is not exposed at all, due to. ~ cc..r-

::.. tlf (}".;f 1[: ~cc.--.>A- 01 
16Y1 

erosion, and the seceion is fu~thercomplicat~ by faulting. Clark 

(1987) reports that the thickness of the Hall Canyon Conglomerate 
fu. .f~ ~ • .r/t, 

varies from 0-400 feet in the Juab quadrangle;f ~e cont~l t bceweert 

Unit: T.J a~t: xV i3" eres:l9Ral .bid 'Sha~ 

The basal part of unit V is an ~clast19 sandstone that is very 

similar to Unit III; however, it is thin (rarely greater than 10 feet 
I't!-<lf/_~ 

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

is very similar to unit I in 4;e~!n:!! of texture and composition. The 

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

~ 

-h..rlA~S 
clasts of unit IV within Unit V. Unit V 

" 
also , contatns more sandstone 

/ ()~. 1- £')(k. \'.tj 
and less conglomeratic sandstone than Unit I~ ~~ sandstone ~ 

(.<di""', -+'l~jol\c..-1(~\~\) C:l.;t~~~'l ~ 
relatively homogeneous ill teLlliS o~ grain-size and composition (medi~m 

,~ .,~J..,\-'O~ " 
to coa~~e ~rai~Qd lithic 6a~asto~ ~ contains very large-scale, 
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\ 

\ 

I 
i 
i 

tabular cross-bedding. The sedim~ntary structures, thickness, and 

~verall stratigraphy of this unit suggest that it is an alluvial fan 

or a fan-delta deposit. 

t /'-.. . 
J I ~ , . . 

, ! 
1 . 

I 

Two small intrusions of hornblende monzonite porphyry occur 

in the Arapien Shale. One is located in the NW 1/4, NE 1/4 of section 

36, T. 15 5., R. 1 W., and the other is located in the SW 1/4, SE 1/4 

of section 25, T. 15 S., R. 1 w. 
p :::. ~ ,,- " -1 

The§tf' intrusions are ·not-very 

resistant/ and ~ weather to a Lg·~us-..l-ike,-talus~-that.-i.:.fB black or 
7[ '.J;i. • 

dark-gray due-to~the~abundance,-·of-hornb·lende::·l These and other ,..... -
intrusions in the vicinity were classified as dikes by Zeller (1949), 

7 r""';'" ~.- ,./,. / J ; - {I I I 
Hunt (1950), and Vogel (1957)., "'-.Jv~'t ; '~ , ~ _ -t :~· .·r'-<' \~ . -~./ ,-Yr4/f'v! LJ~ 

t,.,,.. .... -I/ f" 1 p .e·L :JL.\1--1 '-/vvo,- / -+ ~ ~ ~I' . C,) ,,-, . • 
(jFwej thin section~ of the ~rusions vere ex-am:i-fted--uJ:lder-a 

j, I' I r 1\ , C:::"'" 
~/-'1t,lt r , - {J- rn~-..,!~ .. , , · -:" jI ;)I , ·: j"' ~i / .... rl .... . · ~fl'.;. 

pet-r-Ogl:aph:i:c-m-ieroseep~ ~pp.r.ox-.i:mat-e-1-~ 65 percent of the rock is 
A 

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

aphanitic groundmass of highly altered plagioclase and· orthoclase. 
"",It. 

hornblende;' feldspar 

@hgI hornblende ~"'r 
~ 

Approximately 75 percent of the phenocrysts are 
[c,. , Y' -: u ' ; zS" 

and magnetite (jaa~ -up] the remaining ~ percent. 

phenocrysts occur as euhedral to subhedral laths that range from 0.01 

to 2.5 em in length. Most ~t~ phenocrysts a;~7~ie~~:( s~~~edral 
"1 dl<.l) . 1\ ' 

to eUhedral.~ighly alte~~e cry~~~ 
sh-.([o:..) 

Th~intrusions are post-Jurassic in age based on the 
/" 

cross-cutting relationships in the Skinner Peaks quadrangle. witkind 
St..,.~'it')+ I~/(, fa(b~ 1 -0 6Lr,b~ (?) 

and others (1987) ~ an ~ligocene(7) ta-Upper-Eoeene age for similar 
A ~ +--0..- ~ -.I t..., I~vl l...:L L, e..J-<- It......

intrusions in the vicinity! howeller, the re]atiolls~e 
• 1'1 h-1.-1 $ t~ S Q,J e- T -Lr It f.{ r 1 . 
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t' quadran~ 
-----~ ,------"~--... --','-,.--'- - '-"--.--." _____ . __ , __ 0.-" - ... .-.- .---.-.- .-__ . _ __ _' 

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

I
~ A variety of alluvial, colluvial, and lacustrine deposits blanket 

ft!-:; { , extensive areas of the Skinner Peaks quadrangle. These sediments 

/ , ............... range in age fr_om L~t~ __ ~ertiary totJi;;;i~'. The:!/~~'~edeposited in -

1(11; (" I response "'~tt.t~ctonic ~~~ -~~~~2= such as the development of 

~ I the Gunnison Pla!eaU l'and-w;st-GUn=son-Mon~~eJ the onset and 

\t) I continuation of ~asin and Range faulting, and the advance and retreat 

\ of Lake Bonneville. /~---- J\-=-'~~'(~"!-:-;~-'--~--- --~'-' .. j., ... .. .. ~'- ',- - ' ,:: " ~ "" _ . _ . 

. ,_______ ------ VF:r-'" - "', _1\1 ...... 1 \~ (Qf:.~ i 
----Older Alluvial Fan~ a Pediment Alluvium t, - S.::,;i' , ... ( , .... 

0/ ·· ! r'" , ":- TI " - :. ' 1\ .. " ; . .;- f 2..- :::. ~ , 
C§ediment that wa~ eroded from the Gunnison Plateau @-nd-West 

Gwm-l:soIl MO~oe-±4n~ was shed G?-~ to the west in a series of alluvial 
~.- i /_ , ;#1' f ,~ _ 

fans :=inueh-±-i-ke! those ;k~ave-f-o-rmedl in present-day Juab Valley. The 
"-"' --- - __ r 

+.tv.H '../ ,,, I~ ~4 .... U7rr;ri· - '-

[Upl:iftec.!1 remnants of the ol:d 9-ll.uvial fans are Le-xposed-ctlong-t-he----f-3:-ank 
p ,"", . :->f 7;- ' -,,"-- t., t- " :l ~--1:.J- • 

..e-f-t·he-Wes·t-Gun-nJ:.son-Monocl ifl~ ·in-an~a~e.a-t.hat-e-}f~-ends ,fL om Bt: oad 

Gallyon to the southern end of the quadl;ang] 9:1 The JEia:t-e-r.i:-a-3:--that-f.o.ansJ -: 
'1 t U.~Id'''V it .. -I ,,1''-. _ . 

~~ deposits ~ semiconsolidated, massive to poorly-stratified,a-! 
~ 

poorly-sorted ~ranging in size from sand to boulders,.~nQ 
, (1£1"1 fs v ,r<-

~owish-gray in CO-l-or] @-t. is com~ predominantly C~ sandstone, 

limestone, and conglomerate derived from the Green River Formation 
~_ . ...... _ .... .. _. __ _ J. _ _ ._ . ... ____ -r _ ' ~. __ • ___ _ 

....-. ~."' . - .-.. ---~~ ... - .- ..... ~,,--------.....-,.-~~ •. ~-

includes clasts of pebbly sandstone from the c_r_a __ zy~--~--____ ~ ____ ~ 

volcanic clasts derived from the Goldens Ranch Formation. 
Qr 

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

Formation, Green River Formation and Arapien Shale at various 
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elevations and reflectl-deposition over irregularfPal~opographY. 
r- r 

This i~topography may have been due in part to episodic ~asin and 
~. " ~' ... , t 

t'",-

gange ... faulting which began in the Miocene shortly after development of 
- /<. ' . . . I /~:i( j :' ',' ._,-\ f ~ . ' . f· ., ' . , , 

, ,~.. . '" .- ' J -. 
the .plateau~ ~nd-monOcl.-in&.i 

/ . ft ~ 

The'thickness of these older alluvial fan~ 

varies from a few feet to 300 feet (Vogel, 1957). £i&-is poss-ible that 

paleo-lows , and the ' th!..n~er -~depos i ts ' represen~ing . pal eo-highs. ' 
. -/ .. ~r~ v((l~"'~I--+ - '~/~l'-- t ' . ..:... "d ,t ' ': ","-- ll~T. r- ) ""' -

Pediment alluvium, @lllch-caps", ... the-.; Goldens Ranch >-.·F?rmation-in--··the 
j\ (L;.,//J, ,. .• (.. " ,':,',,'\ " ...... ;' .. , . i,' , .:.~ .~i , -<' . ,: -/ <5"-. /...-.:.. --',.' .,,'-, 

S-GU-t.l:i-H-il3.:s , re-aee--t-s-a~o1.d._er.os.iona-1-sur·f"'aee-"tha,t.-deve:l:oped--dur-:i:ng 
.'1·,cL. ', # -/" .. ~ ,' .-- , ~, ' . 'o'- /:". / oj! V'f--: :" I' ~ . i' , I '('j "' ,' j; . ""j _I" ..... I-~ 

and after up~~~lthe South Hills area. The pediment alluvium~ 
v ~i " ', -(, ':' ,;', -/' w ... i 1'1 

~lhich i~ 0-20 feet thick~ is very similar in texture and composition 
~ - /~ 

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

most noticeable difference is the increased abundance of volcanic 

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

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

sandstone and sandy limestone which occur locally as pods between the 

Goldens Ranch Formation and the poorly consolidated upper pediment 

alluvium may represent local ponds that formed on the erosional 

surface (Oviatt, personal communication, 1989). Like the oldQ~ 
(QTt..() -r\<~·H..I. .. 

alluvial fans, the pediment alluvium occurs at r~latively highe{" 
"'~r:r./t fkQ ( ;It(~ __ t- ci' -(() : "~<.(,..". : , 

eleva tions / f!"-e-f-l-ecting th-e-up-1±ft:-anci-d-issee1:-.i:-on-t:-ha--t;-eec'tll: 1: ed a£4;~ 
Il 

of the pediment alluvium ns-

reflects Lustig's (1969)' p __ re~~~~ha,~~~~~~~ ----favor 'alluvI'al fan development, and areas with lower highlands favor 
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I. The are of the older alluvial fans and the pediment alluvium is 
tlnj(.~UJII\ ','\rH 11\" ~r c .... (fdt.+M ttM.·L·.t.J(>~. ,. U 'I... 1 t ... ., '1'" LI ;-~ .. (" ~ 
l~O b ~wn:e fot ---c:e-r=eain. They are no older- than Early Miocene because 

they formed after the deyelopment of the~plateau and the o~?et of 
(rtr -I/ ., ,) 'Ii I J . I~" . ~ . ' . '-- c". rl i . • . ..' I . • . I . . 

Basin and Range faulting. They are 1l0-yoUng&r- than -Ea·r-l-i-es:t;.- - ... ~- ............. 
/\ 

pl'Q9 i-es prGJ(!:imi1:y-~e-mou.t.h,.....Q.f a deep"ry-tr.rci:"s'ed canyon-tlha-'t!-cuts

t&];ollgh tbe-P'hrgs-t:a"'fFF'orma--&ion..,.---indi-cat'e--tna rth-is fall is a-debr·i-s 

:f3:-eu as- Cl-a:t=-~9,.8..3...).-suggested. Clark (1987) estimates that the fan 

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

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

in the Latest Tertiary or Earliest Quaternary. 

, " ~f s ~rl~-L~I h(, L~1u &r( QtA.+ .. :; 

QUATERNARY 

eider ' Coalesoing Alluvial Fan~ /")c.jks ;-+-<; (q~r:) 

Jtr'"eas covered bi o-ld-a-rluvial fans-and-ped:iment aJ.l.~ 

d:-j;.f:.~e-renUaJ...L.y:-up-J:...i-ft:.ed-by-Basil1 ~dRange faal Ling ena-t:ben-eroded I 

leaQillg--0rrly-t:emnants-of-thes~-a~1'\lv>r-8:"r-depos-i:-1is-Ga~~e-ft.i..l-ls 
p~f,., fa.... So 

a-l~R'Y tb e fJ.aWc~he-moneel:-i·ne-and-i:n--ebe-Sottt.h-HTrl"S .-,~ e mat ~r; a 1. 
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Ilfli( ;11 rApL.;{+S /> 
'taat. 'tag eroded from ·ehe§e---tifJlif~ed dZeagrwas deposited as a series of 

( 
'" I ' I t'"' ,1 '\ L<"' '' ".~' ·" " on , ~ I 

coalescing alluvial fansAthat fill present-day Juab Valley. Material 
I -; 

ehab ~as derived from the South and West Hills sas shed primarily to 

the east, although some was deposited in the low spots to the west of 
/5 

the South Hills. Material derived from the Gunnison Plateau was shed 
vi I J1"!AJ ... / l 

into Juab Valley to the we~. As Clark (1987) noted, the fans from 
• 

the Gunnison Plateau are significantly larger than those emanating 

from the west and South Hill~( ~onsequentlY, the convergence line of 

the two fan systems lies west of the center of Juab Valley. 
Al l /< .; )-1 hYl e~/ D)I / } "'''' ''f(~d ,' .' Q,;-f ~:I /"'-
Coale~ fan alluvi~m is reddish-brown to yellowish-gray, ~ 

unconsolidated, poorly-sorted, and massive to crudely bedded; local 
51..;:>4" ~~ A { , 1/ 

channels suggest a fluvial environment of deposition. Material is 
/" 

clay- to boulder-size, although sand- and pebble-size material is most 
As. '- )t" / j.( c"l .,/ 

common~ grai~ size decreases in a down-fan direction. Quartzite, 
6\ 1\ 

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

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

1983) across northern Juab Valley indicates that alluvial fan deposits 

are approximately 3,900 feet thick in that)Portion of the valley. 
(r~ht'"t ... (.C......; 1"".II~ ~ (-. ' II 

Since Juab valley shallows to the south, the equivalent deposits in 
1\ 

the Skinner Peaks area to the south are probably thinner.~an those to ~ 

the IIot:'th. 

