
SKINNER PEAKS REVIEW 

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

General problems (more important first) 

.1:,.... J: I c---h 1. I neomp 1 e t e use of re f e renee s (i n rough ehrono log i ea 1 order) 

~A<l~~ vert Witkind, 1982 UGA guidebook--Seem to use some of his ideas on J .,.;..- halo t e c ton i c s wit h 0 u t cit i n g pap e r . For me, his s u mm a r y 0 f the 
)1ct't ~(I Arapien deformation-intrusion would make a good introduction to 
~.3<-k ~ i foA that port ion of the text. Check this and see what you think. 

GY\L . I I A 

f V' '< 1/~ t L el H a r d y and Z ell e r , 1 9 5 2 GSA B u 1 let i n - - T his pap e r pro v ide s 
I ("tI~ I" publ ished control on the geology to the east and should be ci ted 

Y,l veI ..., ,efw" wi th Zeller M. S. thes is. This paper shows the West Gunnison 
" ~)" ~ , ~ monocline in the Chriss Canyon quadrangle rather than the Skinner 
7

4 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unit, which you speculated on, and references unpublished 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 
faul t zone scarps just west of Skinner Peaks and north of the 



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

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

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

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

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

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

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

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

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



Plateau development, and Basin and Range normal faulting. My 
perception is that they are broadly coeval, so I would discuss them 
together in the structure section and geologic history. If you 
have specific evidence to date this tectonism, please include it in 
the , t ex ta n d let the order of pre sen tat' ion reflect the timing 
(oldest first). 

8 . Fro m Wit kin d (1 98 2 ), the A r a pi end i a p i r ism see mst 0 h a v e beg un 
before Basin and Range normal faul t ing and should therefore be 

VI,I '1--°I{ 1 discussed before normal faulting in the structure section. Because 
q t\7\ this topic is complex, the sub$ection on diapirism needs an 

l1 ovv t.Jc-\ l introductory paragraph to lead the reader through the discussion. 
i .. :t fhJ"v Also n,eed to resolve and explain whether Arapien contact is an 
']'l1 c.foI'":f unconformitY ;,and/or intrusive diapiric. 
'10"" $ r Y J, 
IcJdl. IA. L • .t(l<o 9. Because you have a geologic history section, I would suggest 
~ 1P- 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 call ing features Sevier, some may be 
La ram ide (s eeL a w ton, 1 985; Wei s s, 1 969) . I f you get a s tic k 1 e r 
for orogeny timing as a reviewer they might complain. Having spent 
tim e i n Wyo min g , leo n sid e r the m d iff ere n t fa c e t s 0 f the sam e 
orogeny that overlap spatially and temporally in Utah. 

11. I would strongly suggest having some location map of the 
quadrangle that sho~s and labels towns, county lines, major roads, 
va 11 eys, moun t a i n ranges, reservo irs, ad j acen t quadrang 1 es, arid 
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. 
Th e s e s u g g est i on sal soh e I pre sol ve w hat "i t It ref e r s to. Bee au s e 
you inc 1 u de a mea sur e d sec t ion, d 'e s c rip t i o~ 0 f ' the T k u roc k sin 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. 

1 4 . P 1 ease check t he c 1 as tic , vol can i c rock c 1 ass i f i cat ion t hat you 
used. Was it Schmid (1981, in ,Geo,logy? I,f so, some problems have 
been noted ,in the text. If not; please tell the reader what 
classification did you use. 



15. Finally a question of clarity. Do you really mean contacts 
and faults are dashed where inferred, or do you mean where located 
approximately? The difference is subtle and most geologists don't 
seem to care; so this is for my curiosity. 
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ABSTRACT 

The Skinner Peaks quadrangle is located in central Utah, 
Ir\ 

jus-t:-wes~t-he-J:.ead-i~-ee:~ the Sevier fold-and-thrust belt, 

and ifi-the transition zone between the Colorado Plateau and the 
r1:1~.t .f.owL (f('Q..~ !Qvie. r ~ --------