The youngest 
IS ~frif ... ;. 

Qa..f th("DJr'A 
sediment contained in the saaleseinq fanF~ 

~deposited on the fan surfaces during rec~nt time~ the oldest sediment 
,@ liu.... L/ Hl.l- 6 f Ij,ll.- ro.r¢"').-I"$j ~~i tri/. J~ -b.~...... ~ 

contained in these fans i .. "ae probabl¥- deposited in the Lat~- .~ertial:::Yt.h. 
e,.·rtu /lj I~ fi)~. ~ 
,~tt9h 'there is no obsel: vable ev:i:E1eRee=! 0 Cbnt' fIn th.ut. Lake 

Q~~ 
Bonneville sediments overlap ~oales8iJlC!Y fan deposits in the southwest 

27 
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corner of the quadrangle, indicating that the deposits must be ..at-
alt--It/ ,./ A ,. <"- I .-t 'i-:.- ;..?/ .. " > J "' :,.~ ;._ i...-- '. "~" ,-' . I 0 ,_ . -

least a~ ole as Ea~liest Pleistocene. / 

I'}~ ~ ~ t' ~ -f ::. 
Lake Bonneville Sediments 

During the high stand of Lake Bonneville, which occurred 
/ ,' I' ,.:" - ",- .-

. approximatelyL16,000-17,OOO years ~ water from the lake spilled 

through Leamington Canyon, drowning the Sevier River and forming a 

fresh-water estuary VOviatt, personal communication, 1989) \ that 
t.:., J 

extended almost as far south as Redmond (CUrrey, 1982). The eastern 

shore of this estuary cut across the southwestern corner of the 

Skinner Peaks quadrangle. Sediments deposited in the estuary are 

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

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

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

which was the oyerflow elevation of the lake during the Bonneville 

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

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

presumed, based on this elevation, that this change in vegetation 

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

basis of elevation, that water from Lake Bonneville spilled through 

Mills Gap and flooded th~_~hicken Creek Reservoir are~Fe no j 
deposits or shoreline features to SUbstantiate this, but it is I 

possible that Lake Bonneville sediments and shoreline features were ;1 
there once but have been obliterated since by present-day Chicken J 

! r---_ ......... ___ ~_......-..,. ............ .".............-.. <¥..-.,-- ---....---..... ~ .. _.. ......... ' .. ~__...~~_ .. ~ .. _ --,./ 
Creek Reservoir. of Lo Cu. ~ + r :,...e- V~~ ~,4",,-L 

Although exposures are poor except along the Sevier Bridge 
1\ J 

28 



Reservoir, the sediments are fairly distinctive (especially on aerial 

photos) a-rui--ca-R---be-disti-ngu-ished from the surrounding alluvium. wi-t 'oout 

muc~1f~i~~. Poor exposures obscure the nature of the contact 

between the Lake Bonneville sediments and the surrounding alluvium, 

but at one location (section 30, T. 16 S., R. 1 W.), the lake 
- (\.1~~ "- '-

sediments clearly overlap the Quaternary-Tertiary pediment alluvium . 
./-

Elsewhere (e.g., on the Washboard), the Bonneville sediments are 

slightly higher than the adjacent alluvium which suggests deposition 

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

This observation is consistent with the relationships observed by 

Mattox (1986) in the Hells Kitchen Canyon SE quadrangle, 10 miles 

southeast of the present study area. 

The Bonneville sediments are light brown, unconsolidated, coarse-

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

fining-upward sequence that is 30-60 feet thick and are composed 

mostly of silt and mUd. Deposits are finely laminated and 

cross-laminated; soft-sediment deformation structures and ripple 

cross-lamination are common near the base of the exposed section. 

These characteristics, combined with the lack of foreset and bottomset 

beds, fit oviatt's (1984) description of underflow fan deposits, which 

are similar to deltaic deposits . 

. Y-QunCjer Coaleseillg Alluvial Faa (Qc,..f'1) 
- . '. (Q .. f y) 

~ serieS of ~ounger eoalese4ng alluvial~fansAresti on top of - ,. 

-. ...------

older eoale3sifiq alluvial fans north of Little Salt Creek Canyon. 

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

" 

The 
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~ ..... . , ; . j '1 ( " ,l. .. 1- 1 > 
'. ( 

;-they are considerably smaller in size, 
It;· I ' C ; " " . - ; ~ ~ 
I .. tQJt.al:d-:tbQ J r al1ey. The eompo.siti-on 

and theY: ... slope j\-mo:l:e steepi¥ 

\ 
of these younger fans is also 

(f: jJ,,,t 

different from their older counterparts) most of the material is 

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

Arapien Shale. 
~.,. ~ (! MI--(~i r' .. :1 

These deposits are only 50-100 feet thick. 

10unger alluvial fans, such as those that are found north of 
f\ ::: I {./ 

Little Salt Creek Canyon, form in response to climatic or tectonic 

changes that lower base level (Pazzaglia and Wells, 1989; Bull, 1990). 

In the Skinner Peaks area,' base level could have been lowered by the 
t).tI M of 

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

combination of ~g~h of these events. 

The ~ local occurrence of the younger alluvial fans suggests 

that they formed in response to renewed uplift along a fault segment 

and not in response to the regional lowering of base level that would 

-' 

have resulted from the retreat of Lake Bonneville. This hypothesis is 

supported by the presen'ce" of @.eceftY fault scarps that cut the older ~ 

§ealescillg1 alluvial fans,t however, the older eealescing alluvial fans ~ 
:.:aJ • ~ 

in Juab valley. an~Lake Bonneville sediments are incised by , 
>~p~rf-

gullies that are 'as much as 15 feet deep, which &U~~ests a regional 

lowering of base level. Perhaps the deep gullies are an expression of 
/rl /r-Jj?'>"~ h 

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

Bonneville, and the younger alluvial fans 
~0- i 

Ranye act~~y-on a local fault segment. 

/" ~ c.c -Y. -t IA> <l"! rYV.".. .• -----t 
reflect [!.ece!!§] Bas i.t} and 

-Assuming that_ th~ younger 

alluvial fans are related to the Basin and Range faulting that -

produced the 

to Recent. 

fault scarps, the age of these 

,4.<!- IJ~ /4/'-~ 1rn'-'-j 0-/ 

h'j ~ 5~LA~~1 ~ 
/ 30 
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Colluvium, \ Alluvium,\ and !,a.nd&l-i<ie Deposits 
- ---- r J/~/", . ;' .. '--' 

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

'. and landslide deposits which a~e all RCGQRt in aqe-. ;rae £olluvium 
I ~ 

lQ~) forms steeply-sloping, cone-shaped ~~~~~its along the base of the 
,~ r , ' I"';'" 

slopes f-rom-,whlch-i.t-wa,s-dex·iv.ed. , R is unconsolidated, very angular, , " '/"-
pJ I ~ . : '7 I -; ~ I ' \ ', ! I" .. ,) ~ I . 

very poorly-sorte"l.A~clayt' to boulder;sizc materi-al-.. The color and 

composition of these deposits reflect the formation or formations from 
Vi:: I 'l j : -, , ' 

which they were derived. The~ deposits a.r-e __ ~l~_ ~~~~_ thi~~. _._ ,:. 
- E~' -- r --~ ~IIUViun::~~urs al~~~ost ~~~inages;1~~t higher elevations~ 

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

of low relief. Lik~ colluvium, the composition and color of the I 
alluvium reflect the local bedrock from which it was derived. In ~ 

1~, it is il~:~-(iray or bro~)i-I'! colOl: and massiv~ to 1-\.:s 
- 7-

poorly s .tratified. Alluvial material is clay- to cobble-size, ! 
subangular to sub rounded , and poorly- to well-sorted. These deposits/ .--------...... . - '_._--.. ' ' 

I are generally less tl}an 30 f~~:t thJ_~k .... / r i (Q I~) I 
'--=.::..:.... ,~!tu;- dtsC_l.-l<- " lO;I!'": };", ";17(:.;'/ :,4" -/ ?< S ~r/,(A~U. ~ I "", j ••. / c- Ie.,. .. ;: ' 

Two 1 ands! ides a:t=e-the-on-l-¥-ma-ss--mo~m&n:G-depos..i.:t.s.-.t.ha1;· were , 
A 

-obsePred in the Skinner Peaks quadrangle. One of the landslider! 
tit. '1",.1, ~~, lou .. J-~a 

t oeGurred on the north side of Chriss Canyon in the SE 1/4 of section 

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

the SE 1/4 of section 22, T. 16 S., R. 1 W. Both of these lands~ides 

occurred in strat~ the Green River Formation and consequently are 

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

sandstone in a matrix of mudstone. The Chriss canyon landslide 

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

of heavy rain. Presumably the Skinner Peaks landslide, Which is as 
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fresh as the Chriss Canyon landslide, also occurred in 1984. 

The 

(r) 
\", / 

structt:iral 

J; !.. ' 
STRUCTURE .:-: r '" i - ;,;' t o' \/ ~ 

(~c..I.t..~ ,~ -fk '''~''fl'~f~l 1-1> 
geology of theASkinner Peaks quadrangle is~the 

result of Sevier thrusting, formation of the Colorado Plateau, Basin 
(/~fefl'~~l ) 

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

litl I( .. ...juos ~ 
structur~ that were produced during one tectonic event were 

superimposed on the structures that formed during the previous 

tectonic event. This resulted in complex and confusing geologic 

relationships. 

Sevier Thrusting 

The Sevier orogeny, which began in the Late Jurassic and 

continued into the Paleocene (Armstrong, 1968), was the first tectonic 
/ :{ CC;,f IZ /" f' ! 

event ,that affected the Skinner Peaks quadrangle. It was 
/; fold,t, 7 trt d 

characterized by eastward-directed thrusting which placed Precambrian, 
/\ 

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

Middle Jurassic. Middle Jurassic marine shales such as the Arapien 

are structurally incompetent and consequently acted as glide planes 

for the thrusting.~a~ sail~ ~be Se~ier Hi~hlQRd. 
, ~r~~1-

There is ,very' littlej\surface evidence of Sevier thrusting in l the 

Skinner peaks'quadrangle/~ substantial subsurface evidence 
';)._--

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

surface features can be attributed to the event. Data cO:l:l.eete.a from -" 
,. ~"'&f'1 €'71-

drill-holes in and adjacent to the study area reveal several 
(}oft.. 1\ "ttf ('(~d- cJ ~ 

These repetitions ind~cate thrust faults 

" 
stratigraphic repetitions. 

.,;J: ~(,J 
/ ~{. P 32 
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that formed during Sevier thrusting (Standlee, 1982i Lawton, 1985). 

Drastic variations of the thickness of the Arapien Shale and adjacent 
'. (/.. ;., ,,-- j 

units are also attributed to thrusting~ 
- - 1\ 

-((c or:, ':. , , ' .' , _.~ '. I 

The only @tlrtace-: evidence that can b~ attributed :~i-~-est-li~ to 
- " k,-. (L ~" f I 

Sevier thrusting is the highly contorted ; stta~ of the Arapien Shale. ,,_ 

[£-;.;-po;-;-ibi;' --t;;;;;;~+-:~ 'th~-;~~~;';f~:~:UY-~~ betw~e~ the \ 

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

"-- '( ( ' !:'", ' I ' - , t-.. .. / ." 

Ranch Formations may be related to the Sevier oroge~n:t-. ........., .... - ( - --.. .. __ ---.. . - .... ~-___ .~~~_"t~-.-..: -... ~ ' ..... ~ . - ""'--

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

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

thickened region. As a result, the incompetent unit should be highly 

deformed, as is the Arapien Shale. §~0the_Poss±b-l:e-resttH:-Of-thiS 

process-rs-the·-foEna·t -i-<m-of-topographic-h.i..ghs-in __ the-area-af 

th-icken-~n r;tandlee (198~-:--~e~~-~~- "~'~~~cic-;ti~~ '-to ~S~·-M~~;;~)----' 
! 

suggested that thrusting and folding indirectly may have caused the ' 

local Indianola highs . ob~erved by Weiss (1969) and Mattox (1986). 
Ar. ... ~A;:: .. ~7 ·~"i!D·i , !;'±·\ ~--... - ----.-------
It is a.so possi~ that the paleo-highs are the result of 

diapiric movement of the Arapien Shale. Differential loading or 

tectonic activity is often necessary to initiate diapirism (Lemon, 

1985; Jackson and Talbot, 1986)r :!;he influx of coarse-grained clastic~ 
- • ;::;. ( ~~LJ 

or~,t.- -/. 
mai:el:ial from the highland to the west and the eastward directed 

1\ 

thrusting taat was Qccurri~g at this time would have provided both of ~ 

these mechanisms. The presence of a thick section of oncolitic 

jtfit~1;; limestone on Skinner Peaks supports the~ y that this area was 

33 



actively rising during deposition. 
0J~ I"]? ~~ \ I •• "/, , 

Regardless of wh-i~~·J=l-a:t;.i.e.R is correct, it is certainly ....x-

reasonable to conclude that the unconformity that OCCUl:=S between the 

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

Ranch Formations is related to Sevier thrusting. 

Formation of the Gunnison Plateau 

W-es t 'Gunn--i~-on-MGnocl-ine 

-rA{r.: 1<: f ' .~' f-. In the ' Skinn-er -Peaks-quadrangle," the . Colorado Plateau Province-... is 
'----"" ( ·V~ .J ·fl I \ I I J . 

1--1.~ .' ,. / . . . Jcltv'l r. n, '.t .)), ; . ' . ' .:·1 ~" ' F " :" _~ >.:' ,;/1('11 /h ", ,' ;i u , I ~-

f" ~l;:-.· r./~ .J_-, ~ep-re-sented -J:jy-=-llie-Gtfiirfi'son " ' Plateaut.which -. terminatos-a~.-thd · ·west-~ 
tile:'/" 'i j, '. Jv ~· T 
/~""7": ,t. / _. Gu-nn-.ison-Monocline .. ;:.inside ... ;th7-., . e~s.t,.vedge of ... the .. quadrangle. -~he--West. 
- .' .; '-... -{ ( r.I.-As A.I .~ ,-t·,·, - ';c- ~ v: . ~\.r·cl J ,". ' i 

-t{- // Gunnison .. Monocline/:
1
is-approximatelY- '·18 miles long, a·nd it extend,s' from 

:::::r,- ; .. :.:...... Fayette Wash in 

~/.; CA ~'7f...--1-north of Little 
Nlck..~ k-~\- ~k S ... (~c. ~ 

the Hells Kitchen Canyon SE quadrangle to' ·Buck'·Canyon, 

Salt Creek Canyon (Mattox,'· '1986) • lye!? l) ft f.~, ~) /:~': f..-

rA" J~ I In the Skinner Peaics quadrangle, the West Gunnison Monocline 
rr's/" '; /J ;; ! ch :::. f'tuz-
jltt1.n. vJtA.,( consists o£- Green River Furma-aeIl' and Goldens Ranch Formations s:t-r-ai=a 
hll 1~ ----- wh±eft dips 25 to 30 degrees to the west or southwest. Dips of 55 

1\ . 

degrees and greater were observed in Green River strata on Skinner 

Peaks, but these valu~s are anomalously high and may reflect diapiric 

modification by the underlying Arapien Shale. 
=::--___ --_______ .,...-,~ __ , __ ,, __ .. ~_8'o't ___ .,.,-~ __ ~-,.n • • ~...,,-..---.--"'m.~.~ ' "' . ..--...........~ _ ' 

~ _~A thick section of Arapien Shale cores the monocline_and ~xte~ 
• -l~ard under the synclinal structure of the plateau. (rn general, •. ; 

the Arapien is highly deforrned~ and attitudes are quite variable. 

Attitudes measured in a relatively undeformed section below the 

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

consistently 40 to 45 degrees SEI these attitudes are consistent with 

• 



\ 
1 

1 
1 
i 

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

Peaks quadrangle. 

Based on the interpretations of Standlee (1982) and Lawton 
)k_.lt-

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

'" that formed during Sevier thrusting; it is likely that the variable 

attitudes of the Arapien strata reflect deformation due to the 

thrusting event, as well as later modification by tectonically 

activated diapirism. 

The West Gunnison Monocline and the Gunnison Plateau formed 1 r f I - f- ' I • 

during Late Oligocene or Early Miocene.~.·'l '~~n~ Of""-Lt;~-"~~~ 
. 

is constrained by the Oligocene Goldens ~anchformation, which Ii 1': 

elL t:-i r:, - \ : l " ; .~ \ ~ [( I 
repl esent:s the youngest strata o-n-~he-moOOel-i-ne. The conformable ....2. 

1\ 

contact between the Green River Formation and overlying Goldens Ranch 

Formation indicates that monoclinal warping had not begun prior to 

deposition of the Goldens Ranch Formation. 

IL~ __ -':--:~+"".r;"? ~ ...... 
r ~-V ~ . / ~ ~ Nvlfl"".\ \~ .• ,\\i- I' ~\ . .. , 

Basin and RangeA~_xtORsie~_\. 
~h<~";11 " 

""TI1:Fi~e:--::s"t-r-tI"'e-t,.:'!u~r=a"'l--=g::"::~y OE- the 
v\ u.. tAt .. f 1) IA.:) 

C{ t .:.. 
Skinner Peaks quadrangl e -i-s- :.-e. 

(~,.._ .rl1~ 
~omifia~ed by north-south trending, 

,.oV\J; f ~·",1 .. " .... H .. ~{v: 
high-angle normal faults, illCl1:ldinq .. 

, the Sage Valley Fault, the Western 
A 

Juab Valley Fault Zone (W~Ft), and y 
aJ~ ()( ('}~.,1.-1- ,-.. , ' 

the Wasatch Fault Zone (WFZ). 

area. ~~ ~,- . fl~ ·t't. ~~ 1 
w~l ~i v,<- h~~ f 

Smaller normal faults also cH:ssect the 
" ~ A 

~~.,..u-,,,,h. _J m4~ Ko·h .... ot r(.fc-"'~-uJ~)6+1 

Sage Valley Fault . t 
y\\){ r'-1~ 

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

which bounds the west side of the West Hills and the east side of Sage 
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I 1 N \-J , ; , { 
" , ~ ~ . 

! 

Valley. ~he fault trends approximately N 10 E~ Clark (1987) sta~ 

that the fault has at least 2,900 feet of throw. Triangular facets 
.I"" ,,~ I/'.L 

[that --have western side of the West Hills define the 

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

Skinner Peaks quadrangle. 

western Juab Valley Fault Zone 

The Western Juab Valley Fault Zone (WJVF~ bounds the West Hills 
e. z c,,~ 

on the east and Juab Valley on the west. Th~ fault is thought toL:be 
(Cn)fi1~ /"-,,: 1: :15 /\ 

~f a 2on~ of concealed down-to-the-east, high-angle normal 
-~ ~ {~VI II ? ,-~~.e., 

faults. Surface evidence for the waVFZ is sparse. southeast of 
~ r 

Chicken Creek Reservoir Lhe fault ~ppea~s to place upper Goldens Ranch 
1\ 

Formation against Green River Formation and lower Goldens Ranch 
~ . 

Formation. roughly N 40· ~has an est1mated 

throw of 1,000 feet. 

Wasatch Fault Zone 

The Wasatch Fault Zone (WFZ) bounds the west edge of the West 

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

high-angle normal fault>4nQ is characterized by down-to-the-west 
1\ 

movement. !Triangular facets or faceted spurs of Arapien Shale south 

of Little Salt Creek Canyon Fault and fault scarps in Pleistocene 
~ 

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

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

10 feet of displacement. The Wasatch Fault trends approximately' N 20 0 

((t.f~l~<..(....) 
E and has an estimated throw of approximately 5,000 fee~. 

1\ 
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Recent gravity and seismic data presented by Zoback (1983) 

indicate that Juab vallepa-ich--is E)otlndea-on-the-west-by-the-Weste-rn 

Jaa-b- va 11 ey Eau1-t-Zo,ne-and·-on-.Ehe'- east ' ·oy·- the-'· Wcfs;atch 'Fault -zon~ is 
..; . ... j ' i ~ -.: } ,,~ ,.: r~ ~ J 

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

other Faults 

~1- __ ~~~1- ___ -'--: 

Other faults that occur ~the quadrangle include 

I , J high-angle cross-faults such as those in the West Hills and the fault 
~: , ', -

<;~~ j \ \, ~ich parallels Old Botllg.!lLRp.<l.d ._.:i,JLtl:l.e._Sputh...Hil:!, s arei!~ These 

, \\ structures are possibly related to local strain accommodation that 
";. '.~ ..,.. 

\ 

occurred during Basin and Range extension. 

Other structures 
Qxl-r : .. :» ,.,--.,.r -r;, .... ! I;; 1'':: ~t <_ 

/ h ,Basin and Range f!rormal fault:ini} not only produced thestructYres.-
tA-d 0;77-;. /\ 

described above, it also affected the structure of the West Gunnison 
;\ (.,. -

.,1 

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

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

normal faults. strata ill the sou:\: gTe-trave-been 

vertical joints,. which trend approximately 30 degrees west and 

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

The joints probably represent shear fractures that formed due to 

east-west extension. 

Sl-rac.. tw fI<. ( 

~;vidence {j 

Diapirism of the Arapien Shale I ~ . 
ifi )~(v\v 

out the ~1~ indicates that diapiric 
1'\ 
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\ !i\ h I I •• , ..... \ ~ . . :"': 

movement of the Arapien Shale /~odified the structurJfl?f-the-a-r-ea. 
,'~ ,I ?({ i : '.t· >,! i...;. " -

~~calI~. tfhis local, ep~~~iapirism was probably initiated by 
./ -

tectonic events such as Sevier th.~_sting, 3~Gf>men=t- of the West 

~unnison 
,/ \ 

Monocline, and Basin and Range extension. 

:' .:; ,!. ' )' : ' :. ; ( . ', '. 

, no i \V 
Z:y'fJ-/\-....- F I at canyon Graben and Skinner Peaks 

r....1A~r 
f 

be 
Flat Canyo,n Graben §s a st:ructure-t,h·~ may ~~~eser:§ an : ~ 

- {. f" ' - f i ,- . .. I, '· ., ' --: t,t.. .:..' " d t I . ,1.\ 

extensional graben that has been modified by ~P:~ric' collapse'-. ' BP-h-is I 
/'\ 

cl,:", o.,- Y I ( .. /\ , 7H. "'; 1., ;;; . ·i~- '" ,,'>., .... I- / ,. ...... . c,: ".' !...- " I 

5:t=-r-ue:&ure-is-app-:r=ox-imate.ly--one--m-i-le·-wide...:1 ~ 'begins near Timber 

canyon in - the Hells Kitchen Canyon SE quadrangle and extends north to 
iVl4-u iA1 'h-J 5kJl'; ( !·;.,.tL .. y~) (,. ,:.j.... 

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

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

~~S't=:f-:r:ont=G~the-6"tinn-4son Plateau. RJ places Hall 
fer r'r"k.:T1 M.$ 

Canyon Conglomerate against Flagstaff and Green River~. The 

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

which places the Hall Canyon Conglomerate against Green RiVer and 

Arapien strata. + ( r 11 

+ . I 6 \.- Ci" 'p., {/V(. r eJN 1':5 0J hie., W~iC. c.:..,... 
The bend in the graben parallels the northwest trend of Skinner 

~1 hL'>R- N;..J +( ~" ,. (.l~. • +C:_11s ~~/,i If 
peaks,wh~chAcut~vacross the ~thcrvrl.~ north-south trend~ng @tructl::rr-e9J 

blocks. . "'~f:A.+i!.t:L -fm'i1'7 j -hCA ZOJ.-R. 
that are ~laLe4 t~~the Basin and Range-Colorado Plateau[Frovincc~. 

-cit + / '(]1r,..rti1 (. -h.,..,.-, ,." (., of rr (A. LItIt"iP.'i1 ' 
~ graben, like Skinner Peaks, is underlain by Arapien Shale. ~ 

A : ~~ . : 
~ence of thruArapienAin the subsurface beneath the Flat Canyon 

j~1t1-!_):;"c. (1 /;1 -rk.- j11'~~~ o-l- 1\'\1\"{/9t..> · 

graben is,,§anifcst:: pC/sal ty wel~ . ·water and/! s,ink holes (W. Jay Dalley I 

landowner, personal communication, 1989). ' "It seems 

assume from this evidence that t~ structure of the 

and the adjacent Skinner Peaks is controlled in part by diapiric 

38 
vJh7 I<.··f I~ ken 
r (/.~ ~( k if~ fk)~ 
6r )/~. 



collapse of the Arapien. It also seems reasonable to assume, based on 

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

triggered by Basin and Range faulting. 

other Diapir Related structures 

Rootless fault blocks of Green River formation can be observed 

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

1/4 o~ ~ection 22 and the SW 1/4 of section 15 T. 15 5., R. 1 W. 
. t,}_,VT 
These~blocks are similar to the detached blocks of colton and Green 

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

\..- t\ 
eil..> 1 

the south~in the Salina quadrangle. I concur with Willis' (1986) 

interpretation that these detached blocks are slump blocks which, in 

this case, slid off of the Skinner Peaks block. [, ~ jtt! ~ .:- S ... r/-,<.-.' r(~ r..' '~ '. <' 

A small syncline in Green River strata that unconformably overlie 

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

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

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

well-foliated clays similar to those described by willis (1986) in the 
5tA-c; y.J!'$ r ,;{, ~ 1'1 t L o{ I ~ 

Salina quadrangle. 

;irA pltvr ')k..~. 
These contacts are also !ndica~ive of movement. 

1\ 1\ 

u~tv .. {t. t.. f i\.,) ,,~t. ::r ... ~ It ~(~~- \.so 

ECONOMIC GEOLOGY/ 
, tS t>~( (L ~ /11A1W..j".-,,-, fa... 

Economic @ej?esi-t~ in the Skinner Peaks quadrangle and ~icinity 
~( 

include sand and gravel, gypsum, tuff, calbGiid:te t. ic.3.l;., manganese, I 
~""'~j.<t,.(. 

petr91eum~dtlCt~ aRa ~Iater. r- sand and gravel':~IH'; · as) 
lcl. ... +tcj \101 '1' ... (",0",,\'\ - ~ 

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

(Dd I QJ,) 39" IS f'l """"~ .... ;.tcl ~ {' . 
(6G J ~J'J ~.,t- (y~Ue,~ 

~J 



l \ " 

from @lay toboUldersl. ~ost" material is sand and gravel composed of -
quartzite and carbonate clasts, with local concentrations of volcanic 

clasts. ~I~d and ';:-ve~ /!hieh--ili nsed prima1;ily 5S road-t1rt"l'~~ 
is quarried f;om numerous gra~elpit~-through~ut the quadrangl~ 

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

of Skinner Peaks began in 1989. Eftr:til ~ypsum can be used in the ~f: 
.:;::: 

production of dry-wall or as a bonding agent in c!ment. 

Tuff from unit IV ~g4~e. Goldens Ranch Formatio~Yforme~ 
was quarried south of Skinner Peaks and in the Painted Rocks area for 

use as poultry grits, and soil mineralizer and conditioner (Vogel, 

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

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

"Azomite" (Vogel, 1957). 

Carbonate rock that is found in the Flagstaff Limestone an4_Gre~;~ 

could be used as bU~o-~ stone. 

Unfortunately, er-Re.aks.-qua:~e, neither of these 

formations make 

rofitable economic venture because both forma o~ 

contain anomalously high amounts. of coa+se-grained clastic material. 
. I~ I"CSL¥"--+ 

Small amounts of manganese eeetlr in fault zones within the 

volcaniclastic G,oldens Ranch Formation. The manganese occurs as 

dendritic pyrolusite in a calcite matrix. Pyrolusite is a secondary 

mineral that results from the alteration of manganese minerals 

(Edwards and Atkinson, 1986).waicb are present in small amGQJ.l.ts...in 

mos·'h-crys--e.a.J...l-ine reeks (HUrlbat and Iaeiu, "l9?"'lt. ~ !langanese ttrcrt (""I -1'1 
~" the pyrolusite was probably leached from the surroun~ing Goldens 

A 
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Ranch Formation and deposited with calcite along the fault zones. 

oil and gas exploration has taken place throughout central Utah 
t.,:, ·- ,It ·.Ii 

because of the structural similarities between it and the .producing ~I/ . ' . 
~(~ t i·" • .j l1e" h · •. ~ :J L·Y; ) . 

d n,~ overthrust belt of,Wyoml.ng ,(Clark, 1987). Several oil companies have 

t 
I • 

drilled test wells in Juab Valley and on the Gunnison Plateau in SE 
l ( ~~f·· j i .... -:.c.... J 

Juab CountYtl no productive reservoirs have been discovered to date. (·<Or .. -
~ 1\ 

WATER RESOURCES 

water resources are somewhat limited in the Skinner Peaks 
9u'( '''''.' '" \ 

quadrangle. "surface water occurs in the Chicken Creek and Sevier .. .:.f. 

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

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

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

Valley,that: lies 1ge-eween thE South Hills and the west margin of the 

Earthquakes, mass movements, karst development, and groundwater 
(eL 0'lt'. \ "c. (.\ 

contamination are ~ potential geologic hazards in the Skinner Peaks 

quadrangle' and vicinity. 

The Skinner ~eaks quadrangle is centered roughly on the Wasatch 

Fault Zone which is part of the Intermountain seismic belt (McKee and 
T l~.,-<.... r4"~1"(. t-'"~ .. ( ... fc ....... 1k 

Arabasz, 1982)/ ~he potential for ea~aa~repRic earthquakes is high. (~L >+r.= . 1\ 

~~arthquakes may ~esult in destructive ground shaking, surface rupture . .J.'..;. 
1\::: 

of allwlii.wn, soil I liquefaction, and differential settling (Clark, 
~"'9I.r .1 f{c-<. t >SM'l'Vlt{"(a( c,h "\.<.+td~ ') 

1987)~ ~~lso may trigger mass movements such as snow avalanches 

" f. r4 ~,"'" kc:. ~ 
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and landslides. Landslides also may occur s±mp1y-because strata are 
· I i · l . ',' ;. , ; { -·r.· . ·i , t.;· 

i~competent or pooriy consolidated . . Heavy rain or la~ge volumes of 
. r,.-. ' - S . . ~ • ·f -

melt-water moving over steep, sparsely-vegetated mUdstone slopes may 
.. f · ~t f_ I -~ " <... ~ 

result in mass wasting. ,", p~+ "-\ 1 ;. . \ 

The development of karst topography and contamination of 
f\ 

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

Arapien underlies much of the Skinner Peaks quadrangle. Groundwater 

moving through the Arapien dissolves the evaporates causing surface 

collapse and subsequent formation of sink-holes; evaporite dissolution 

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

Jay Dailey reported the development of sink-holes and collapse 

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

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

similar reports from local residents concerning the quality of well 

water. 
, , \) (', 0~0C\0?AL GfcUi,'/ S.u.-\-t v<--

~ ~ \ -\-. { i ~c ') ()..'\ , 
tJ\ ~ d" j t ~ -__ r- --
11.; GEOLOGIC HISTORY ~D I.HTERPRETA:'fIONS] 

Aspects of the geologic history of the Skinner Peaks quadrangle 

were discussed throughout the stratigraphy and structural geology 
. ,Iv.. h f{ou • ~ I A-t) C-~ ~ SI ~ 1$ ~ 

sections of this manuscript. ~ brief synopsis of the geologic~ ~ 
~ ';WW1",",-".J-1 of 1\ j\ 

history &s present:ed here along-w--i:'t!h i~p""~t:at.iens concerning] the --<-. 
~I q/6io.;'1 : 

struGturfl~and stratigraphy of the quadrangle. . 
h.-Ic . . '1~rJ i<'1 · f.- 4, ~A r1 ~/ 'wl sf-c.c-..f,A.{ ()I-,.. '1 

The Precambr1an through Early Jurass1c ~~l was dom1nated by 
/I rht(tlt,w p.(r" tit.- ~po 5 /h if ~J ./f( >p/;') ~/j/~ of & 

deposition of I\marine and §-oAtinental Sed.iment:9~ ~ the
ll 
Cordilleran 

rtter tVv-\ u...... B (Iv.. $',.r{uuz.-, 
miogeocline. These rocks are not exposed~s bedroc~in the 

" 'ire... (>f e. .~t\ t 
quadrangle, but they@o occ~ in the subsurface and as clasts in 
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conglomeratesof the North Horn, Flagstaff, Colton, Green River, and 
A . 

I-,;.L ' ; ,~ : <. 
Goldens Ranch Formations. The oldest exposed sLxaea are the marine 

shales of the Middle Jurassic Arapien. Spale. The~~sedi~ents @:net: 
cempase these.-s:t.r:atat were deposited ~a shallo~:~~o~'f1the sea which 

advanced from Canada, through central utah, and into _northern Arizona. 
.. ( , 

By the Late Jurassic this sea had retreated to the 
U ,~ \q .. ', '_ i_ j !~\ \ 

north. Compression . i 

t r rN-4i ~~l\ 
c'stt·( caused 

1\ ~ . /1 
\:J( .; \ r , / '\ (I :.' (11 r, ., \" t f\V 

by the subduction of the Pacific Plate under the North American 
r "( ; ) 

Plate also startefl ' \~_~ ,~~fect "'~t~~f~,fl \-.~:a~tJ (~f~ Jh;,~~i:~;;~:: ~~,,:~. 1\.)-" ... 
East~ard-directe~ 1\ t ,hrusting ~~a.ll-,-lla-1eozoic, ~ 
l t .... c. ~ I ". '\ ,;\l Ci t ( {t\ 01' -. ~.'1 ~ '-'\ -tNt- _ c... '("'e,,:·h.\ u 6 ~~ . 

Me S Og.Q..J.,C stra t a ~e-:t=--t..he.-.incompe-t:~n·t-Az:a pien-Sha-l-e-wlt:t-chact1!d"<rs-a 
c.c"'fft())'~,, ;.., \ (\ .. ~) (",,;,.t l S'.(\ phcl ....... uJ Cf "1i. ,..., : '-

gliao-p-l-e.ne3 This J\t:~~t the Sevier "llig~land-, and 
,, (~.~, ,-f.~ t t. ~-f 7 ,r. .. / .:...£ = Ie.. ' 

corresponding foreland basin"... ; . r((; fi ' . " -.e..) . 
D\.1. (I "'1 ?-(r',of ~_ 
~ Middle and Late cretaceous time/ the Skinner Peaks qaadra~ . 

"J.whi~p. was located in the~oreland ba~in~ j usi: ~as L of tIle Sevier 

H·ighl:and, began ~ receiv¢t~b~~ eroded from the 

highlandS and deposited [4:-n the bas-i-Jll as alluvial fans. continued ~~.;it.'7f;,l';'r " ! 
" --' I + I , " L. · /'1 SLcu-.v. /,)1 ,: ••. :.. ~~,.,., -rU>t1t1'" 

thrustingCta ~he eas8 and the differential loading ~~at was cattsed by 
C ~ , ~~-

_ lou ... 1 2 Pi s "rll '-
~he in!±U*-&~~me~rom-the-wes~ l initiated d1apiric movement of 

. ~ A 

the evaporite-rich Arapien Shale. 'Phis · l~gal, api.Qdic diapirism 
~ 

produced local topographic highs of Arapien Shale within the basin. 

Consequently, unconformities developed between the Arapien and various 
I 

cretaceous-Tertiary units that were~ein~ 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. 
j~k., 

The unconformity between the Arapien and the Green River 
/\ 
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Formation indicates that ~ectollical:1y-aGt.-i-va"ee4 diapirism continued 
I 

,Jot tC' .-

Bl:lrouS:!!l the Early Tertiary. :gu.ri D9-whicb-t.ime-:the-€Qr..e,1.anQ-bas-in~ 

dGm-:Htated by alternat~ng lcretrSt'rtrre-and--£J..u.~l conditions which 

p~ the strata orthE! Flagstafr,-eo-l--~en·, and Green ~~ver 
--1 

fo:tllla L1on~ lTl--"tlie Sk~nner Peaks quadrangle, these f"ormafiO"nshave an 

anoma-lotlsly h~qtre"la:s Lic fract±on-because-the-'qu~n:rraftql'e-was-"'l:ocated 

along the western-margtn ·~··qf-·th'e- basin-;~~ 
.; .... .: !. 'lo r ., ~.4\' (t ~.,f, '- "-, ,L,.",.: \,~,< r: "' . ~ ,.,;01' ·'7+'/''''' Cy,.f .. ,,";1"-

Wide-spread volcanism dominated the landscape of central Utah in 
1"( ,(-(1 ~ .t"l-7<"('/ ~i . . /'- -I/..5:-

the oligocen~e4~sueh- as ~he-vo-1calt±C"lcrstrcl Goldens 
• " , : • . J I 

.- " f ',A ~ 111 / (' ~ rYlr~ ' 1 oC " •• /.! , ~" • "- 5 11"7 u:;..... T ~ 

Ranch Formation. Episodic diapirism waS- still occurrin%--ba-sed-on-1=he-
6~\(~:''' :'7 lZ"·"~ /.7 j;: ..... / /71 L-'~ ;" ,, :,.,f.;''''' .l~. (~~/ ,j":. , -fi,~ : ,·,:·.,· .:: c '~ I/~ ;" ,',--:.-,.-/"7.:::"/ rl~,. ,.;.~~ / ?:- .. .,. 

unGGnfeanable S9R:tao"t between-t-he Arapien ana tile CeldeRs Ra-r-leh .£..-
1\ 

Porma:tr.i-on. ' 

The Gunnison Plateau and the West Gunnison Monocline formed~ 

the Late OliEjoeene after deposition of the Goldens RanCh/l;o~~~i~~~'-"-ou(l~~:~'" 
/\ 

Sedimellt was eroded fLom-t!he-p-1:-ateau 1 and monO'C'-]~·±ne-and dep-d"S'"ttea-l:Trto 

coalescing.-al-luvia-l-f'ans-fn-tne"'15asfn-t'cr-tlte-west. 
J.. / ";[) . j .. - v-I r~/f-. '~ (;1 . hlct~i 

{yD ff ! : ' r: Basin and Range extension began shortly after t;he-f-or:mat:-i-en of 
" 1\ /J j I r r..:;n(.!, c,;~ .-. 11 [,{Y7''£'-O{..f !:. 

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

trending normal faults such as the Sage Valley and Wasatch faults and 
~ J..,.",. ... -{- 4.'~~~ ~~~ . 

produced east- and west-dipping fault blocks. Uplifted areas were ' , 
I dR 1-,.; fl-t > 

dio6ooted and eroded/ and the sedimenr was deposited as alluvi~l fans 
10 fk ~djo~+ 4£~ b..(.",1 , 5lA~L ~.s 

in present-day Juab Valley. If.; 4.,k.1- &.yeJ 
" I~f~ 

In the Pleistocene, Lake Bonneville reached the Bonneville stage,~ 
., J ,A" • /-c:f "c..l~ I~c &t..)7"Y, ~ 1'1 -IlL S~"1'1L./ I ~ . 

flooding the Sevier River...afld. depositing aflderflo¥T fan sediments. ~ect 
~qk'" A ~'1J b"fJf~d 1\ 

A"pprexima~2,OOO years later the lake retrea-eed catastrophically, 

lowering the regional base level. ~ctive~~~-cutting through the 
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11 j ~' J'/f~ ~ . r.r .-o r io. r ('.." ,'- ;. , ; · "') ';: t' ~"· . o' -- T • 

alllJvial-f-aas in Juab Valley and in stream gullies attests to the 

change in base level: continued Basin and Range extension also 

steepened the average regional gradient. Fault scarps that cut 

alluvial fan deposits, and the formation of secondary alluvial fans 

are evidence of Recent Basin and Range faulting·l -r;-iA [ ' _"""+"-

----
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FIGURE CAPTIONS 

Figure 1: Clasts of Paleozoic quartzite and carbonate in conglomerate 

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

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

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

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

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

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

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

This section was measured on a southwest traverse beginning on 

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

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

UNIT # 

(SAMPLE3) 

13 

12 

11 

UNIT 

THICKNESS 

17.0 

15.0 

95.0 

CUMULATIVE 

THICKNESS DESCRIPTION 

745.0 Sandy limestone, grayish-

yellow (5Y 8/4); slope-

forming. 

728.0 Calcareous sandstone, pinkish-

gray (5YR 8/1), weathered and 

fresh: massive, ledge-

forming:sand is 80% quartz, 

subangular to subrounded, 

moderately-sorted. 

713.0 Sandy limestone, variable 

color; weathers into plates; 

sand is medium-grained, 

subrounded quartz. 

GREEN RIVER FORMATION 
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10 

7 

6 

9 

8 

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION 

50.0 618.0 Interbedded pebble 

conglomerate and sandstone 

lenses; sandstone contains 

algal mat pieces (up to 5 

inches) and oncolites; 

composed of medium-grained, 

well-sorted, subangular to 

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). 

60.0 

81.0 

15.0 

10.0 

568.0 

508.0 

427.0 

412.0 

54 

Sandy limestone and sandstone, 

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

forms a slope with local 

ledges; sand is medium-grained 

quartz. 

Oncolitic limestone, 

yellowish-gray (SY 7/2);· 

cliff-forming; oncolites up to 

3 inches in diameter. 

Covered slope. 

Limestone, finely-crystalline, 



5 

4 

light-gray (N7); massive, 

ledge-forming. 

FLAGSTAFF LIMESTONE OR NORTH HORN FORMATION 

55.0 

220.0 

NORTH HORN FORMATION(?) 

402.0 

347.0 

55 

Conglomerate interbedded with 

sandstone; cliff and ledge

forming; sandstone is light

gray (N7); composed of medium

grained, subangular to 

subrounded, well-sorted 

quartz; locally cross-bedded; 

conglomerate is clast

supported; 80% of the clasts 

are sub angular 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, 



3 90.0 

2 2.0 

1 35.0 

127.0 

cobbles, and boulders of 

purple and tan quartzite 

derived from the Precambrian 

Mutual Formation and Cambrian 

Tintic Quartzite respectively; 

matrix is coarse-grained 

quartz sand; unit is gray at 

base and changes to red up

section. 

Slope covered with rubble of 

quartzite boulders and 

cobbles; derived from the 

conglomerate that is up-slope. 

NORTH HORN FORMATION(?) 

ARAPIEN SHALE 

37.0 Limestone, finely-crystalline, 

grayish-green (lOGY 5/2); 

ledge-forming; separated from 

unit 3. by a fault. 

35.0 Calcareous mudstone, grayish-

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

conglomerate of the Colton Formationin the West Hills north of 

Mills Gap. 



Figure 2: Onco/itic limestone in North Horn or Flagstaff strata on 

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



Figure . 3: Outcrop of epiclastic conglomeratic sandstone of Unit I 

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

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

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

Mattox.) 



Qal 

Qc 

Qls 

Qdf 

DESCRIPTION OF MAP UNITS 

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

occurs along most drainages. 

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

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

and composition reflect the formation from which the 

deposits were derived. 

Landslide deposits - Angular, poorly-sorted blocks of 

carbonate and sandstone in a mudstone matrix; material was 

derived from the Green River Formation. 

Younger coalescing alluvial fans - Small alluvial fans 

located north of Little Salt Creek Canyon; composed of 

angular, pebble~sized fragments of Arapien Shale. 

Older coalescing alluvial fans - Reddish-brown to 

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

pebbles, cobbles, and boulders; deposits are massive to 

crudely bedded; clasts are composed of quartzite, limestone, 

sandstone, and" volcanic rocks. 

Fine-grained deltaic sediments - Light brown, 

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

QTap 

Tvgu 

TvgS 

Tvg4 

deposited by Lake Bonneville; deposits are finely laminated 

and cross-laminated; soft-sediment deformation structures 

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

exposed section. 

Solitary alluvial fan - Solitary alluvial fan located in the 

NW corner of the quadrangle; composed of debris from the 

Flagstaff Formation; very dissected and faulted. 

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

and boulders; forms distinctive yellow caps in the hills 

north of Skinner Peaks. 

Pediment alluvium - Poorly sorted sand, pebbles, cobbles, 

and boulders; also contains red pebbly sandstone and sandy 

limestone; alluvium occurs as dissected caps in the South 

Hills. 

Goldens Ranch Formation (undifferentiated) 

Unit V of the Goldens Ranch Formation - Equals the Hall 

Canyon Conglomerate of Meibos (198J}; blue-gray epiclastic 

conglomerate and conglomeratic sandstone; contains clasts of 

Unit IV. 

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

Tvg2 

Tvgl 

Ti 

Tgr 

vitric lithic tuff; contains flattened pumice up to six 

inches in length; weathers to vertical cliff that are 

commonly cavernous. 

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

or gray epiclastic sandstone that contains cross-bedding and 

channels; composed of approximately 60% bipyramidal quartz 

crystals; forms resistant ledges. 

unit II of the Goldens Ranch Formation - Pink crystal vitric 

tuff containing biotite, bipyramidal quartz, sanidine, and 

pumice; weathers to form slopes. 

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

epiclastic conglomerate and conglomeratic sandstone; forms 

cliff and ledges that display cross-bedding and channels. 

Igneous Intrusions - Intrusions of hornblende monzonite 

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

talus. 

Green River Formation - Interbedded grayish-yellow to brown 

mUdstone, limestone, sandstone, and conglomeratic sandstone; 

limestone is commonly fossiliferous or oolitic; a 

conspicuous bed of stromatolitic limestone occurs in the 

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

Tc 

Tf 

T~h 

contains vertebrate fossils. 

cretaceous and Tertiary strat (undifferentiated) - Includes 

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

(North Horn Formation). 

colton Formation - Reddish-brown mudstone, sandstone, and 

conglomerate; conglomerate is clast-supported, and 

moderately-sorted; clasts are composed of Precambrian 

quartzite and Paleozoic carbonate; thin beds of limestone 

occur locally throughout the section. 

Flagstaff Formation - Grayish-yellow to pale reddish-orange 

calcareous mudstone, sandstone, sandy limestone, limestone, 

and conglomerate. 

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

ledge-forming conglomerate; clasts are composed of quartzite 

and carbonate that was derived from a variety of Precambrian 

and Paleozoic formations. Shown only in cross-sections. 

Jurassic and Cretaceous strata (undifferentiated) - Includes 

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

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

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

Jtc 

Arapien Shale - Grayish-green thinly-bedded limestone, 

micrite, calcareous siltstone, rippled sandstone, and 

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

throughout the section. 

Twin Creek Formation - Shown only in cross-sections. 
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( or?) 
outcrops of North Horn Formation~in the Skinner Peaks quadrangle 

C'~1 -f~tIJr.J4'~11 

t~)~ are cornposed=Q:f poorly sorted, b~mictic, cliff- and ledge-forming 

___ .£on~_1.~~erat~ ~lasts are sUbangu~:~-\~o~~~u~;~~:C;~: ;e~~:~',"'~~bbles, 
and boulders of purple and tan quartzite and dark blue-gray carbonate. 

0.1\"\ -t <l'\. 1CJ. t". r.\." ;~~ ~f"O~C'~\~ 
purple~clasts were derived from the Precambrian Mutual Formation.!and 

J ((~ <. { .. ... ,.;. 

tan.-clasts-w.er_e_deriv.:ed-from-th-e Cambrian Tintic Quartzite~ ~ 
Cl<l\..ri-r COAIJ.. ~ .frorr... C c.."7.sf ,... v-<'r,_t.l .. 

\ blua-gray garbonates ~epresen~ a variety of Paleozoic formations. l (Matrix is ~OOrly-sorted, medium- to fine-grained, calcareous, \,H,:<-

! sandstone. ~ 
(-tr°r- ~ ~size decreases up-sectiont..1~he top of the~:fI consist,sr 
~L,to , 

\L cJ 
<" ... ~.t 
~'? 

«.t ~~} 
~-'>~ 
o~ 

of interbedded conglomerate and ~andstpne. ~re ~~a~n irrc~easa 
01- -f.l'l-..Jl '-Iv. ,..:f-? 

~u( . .I'rdc,-~ e.. c:fr- r v QJ~" ill.(tt o.. fl2...r 
~ the ~~~~~carbonate clast ~tioAup-section; the lower ~a~t 

~he-see~ion-has-a(O%flOO~ carbonate/qUatLaite oia5~ F~, whefeas 

the top of the sect~on has i;;, 75%f%'5% carbonate;'qual:tziLe clasi}aLio. 

The colo~ of Ule unit alse va%ie~ in an up seotion direction: it is 

gray at the base, red in the middle, and gray at the top_\ The 
------------.-----.-------------.---- .. ---- --.. --... --- ~ .. -----.- .--_._ .-... ---- .-----_.J 

J~' description of this section of North Horn is similar to Mattox's 
A r {o ..... 

I ~ (L a..l..-'~r;;- (1986 I p. 80) description of "high escarpment and inner canyon n North 
.t'F ~JII'l'" ~ r-. 

( ~,\ 

x~ (It\v' Horn strata. 
vi; r:;:::- i"k SI<'·'W\.l'\.l.r ~_..!(r Ah,+\"" ~~I'''<~) ~d.r or ........ 1'.AW\e.l"'.....r ca"'P""~~ -t-", ~a;o"',J. AJor~\... ~O( .... C)..4\rA ... hr,·rf,·. 

~Qh most sections, especially farther east, the North Horn 

Formation lies conformably on top of the Price River Format,ion, a.nd is 

in turn conformably overlain by the Flagstaff Formation; ~owever, 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 th~ckness of the North Horn Formation is also anomalous. 
~ 

The 
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hampered by poor exposure fSprinkel, 19132) and ~ intense deformation 

-e-f the strata (Sprinkel, 1982; Standlee, 1982); estimate~ ~a:n~ from 
i/\ 

3,000 to 11,000 feet ~ugh.out the area of its exposure (Eardley, 

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

thickness of approximately 440 feet was calculated from an incomplete, 

undeformed section of Arapien south of Litt~salt Creek Canyon_, 

'I .,J /A~~"::~~matelY 2, 000 feet of Arapien ~~~ l~gedi in a te;t hole /n the 

A. lor'- -r IV' r "c..-L- ,- -::-
\\· ·~c \.( V" ~ corner of the quadrangle

t
. j;.' L kow· '7. dr ' I\? L 

l - ~ . I ~ (~f: J ux.tt t\"-~ f 
I ~ ~t-' ",of.;:;" '::fo fl\e(j) . 

\[/ .. ~. '1 '): ~ ('"' ~t-<-. ;,c.S ~ cal a-Ih .. r r 
:xy..~ ~ ... ..¥ 

(,or- -1 

:),\Y t{.\~' 
.. ),;tv
If' 

, J-. C Cc... Je.-
.tV\: ~e 

CRETACEOUS-TERTIARY 

-')fO£~--HOrri2 .. FO. rma~fe~~- [vIIHV ,"rtj ~ / Of' ....h.~.. / / .<- " - ~ Cn""Io.L" O " ~ ~ . <1 . '< £d 
,,0~ t(" roll-.. I\- VOrl\. ;/-.; J 

Large quantities of coarse-grained, clastic sediments were ~ 
~~~ L~ 

from the sevier)Highland during the Late cretaceous and ~arly Tertiary 

i" 
and deposited as a series-e£ alluvial fans in the foreland basin to 

the east. These alluv'ial fans formE¥l'r; conglomerat~t.. sequence that is 
1(t\01;.'l\. ~ 

~~rese~ed~ the Indianola Group, Price River Formation, and North 
fflf.ti" 

Horn Formation. This sequence of coog~ is almost 10,~fe~t 
!a .. ' ~ ty 

~ thick on the Gunnison Plateau (Hintze, 1988). 

~~ \/ 
. ' ; 

vJ~~ . 
At-v., ) \1 
'\' ~t 

r-'~ ~$ 
~ JOO(J 

'0 

~n the Skinner Peaks quadrangle, beds that tentatively have been 

identified as North Horn Formation are exposed in a narrow band on the 
rwr.lk~~ j .. , ' ~ • • " ' ' '' ' '. i 

~ side of Skinner Peaks. The ·North Horn Formation i~· · not exposed 
~. ' . N"JJ.~ Hot'1'\ I'S' elo"'~.J..t.c.t 

~here else in the quadrangle, althottqn it does~rep aut in the West 
c:t.1\... a. IV"""'\. s"\vJ.'j e\rfta. 

Hills 3..us.t north of the !lW Gerner af the quad.ranq±e- fin the Juab 

quadrangle} n ~~;~;:;: in Juab val~Clark, 
. , -~ 

1987). -, 4.... -t.£r.:i -*'! ~ Co r h..1,-",",,','" ;. ~ "'O"'c ~ <!)I\ ..... k.... ff~(Uor-:1t II- .fl..re..... be.L ~ ,'" ....J (..a.... 

(i.tI.... ~r~l\.At~ ) l' ..I....... J.. " 
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\ . . ~ \.I',. t.--
\ I .' f" "- '(\ 

..\. \ r · , .f) 
/ .~~: ~"'-'" 

~~ ~ Thinlyebedded siltstone, shale, and rippled sandstone matching 

the description of unit c occurs · ·-iJl-,-·both-the--L-.i::tt~alt, _. _Cree]t Canyon-

These beds locally contain fossils 
/'" 1h2; ·H,~.r ~,~ '" b;:> S' 4rj-:; !:J nJ.. I~ ~l.~ c.,-.:t-~ 

tentatively identified as ostrea sp., an observation that is congruent 
~ \' 

~ :~l~ with that of Zeller (1949, p.19), who n~~~d the occurrence of ostrea 
o( • .....----- -- ---------·------'''·1 ~;~, . 

,~ ')"'is J; • Itt!" ;-1" ~+ ""''' tatek .... p . 
~~v ,\. '~V'-~' sp. in unit c sandstone in upper L~ ttle Sal t cr~_~!c. _ ~any0It .~~,. ' 
, ( i' '(' ~ ,-'e. ~l.a. Q... .. ; ~ (" ""0" QIA"! / , ~ u.I. ·· .. ·1 
. I.. l->-' ( ~ / cr -··----- . / ... 

f\ 
L ~ I--J:fl Gu-t-crop' the Arapien shale fl ••• generally occurs as highly ~C';.J:f ~"'_ 7(/",' 

O'T -:::;. "'cr W,,-.-t- 'l\ ,~ 

,v., .... " .. J ~ 

folded, contorted and faulted strata ..• II (Vogel, 1957, p. 32) that~'- !~uf-

weathers to form steep, rugged, sparsely vegetated, gray hills. Most 
. . ... .. .... '1 c; I'.J. -: 

-e-f the units' ~~jJr-th~ Arapien ~eather into small chips' or thin 
• '7 C:f\J ? 

plates; ledges occur locally where ~re res1stant sandstone or 
.. ' ~ er . r ' v'r\O\K..- ...... .§*' ~J- off,... k-f; ·· .. -!-J.. • ..i.L 

.. sl.ltstone ~s present. ltrf'fl1y,)rr;,lj 4f'''''c1IC:· · .... e·. ~ )-
( ~1)4 ../~ k-)--1 ,,,411 1..- · ~,{4h..:4"' t.4-f fro",+ 

\~".+r"":'V<-'J §izra:;_i~;,aphic ' ~elatirshiPS between the Arapien and adj acent 
:"-~~ "I.v- .. J(.~,,-~ COft<f\~( .d ... .J. b'j ( Ar-c,..'P;(,~ s"-...h-

units are GGmplex. The base of the formation is not exposed -wi't!hin ~ 
t>-

N"rCa ~~«.(~ 0;''''-
adjacent: to the study areai~eve-r;. aata eel:lee:eed fl:OBr drill-holes C{~ • 

.. ! . ~. ' .-,\. - ./ ' .sho~ (;k'V'~t·kwh.) 
~J3E JaaL~e~ indicate. that the Arapien is underlain conformably 

L .. ?tI'-10( by the Twin Creek Limestone (Sprinkel, 1982). .q!hise:rela.1:.ioJ'!tS~ .. 
<C Si . '1 " 

(C~ ~vL·be=:obser" .. edin-,outel."op in-the Mona qu-ad-ranql'c, ~il:-es liE of the 
\ ,\t.... ': (.,t f\~c.vf cf "" .. k.'t ? 

..aJ • =I!ler Pea]Es eIUadra~e. In -d:lOrmal sequences) the Arapien is overlain 

conformably by the Twist Gulch Formation; . however, in the Skinner 
"lL. -r ""':.1'1 viM,!...;" c::ob.,..,.$-· c-J :; 

Peaks quadrangle, the Arapien is ~ overlain unconformably 

CJ"~ ~ 
by the Green River Formationr ~ocally ,-ie is overlain ullconfoImably 

(.,) .Pr.- • " 
by the North Horn' Formation ,~5the Goldens Ranch Formation. These 

?~f\,cl "? 
unconformable relationships are best observe ilwuediately south or 

for the Arapien has been 

5 



" ' 

/ 

, . 
, ) 

' .r' (T'.c. 

'f' I:. 

and two igneous intrusions. Unconsolidated lacustrine, fluvial, 
:s:v; ;'1{'~ .-J- ('r.d:' I\IlUvf ~ •. .1:: J "' ~ J, f~~ " .; 

colluviar, alluvial fan, and mass-movement s ·ediments- ranqing in age 
.-. _- -- ------------)L H '?(O(" ~ /1-" -'-- ' - . ,. - .... . .--

from fate Tertiary to Recent were "mapped i-n-.add±t-i-on-;t-o--t-he-bed.r.oek 
0.11.- ( r(JIA~",..:J) 

tm±ts". 
(:;'<:.."--.1 

Precambrian and Paleozoic st~ata are not exposed as bedrock in 
7(ecolI..br;."t'~a".t- ~,tre~~t'- .Nf'A.-; __ 

, but ~~are exposed in the nearby Valley Mountainse .Jt< ... ~ ~ 
~"7L eu... ("50-

and southern Wasatch Mountains (Hintze, l-9-!"STi well data 
; l~e6 

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

Preeantb:t ian and Pal~z-o-:i:e-s-t.rata are not expos4d in the stugy 
roc kr / • . 

area, clasts of Precambrian and Paleozoic stra.ta are prevalent 1n the 
(~ / 

[

conglomerates of the North Horn, Flagstaff, cOltonjl~reen River, and 

Goldens Ranch Formations, and in the various unconsolidated 
<t N ( -(hi'; c::"" "7 

Tertiary~Quaternary deposits. "- (et:. ... ,- rf...JJ7 
.11 . .>- -

M-e£olo: ... rxJ-..;:) dn cI.:JTJ- ,...(...hol\.S. Oil. "\lIA(,,,,-J/t '-' ...... I!) ,...t. 
vV{-\-","l o,'oO .... ~ . .1 I JI-- J1 ... J~r---t-r-'- .J.r 

.$ru.. ..... f ~~''2''. Nt..~~r ;:,nor.\o- ~~tA.c.~ ~.v t ~ <fJ'- (A~r,.A 

N&c. 4lro wU\ d~ .... ~ \Le.i.&l"n.r c~C(.e'lSMc...r '1-:~€': 
~Q""" ~1'.J~'- rl!.XJr..o QIJ.v- -11.-. p,r .... f'-.:... t! c...C .. -!~ :r.! d k,c....~ ~ cJe--h-
ve- IiJr(#-QA'\.f ~ ~ ~""J.. ,., .. SXf'v- . . 

If - -- JURAS SIC 5"t.,:h! . .;:. . ....s- o'-*"' . 

t:.--.---- - ... ----.-.. _ ... ... __ .. ___ . .. _------- Arapien Shale (r ()..) 

The Arapien Shale_posit.ed in a narr-ew-seaway durillg 

composed of grayish-green, thinly;6;dded 
C()/~ r ~ _ I'YI4-r~J 

and calcareous siltstone; ~thinlyGbedded, rippl~, 
~f)'" 

0?J~~\ calcareous sandstone, and grayish-green or red calcareous mUdstone; D~j 
50\.\.~ 

with local~ eccyrring pods of gypsum. These rock types are 

representative of units Band C of Hardy (1952). 
\hiJ' L (,,~ ~ f" c}lA.t.s.ti '''- vv\..~ Ci~~.....T 

r I ., 
r\''"-r~1 J' o\-t-'-f ~;+-..!". 

4 



~ion to the-Gunnis~n~bateau, the Skinner Peaks quadrangle 'also 
Tv'G.:; v .~ll,,-'" J ~ Cil\e.! --:::- ;: J );. ~ . ../ H 

includes the southern end-e-£-t-he West Hills,*i-l-1-~G~p/;" r\the South 
c.,., ~1 

Hills ,-=and~pa-r--:t-e-f-Jua·~l:l---ey.. Total relief in the quadrangle is 

approximately 1,700 feet;!bas~elevation is 5,000 feet above sea 
(, Iv'h.\..~ J~1 'Qo;.,rL ~C:>I\ ~ r"',~rl--: 

level. al~k'ftJ,~,,-·::.1f;-:~. 

0P:::'s fi-rstgeOlog-ie-map-o~the-Skinner-Peak--Lad-;~e-was -made ;;;) r'-'Q (\4.:r,) 

~-u'.Q,~ogel-,o-f-Oh-i-o-St-ate-University in-rSTS7. Voge+ mapped the 
.s. 4k ~( .... .};,.,(.,: 'T'--~"clr"'''''j~ 01\ ex ,<.~ 

geology~at a seale of 1:31,680 eft-an-±~recis~ planimetric base map 

_e-nr-Voge1.-l.s-original-wor-k-. 

At] rEU early investigations of the 
:::. .,.-. 

of 

central Utah were conducted by~. ~~ Spieker (1946, 1949) and his 
\ u for .t2l<C,~~,r;fr G..'I.'1 0A , .... ~<g / 

students kem Ohie-State Y.n4-~si..:t.y (e.g., Zefler, 1949' Muessig, 
\ ( 

1951; Vogel, 1957). Faculty and students 
I 

Young, and Northern Illinois Universities e continued to expand and 

~ 
~ ~tr~ a.&~<....t-~...s NI.~~;,,<!. 

modify Spieker's earlier work~ s-\-('C'>....\:-"i~r .... ~~~~ - .,.t .. ~-tw~t...~~rS" r'Y'y(;d-, k- , ...... J......L-J 

~ s:"G.J .for.. ~~"1/~<tr ~I\t .. ~ ;" +"~t..:·tOc f-
. ~... ~r I'Y'cOr, .fron\. (),0~ Jr...:ft. 

. ~ '" ""~~.> aroe .. ..r ~ ? r /~ ~ of-'2,.d1<... IttrL 
~ ~J4.t 'I ...... ~ ~ 'iL- ...w .... \ ••• .M- ~ " , "," 

,~~ ~,~~ • 'tr-fL"- ~ 
~ J,o ~~so . -fe\ • ...... J~ib.~; 't;TRATIG~P~(J:.J"'JL~ ab. ~j""'''<.tJj 

~) ~u\$1"'" 4tp w(<.~... . / -- , rh."'rv..! ;L,'<-

VJH'~ CI- Arr ~~,) Sedimentary, 'Pyr9clastic~ and igneous ,.rocksl ran9'~,in age 1 
~J. . -ft{ --

~tfJ(~~\ fro.m M. iddle Jurassic to i'ate Oligocene ~are exposed in the Skinner 
(0_ ~ cJC" (f.,0 aft "7 

_Jrl>~ Peaks quadrangle. These rocks ~ns~ of the Arapien Shale, North 
f (?) 

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

Ohio state, Brigham 

\. 
\ -' 

y 
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fl..· 
- ... 1'-' J"/ . ,s' p 

~ ;(!, . ;'1-'1 
(" ,,$, 

: , {r. ' "..j"' r. (' ~! ( \ [,,!, 

rep-resent-the alluvial fan and plain,' lacustrine, and fluvial $( .-{:,',J, ... fj 

' ~r _ '7cc ~ .. ., r, -+ .. , C i l\ 0-

~ that EiOm±ne:eea:the'?Sevier foreland basin during the Late 
r-- -r ~ I" ~(r , 'I;"'-j" ., ", ': '; ., I" C&A. -I'(:r ~ ' -.! /....c. 

cretaceous and Early Eocene. YEocene Green River s~~~arrecord~~ 
.foss:: I '') 1'1, ( k.r:,. ..... ,... f ,-~ 

inundation of the basin bY,..Lak~ Uinta. and ~e volcanicla5tic~Goldens 

Ranch FOrD:lation is representative o.f the widespread volc~nism that was·· 
"t 'I" 41- Gn,j. -a~i" ... k J(... 

occurr±ng-t-h-r-cug'hout-u-t-ah during Oligocene~; :two small ig"neous ' 
.-rLtlJ.. [,.. ... l.a.... yv. ... CCrAIfQ-<tJ:.. "",.)J..J- d,rc k I'r'cttl l rti'.I1 ... .f-;.., .... :r-o~ ~~: T :~""' , O(,l...- (1.(. t . v" ~(J' 

intrusions a-];se- were mapped "as were y.nconsolidated -su-~i-a-:l ~( r ; "' .. r.;" 
.... ," I • ) fl'-4-k... r~c.·..t""",;,rt~ ;"du.~ . ",_,: ~'':>¥o/(SC4-7'' ; •• ,:,.c..,. ...... , <.. 

lacustrl.ne, fluvial, colluvial, alluvial fan., and landslide deposits 
J~J-. VM') , -&-- C~O.{- .r"r~S.) 
~~- in age from~ate Tertiary to Recent. 

M~j or st~~tur~s in the " ~ad7,an'~i'e ar~) t~~ , ·· ~~ag:/V~ll~.~ "'Paul t, .·,~h7·7J 
.// / . / . / . 

we~:t'ern Juab Va+ley Fault" ZOP'~J~/the/~as~ ~ch "F'at?-l ~ ' i~~'e , · ·/t~k wes~fi<;;0/ 
G!nnlsb~ Monc56{ine I '~he JUa{(~alle~ . Grab~~, an{;lat:l. cany;~ G~e'~:' 

(t r<'- ~ (.(" 

~ I~ ~ Economic deposits include sand and gravel, gypsum, tuff, 
t,.Jo" J(C 
(t-I.. .. l ..... t,..e('t , . ". ~1 . 

~c.<:' carbonate rock, manganese, and water. Earthquakes, mass movements, 
q-\- ~h·.:.~ : ""' (~) } .;!-tJ'c...d,\-;.ot'\ 
~ i~~ karst ~-evel~ftlt, and groundwater ea-n.:t.am-:hna-t::ien are potential 
I, ~ .;,-+ , ,,,, · ",,0 I ~ 
.f~",rt.- r,,, I I' geologic hazards in the Skinner Peaks quacirangle. / 

Q~\ ~ ... ~ / ,/ . '1:1 ...rh.',r ~_ f-Po!c;.t'- 0 r 
_ ... vlt:. 0 /. 0-(,0\00-;'<" , "'-&.UY\t:.,1\ h..:z-o. ... _L -: 
v ~' • C l:t 0\- 01\.\) . "~p ~ r; (... ... 4:- fQ.f'O c.l {c..-e.r. 

~r"..... . :s ., , . . 
I)..'() ~o~"4r eJ~ u.J ... :t~r. ~ . " 

6.0 noV')\.~(:. Gtl'ci cte.~.::>s:ir '~~1 pre,,:o~~ \(,.".t,+ot~ ~e(ol~+rO;',1O ~a. .... t'/L 

~t-J,.. worJ...:S. ..., 

(~ . X 1_ IBTRODUCTION 
. ~~- e. I ~I~ .Mat) " 

r Peaks 7.5 minute quadrangle is .located 'approximately 

100 miles so th of Salt Lake ' citi in Juab and Sanpete Counties, 
__ --------r--9r.,'j.uJ. loC'S -I'::>Wf\S' , 1'\'\03'+ ~,~,(t. Jo" '.J.." (Cu .. ;k ,J...\.4 .... J·~\Mr ~ fIlA- 10(/ . 

central Utah. JILhe-quadrang-l-e-e,x-ten~s--f'l:om--3 9-~-22··L-30n_to- '-3,9---3Q-!. 
; . ~r/v.. r(,.I'~(lrt:<-rt~ 

1l.a1;-t;h-latitudc-/-and-f..~om·-l-1-a....!-5-2,·.t-3·0-'J.-t(r-rl·2-·-west-lonqitt.;lde. ~t.1 ies 
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INTERIM GEOLOGIC MAP OF THE 

SKINNER PEAKS QUADRANGLE, 

JUAB AND SANPETE COUNTIES, UTAH 

By Tracey J. Felger 
,-..... 
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t.>V · /.J... V(JJe I ) 
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Department of Geology / 
'" w k r·L c::..c...4 .... t..JU:.1 (\'t...v 

University of Minnesota-Duluth 
.."I frt''<:~J 1A" .. 4r- ern, 1'.;- -t..f. .~ 

ABSTRACT 

The Skinner Peaks quadrangle is located in central Utah, 
11'\ 

just-wes-1;-o-f-the-l:ead*ing-edge--o-f.. the Sevier fold-and-thrust belt, 

and ift-the t 

Bas in and R:: 

~ ~orado Plateau and the 
-11t:'it~1' ~r ~ ------__ 

quadrangle ' 1 

f r:; ,. "" I ::;; h ~ "-e:.'"" ",,,·wi cucture of the I 
A.rri Jp J;11~...v. j)", +~ IS, including "'";the sevier 

1 J I ~ ~ .. ~, and' Basin and Range ~\~ II Orogeny, fo: 
~r''''t.. ~ • .._._-~ 

(Oe
v ~ extension. 

/.t€. i'( 'l~-- ('4- t'\. bv ... ./'V ~"'" ;~I.:) ;" 
~e Arapien Shale, which 

tv!Jf'? ~~, .~ ~ :t ~'"'-
~ U-~r£_J;-14,u!. 

:tonic events, further 
I i" ..i..... o.re~ 
~tratigraphy. 
! 
ngle :Nl !lude se&l:ment~1 

.~e in age from Middle 
:Lc) ..Jk.. 

----------~"<'Of\..-br JpJ).t, i 

Jurassic to Late Oligocene. An unconformity~separates Middle I-v\ tor +A-A- • 

('0 rr ~~'''"' 

C~c;.,.r'" , 
'i~li~T"~ 

~,~~~#l"1 racJ.'f : . 

Jurassic marine AstsZOiltCEl of the Arapien Shale from the overlying 
.,. ~ . Cl",J rCC.'<t r 

cretaceousJ'}'Tertiary strata. These cretaceoUsrTertiary ~a:ta-
( '7) 

include, in ascending st'ratigraphic order, the North Horn~ 

Flagstaff, Colton, Green River, and Goldens Ranch Formations. 
C?) 

-strata of the North Horn, F'lagstaff, and Colton Formations 
(l01- 11 =- ,I 

! 1 
r : rF'r., .;"" ' ! • 

,,* -" 
u"~"""(or~. ·~ 
b.J- il' 
v~r .... t,..~'.J,..\ • 



15. Finally a question of clarity. Do you really mean contacts 
and faultS are dashed where inferred. or do you mean wh~re located 
:lPproximately? The difference is subtle and most geologists don't 
seem to care: so this is for my curiosity. 



:It ·· 
- . ) 

:; "", L 
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I t'lU de\-elopmc:=nt. and Basin and Range normal faulting. \ly .. ., - ( 

" '. c cpt ion i s t hat the y are b r 0 ad 1 yeo e val. sol wo u 1 d dis ellS s the m 
,~ ~ c til!.: I' . in, the , s t r u c t u res e c t i 0, nan cl g e ,0 log i chi s t ~ r y . If, Y,-? U 

:~vc specIfIc eVldence to date thIS tectonlsm. please lnclude It In 
, 'll' L e .'( tan dIe t the 0 r d e r 0 f pre sen tat ion ref lee t the tim i n g 
(,,,"cst first). 

s. From Witkind (1982). the Arapien diapirism seems to have begun 
1}L'for~ Basin and Range normal faulting and should therefore be 
discussed before normal faulting in the structure section. Because 
ttli~ topic is comple:\. the subsection on diapirism needs an 
introductory paragraph to lead the reader through the discussion. 

;\ 1 son e edt 0 res 0 1 ve and e x pIa i n w he the l' A rap i e nco n t act i san 
unccnforI1lity and/or intrusive diapiric. 

... i 

1", ... ,( :;\ d q. Bee au s e you h a v e age 0 log i chi s tor y sec t ion. I W 0 u Ids u g g est 
11-' f LL , 

.. 1 
,~ 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 
La r am ide (s eeL a w ton, 1 985; We iss, 1 969 1 . I f you get a s tic k 1 e r 
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 refer to in the text (see many of my "where's this on 
the map, this isn't on the map"). Look at some of the references 
you've cited, and possibly modify an index or location map that has 
already been done. I suggest to contract mappers that I supervise 
that they make index maps that cover at least the 8 quadrangles 
around the quadrangle of interest. 

12. I've made lots of suggestions on tightening up the text that 
usually produce longer sentences but actually shorten the text. 
These suggestions also help resolve what "it" refers to. Beca~se 
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 
'b e e n not e din the t ext . I f not, pIe as e tel I the read e r w hat 
classification did you use. 



q II a :-~ :- an g 1 e . The sed a t a inc 1 u d e f c.:l. U 1 tor f set and sur fa c e r u ~) t u r e 
dates~ whi-:}l would put "meat" in the hazards section. This 
informatio:1 s:lould be included because the quadrangle is astride 
the Wasatch fault zone. As an aside--Because the surficial geology 
of this segment of th~ fault zone has not been mapped. you should 
be very ca?efulwith your placement of uplift-bounding faults. even 
when they dfe 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 pa?er on tectonic history 
provides her view of the deformation history in the Juab Valley 
area. and might help you explain .your ideas. 

2. Plea5~ 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 employer. When the fieldwork and writing were done 
is important. because it lets a reader know what geologic 
literature was available during report preparation. Some of the 
papers I have noted in problem 1 (above) probably came out after 
report preparation, so weren't used. By simply stating dates of 
preparation you remove at least some questions of "Why didn't 
he/she look at this paper?". 

You mig h tal sol i 5 t you r a f f iii a t ion d uri n g rna p pin g and rep 0 r t 
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 ~nits. 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 Pl~teau 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 



SKI.\:\ER PE:\~S RE\·IEW 

-"t 0 S t 0 f the ide a 5 are i nth e t ext an cl the map 1 00 k S sol i d . 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) 

-< \ - I C... 1 
J c r-. ti \ ~ ~t.' Incomplete use of references (in rough chronological order) 

f1"A<P''1 
{(. " Wit kin d. 1 9 S 2 L'G A g u ide boo k - - See m tau s e sam e a f his ide as 0 n 

J.,..,;.... halotectonics without citing paper. For me, his summary of the 
J fi'·rt 1" Arapien d~formation-intrusion would make a good introduction to 

t' '" '-k - ~ I~I t hat po r t ion 0 f the t ext . C h e c k t his and see \\1. hat you t h ink . 
(. I ~ 

fV'tC 1'~ ~4' Hardy and Zeller. 1952 GSA Bulletin--This paper provides 
} rp~ .1" published control on the geology to the east and should be cited 

F,,~ ,I"fl"'" with Zeller M.S. thesis. This paper shows the West Gunnison 
J .i fl ' ~ monocline in the Chriss Canyon quadrangle rather than the Skinner 
7~ 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 quadrangle, and formation tops. This 
information provides a third dimension in control of the cross
sections, which at present is missing. 

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

Clark, 1990 UGS map--Please cite _ this publication with his 
thesis when appropriate; my reasoning is that the publication is 
probably more readily available than the thesis. Also check the 
join between your map and this Juab quadrangle map to see if 
contacts, faults and unit designations match. 

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

Jackson, 1991 UGS publication--This excerpt from his 1988 
thesis provides paleo-seismic data from trenches across the Wasatch 
fa u I t Z 0 n esc a r p s jus t we s t 0 f Ski nn e r Pea k san d nor tho f the 
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hampered by poor eXposure (Sprinkel, 19~) and ~intense deformation 
v .,/ 

of the strata (Sprinkel, 1982; Standlee, 1982); estimates range from 
".,.,.. 

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

1933; Spieker, 19{~; Hardy, 19'52; Standlee; 19(2)_ In this study I at" ~Io,i 
1'. " ,t..... '.., 'trft! 

\ t-"~.\,.,I...... thickness of approximately 440 feet was calculated from an incomplete, 
, I 

. ' \ 

. :'l:~ undeformed section of Arapien south of Little Salt Creek Canyon_ 
:,v'v tl ~L,i ,-

1 'J~' , App. roximately 2, 000 .feet of Ar.apien was logged in a test hole in the 
'\ ." 
, I e corner of the quadran;:. . cl,;;c I ( i~,L~ - ,7 \ * rd~~ &> ... 7' ........ he';,c 4-~ 

." 

CRETACEOUS-TERTIARY 

North Horn Formation 
$k~L 

Large quantities of coarse-grained, clastic sediments were ~ 

from the Sevier ,tfighland during the Late cretaceous and Early Tertiary 

and deposited as~~~vial fans in the foreland basin to 

the alluvial fans formed a conglomerate sequence that. is 

' represented by the Indianola Group, Price River Formation, and North 
~ - . --- » 

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

thick on the Gunnison Plateau (Hintze, 1988)_, 

''r~(;'<- In the Skinner Peaks quadrangle, beds that tentatively have been 

.,) identified as North Horn Fonnation are eXposed in a narrow band on the 
U{ \ h . 'wi' 
~-",;:; ~~ NE side of Skinner Peaks. The North Horn Formation is :not eXposed 

\;~~ . anywhere else in the quadrangle, although it does crop out in the West 

\~. Hills just north of the& corner of the quadrangle Un the Juab 

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

1987). 
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Thin~-bedded siltstone, shale, and rippled sandstone matching 

the description of ~occurs in both the Little Salt Creek Canyon 
h 

and Skinner Peaks vicinity. These beds locally contain fossils 

~=ntativelX\ identified as ostrea sp. G!! obsexvati-ollt1lCit is dong:tuent 

w~h Ltt~zeller (19~, p.19), ~ noted the occurrence of ostrea 

sp. in unite 1Sandston~ in upper Little Salt Creek Canyon. 

1:. - ~ outcro~:Fhe Arapien ;..hale ~allY occurs as hig~ 
folded, contorted and faulted stratae;: .. (vog~, 1957, p. J~ that 

weathe~orm steep, rugged, sparsely vegetated, gray hills • .. Most 

~ ~"'mliiiCi~Pie:;Vweather into small, chips or thin 
~ 

7 

plates; ledges occur locally where ~resistant sandstone or 

siltstone is present. 

~atig~~, ;.elationships between the Arapien and adjacent 

units are complex. The base of the formation is not exposed within or 

adjacent to~ the study area; however, data collected from drill-holes 
~'-'v~'.;.,- -rj'rr-

in ~JUab county indicate that the Arapien is underlain conformably 

by ~he Twin Creek Limestone (Sprinkel, 198~. This relationship can " 0 . 0 '@)t\trrtlzu.AJ-
be observed i~tcr~ in the Mona quadrangle, 15 miles N of the 

. - _::J nf!~rk'1 4f~ ~ G1fltI~if7SILf 
Skinner Peaks quadrangle. In\porm~l sequence the Arapien is overlain - ) ~ 

conformably by the Twist Gulch Formation; however, in the Skinner 

Pe~ks quadrangle, the Arapien is most commonly overlain unconformably 
! 

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

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

unconformable relationships are best observed immediately south of 

Little Salt Creek Canyon and on ~. Skinner peaks.~emselv~ . 
IS 

Determination of an accurate thickness for the Arapien~as been) 
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.,/ 
and two igneous intrusions. Unconsolidated ~acustrine, fluvial, 

fi JerPf .. i.f 
colluvial, alluvial fan, and mass-movement sediments ranging in age 

PlioC.-eYle- ~o{O(-e1\-(.... 
from Late 'ie:eLietty to Recent were mapped in addition to the bedrock 

units. 

/~precaml:lrian and Paleozoic strata are not exposed as; baarock · in 

the quadrangle, but they are exposed in the nearby Valley Mountains, 
u.,~ . 1: Sa 0,0"'0 0 ~ 14 

Canyon Range, and southern Wasatch Mount.ains (Hintze, ' 1 :75); ell data 

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

~theUEjh PrQeamJa:t=ia.:R and Paleeaeic s;trata a:f'e fte=E eX139aed ill tAQ study

are~~lasts of Precambrian and Paleozoic strata are prevalent in the 

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

Goldens Ranch Formations, and in the various unconsolidated 

Tertiary-Quaternary deposits. 
\....----I 

JURASSIC 

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

of utah Highway 28 along t~e west 
, 

It underlies Skinner Peaks, and~ 
~'rrt (5.(. , 'h~tJ 

~ Little SalE Creek Canyon. . 

The Arapien is composed of qraY1s -green, -bedded 

limestone, micrite, and calcareous siltstone; thin~-bedded, rippled, 

calcareous sandstone; . and grayish-green or red calcareous mUdstone 
I - ____ --__ . 

with locally occurrir® pods of gyps~' Thes.j rock types are \ 

representative of units Band C of Hardy (1952). 
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_---~S+""'lA...-...~-----~ 1>1 I --( - \ 

addition to the Gunnison Plateau, the Skinner Peaks quadrangI'e also ) 

includes the southern end of the west ~~' Mills Gap, the S~~~.~=~ __ /) 

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

approximately 1,700 feet; pa~e_ elevation is 5,000 feet above sea 

level. 

The first geologic map of the Skinner Peaks quadrangle was made 

by ~mes €l Vogel '"' Oh to state thliVeJ;s1tj, iJl <2:9rl mapped the 

geology at a scale of 1:31,680 on an imprecise ~ nimetric base map 
. k~ ~ . 

constructed from aer~al photos~ no su~table opograph~c map of the 
I \ {j)~j'<;;" u-'j;,.,l 

area existed at that time. Witkind others (1987) included the 
I _ 

&kil1her Peaks EfUaarangJ:.e-. as 30' X 60' quadrangle?~~~< 
~, 

other gat ions of the structure and stratigraphy of 
~ r \/ 

central Utah were c nducted by ~ €j Spieker (l946,~~9l and his 

students University (e.g., Zeller, 1949; Muessig, 

19(1; ty and students from Ohio state, Brigham · 

and Northern Illinois Universities have continued to expand 

Spieker's earlier work. (J.itc. ~cA.f.(. V\4-Ut,.t<1 i" 
'-----~--------K, .. ---~-- .. 

iJ { ">, It h l·tL~-t~ : ' 7 
-XtU({ U''3( ~ v f frw 

,,--- f01Jk/.a.lrf'v'- 7 nttL
(t1 , ,; ;}7t V '? 

_ tIde. ~~ pal (;..17-.Jv ~L. I STRATIGRAPHY 

Sedimentary, ~yrocl asti.c.,- and igneous rocks ranging in age 
tLi7pc,( 

from Middle ,;rurassic to ~ate Qligoc;::ene are exposed in the Skinner 
U,LJ ~ f\1- ~i~"t-l- ~ I nc.,l\J (l~ ~ ~ 

Peaks quadrangle], ~ese ~ kynSist of the Arapien Shale'ANorth 

and Goldens Ranch Formations, 
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represent the alluvial fan and plain, lacustrine, and fluvial 

conditions that dominated the sevier foreland basin during the Late 
Il/~ ~1..C .. ..,.,t) 

cretaceou~ and Early Eocene. Eocene Green River strata record 

inundation of the basin by Lake Uinta, and the volcaniclastic Goldens 

Ranch Formation is representative of the widespread volcanism that fasl 

occurr~'thrOuqhout Utah during Oligocene time. Two small igneous 

intrusions~~mapped as were unconsolidated surficial 

lacustrine, fluvial, colluvial, alluvial fan, and landslide deposits 

ranging in age from Late Tertiary to Recent. 

Major structures in the quadrangle are the Sage Valley ,fault, the 

/estern Juab Valley ~Ult /one, the Wasatch /aUlj: lone, the West 
. . L -rAe L 

GunnisonJonoCl ine, the Juab Valley tzraben, and j Flat Canyon ~raben. 
r8n~ /\ 
It,conomic deposits include sand and gravel, gypsum, tuff, 

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

karst development, and groundwater contamination are potential 

geologic hazards in the Skinner Peaks quadrangle. 

rJL-/·/ 
II /ILL .J,e1~ J,. (t r J:: 

licd- f;XJ p'" ~ L P *- . 
INTRODUCTION / ;tv1 \1t"\ l.A~ :11.'0-"1' ~.~ £ u,\V D 

AJl The Skinner peakS(?s minutj quadrangle is located appro mately 
~!MII {( ltV R-;l1,.L . -.., 
jY\ttlC --: ~ 100 mi1~ Aouth,~f Salt Lake city.~ and sanpete~ounti~ 

tp -f\~~ central Utah. The qu~nqle exten . from 39· 22 r 30" 39· 30' 

, nort~itude, ~rom 111- '30" to 112- west lies 
p~--f~~ 

in the transition zone between the~COlofado Plateau and Basin and 

Range Provinces~ the Colorado Plateau province is represented by tne-

~unn-i-son ·--Pl-ate-au-,-whrchterminates· just east of ytah-HighV1~y'_28. In 
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INTERIM GEOLOGIC MAP OF THE 

SKINNER PEAKS QUADRANGLE, 

JUAB AND SANPETE COUNTIES, UTAH 

By Tracey J. Felger 

Department of Geology 

University of Minnesota-Duluth 

ABSTRACT 

The Skinner Peaks quadrangle is located in central Utah, 

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

and in the transition zone between the Colorado Plateau and the 

Basin and Range. The stratigraphy and structure of the 

quadrangle reflect several tectonic events~!J1:;~lUding the Sevier 
~ /, .p+ ? tu.f,l\; C ? 

progeny, fo::mation of the Colorado Plateau, and Basin and Range 

extension. Local diapiric movement of the Arapien'Shale, which 

probably was initiated by these major tectonic events, further 

modified the structure and affected the stratigraphy. 

Exposed bedrock units in the quadrangle include sedimentary, 

pyroclastic, and intrusive rocks that range in age from Middle 

Jurassic to ~te Oligocene. An unconformity separates Middle 

Jurassic marine strata of the Arapien Shale from the overlying 

cretaceous-Tertiary strata. These cretaceous-Tertiary strata / hD+~ 

include, in ascending stratigraphic order, the North Horn, k~r 
rf~ 

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

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

~ Na-*u-t -t 1~(e'-£~ Ut-ta4a-i/~ ~~ 
9. Could the text be shortened without detriment, and if so ,how? Do 

additional sections need to be added? 

&.di b~ ~0./~./ 61 30 ~· .5'6 y;. lIal r~L'u<l.'/cJ-
wri-hf'§ ~lyl-e 

10. Are the i11u~trations, tables and their captions necessary and 
adequate? AJ/7/7 ~ I . d .f 

1Vt:e(£4 i n/q:=)U¥ ;) t>eller SF/a/" ~~~ 

11. Is sufficient credit given to prior work? 

12. Are the references necessary and adequate? ' ,uI- at?' 4 Fe ;ut!Jzr.?7 

13. What other revisions do you recolllllend? JP"~ r'e WI7Tt:: 

14. Please note your additional co~ments or suggestions: 

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

TEXT REVIEW: 

1. Is the organization of the text satisfactory? 

t"'Nt!r~ ;l:! t(. ~f~-,J~ L"~ h~ ~Yd ~ ~ 
/ lit J!r. tIf ff~ 4 

2. Is the introduct~ry m~erial adequate? 

3. Is the stratigraphy section complete and adequate? Are thicknesses 
and ages of units as narrowly defined as possible? /? ek.-.d'~r- ft!!fi6(f . 
/'k,b ,t7~'/CH"/ ht!'dif§' I~,,( fH m~ uni/ Jt~ 

4. Is the structure section complete and adequate? In~ ~~~~ 

/U(f'(kJ. f'&(k~~~ ;t-rF ~&ICdf 1;,,,.( h ~ ~-I 
5. Is the economic geology section adequate for this map? _dilloC;,.4..;1;~ ___ _ 

6. Are the geologic hazards adequately addressed? 

7. Is the Quaternary geology adequately presented? 



DOCUMENT REVIEW APPRAISAL FORM 

Mapping section 
utah Geological Survey 

2363 Foothill Drive 
Salt Lake City, utah 84109-1491 

Grant C. Willis, Docum;ent Review Coordinator 
. ). 

Name of map or document: ____ ~5 __ k_irl __ ~_e_,_r~/-~~~-~----Q--v--~-<----------------

Name of author(s) : ______ -,_. ~-~_. '~1 __ ~P_<1-+f-~-r---------------------------------
Name of reviewer: A.<. Jt(' HI .... n/2c 

----~~--~----------------~---

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

The provided materials are for you to mark. The following 
questions will provide, guidelines as to what the UGS feels is 
important with respect to its maps and documents. Our 7 1/21 
quadr.angle map series is intended to be multi-purpose, treat 
Quaternary rocks with the same importance as bedrock units, and 
provide a brief, not comprehensive, discussion of stratigraphy, 
stru~ture, economic geologYJ water resources, and geologic 
hazards. Your review of , thisdocument is greatly appreciated. 

Thank you very much. 

MAP AND CROSS SECTION REVIEW': 
1. Are the map elements logical and consistent with common 

usage? (If not, please indicate suggested revisions on the map 
or below) : 

2. Are the cross sections clear and consistent with the 
cross section line? Are the interpretations logical? ~6kJ 
Is the cross section positioned in the best place to show 
structural relationships? ~ Is the cross section shown at a 
1:1 vertical to horizontal scale (vertical exaggeration on the 
~ain cross sections is not acceptable in UGS maps; additional 
vertically exaggerated cross sections can be added to show unique 
features)? Mf ~4Is the cross section deep enough, or too 
deep? Are additional cross sections necessary? ~ 

comments: I) cuidt/,m sA'. iJh )'Way kt&"4/!a.;n re(~flt . /Jitt. /f/l'",.t.&e 

"2) ~ k ~~ td. brJrl~d. QT ~t Q\. B 13' u:l-1.4..... 

~vL V~(~ 



actively rising during deposition. 

lon 1S correct, it is 

thrus · 

Formation of the 

West Gunnison Monocline 

In the Skinner Peaks 
Ph~$.tO""'''' ....:. t 

Plateau~province %s 
t1;i;W*iifYItJ --~ 

~el:'H!e!3e!'l~ea. ),y ~e Gunnison Plate~u ~l=J:~E!~ termil'4a.tes as J;..he we.st ~ ~, 
:::: (~. -:!1i<-./v&-~ ~fI~ ~ Pb~ .~-~ 

Gunnison~nocline\inslde the east e~~e of~l1e quadrangle. The W~ 

~URftiSeB~noCline is approximately 18 miles long, and~i~xtends from 

Fayette Wash in the Hells Kitchen Canyon SE quadrangle to Buck Canyon, 

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

In the Skinner Peaks quadrangle, the West GUnniSOn~noCline 
e~ Green River Formatie~nd Goldens Ranch Formation strata 
~~ ~~~ 

which d~A25 to 30 degrees to the west or southwest. Dips ~ 55 

degrees ~~ were observed in Green River strata on Skinner 

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

modification by the underlying Arapi~n Shale. 11_ 
/5 ~~~_K1'- -t:fT/ 

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

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

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

Attitudes measured in a relatively undeformed section below the 
~ 

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

~o to 45 degrees SE; these attitUdes are consistent with 
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