Basin and Range. The stratigraphy and structure of the I 

quadrangle reflect several tectonic events, including ~the Sevier 

~~ ~ Orogeny, formation of the Colorado Plateau, and ' Basin and Range 
~ro J.. ' _-----~ . ~21~?C)~~;~,+~ ) ~ I'\ 

(Oe
v ~ extension. Local diapiric movement of~the Arapien Shale, which 

(~ro~Q(..l<..~ ,~~~J 1-4~j7er€..l ~1 
probably was initiated by these major tectonic events, £u~ther 

----~f\r~.J.ld ("-\.{Dc;..~Wd:J r l~'l _ o.reG-
_< ~ __ ~ ~ .c': I" I' . f"- 'Tr----

~J()llV' 0 1 ().\~ meQl£~ed he structure and . affec t aG tbe stratl.graphy. 
1';;.)- ~j. p.{. r: J f, t t(\~\iv.r ~f~r) 

1~~\r-~~~.¢.'1-.t- ~o I ~ Exposed ~rock~s in the quadrangle ia(!lQd(Fg6El~-ea~ 
0Q N1*F -----~ 

~ . ~ 
~~as .-' . :' _~ . - ~, - •. • ~®si·:~f. - : ~~t...fta~ ~~'e in age from Middle 

. __ - "J.cJ...J1v.., 

Jurassic to Late oligocene. ' An unconformity <fsepa~~te~ Middle ~:c-°o~!~;1 
, t ' 

~h~~~et~ 1 rocJ.!r I Cd rr e...-led'i'.,,, 

Jurassic marine "sttilil1:a of the Arapien Shale from the overlying ,.Gkr<+-,' 

0. """ a..v\~ rockr f~€1 r~;r I ~'-r 
cretaceous1!!Tertiary strata. These Cretaceous~Tertiary strata . no+- r""" . 1 

UIllOIi\'"ort'l" . f-\.. 
( '7) b.J- i'S () 

include, in ascending stratigraphic order, the North Horn~ J</T'\. (~-! ",J , 

Flagstaff, Colton l Green River l and Goldens Ranch Formations. 
e?) 

.strata of the North Horn, Flagstaff, and Colton Formations 
(l01-- 11 .I 
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~ ... ~ ./ 
FA.je.\\/Z.. 

-:s: ,':), 
v\~~-~ 

e<..((... ;,...+ N~ f'C.~\! (;l.,s"" 

represent the alluvial fan and plain, lacustrine, and fluvial '£cPrfl,vnkt'-

aim~t~~or.~ ~.t i" 0-eonditions that . ~±he:Sevier foreland basin during the Late 
.r--- T'~ (J~' !;'"~~t~ COr....-1A(' ,-< -f.1.st.. 

cretaceous and Early Eocene. YEacene Green River s . record of 
4'0$"; I . OrlJ. kJ.)~~-~ · 

inundation of the basin bY~Lake Uinta. and ~e volcaniclastic AGoldens 

Ranch Formation is representative of the widespread ~olcanism that was-
aGR 1/\.. 44- GnI~ ?~.sT r\ -t'k.. J..-v 

occurr±fl~h-:r-e-\:l9·hO\::l-t-a~'tu-a during Oligocene.:ts-i-me; ;two small i-g-neous ~ 
~rLa}- rr-.. -r-k. rv."-&r .. ,,,~ "",,,)J.j-dro k /'r'¥(.",r"IY"-L-...f}<)",~oc:.. 4, .... ·r ) it~(..<.r a.-c...hY"~c1" 

intrusions also were mapped f-as were 9nconsolidated su:r::fioierl ~Jr~,,-...,·q-· 
1f\..M-- ,~~,fr"';~ "(,,<.1u.A>- /' J{a..160~~«(\.. J'V<b.fv..r..,.. .. (.. ~ ) 
lacustr1ne, fluvial, colluvial, alluvial fan, and landslide deposits 

•• 1-\-.:';- v"1 ' ~Cn.o~ f~,.~ ) 
Fangirr~in age from~ate Tertiary to Recent. 

laId or stru / turez:s in t~~" Z' a/dra-rfgye ,,~ e .t/he/~S~ge/v!. -Cllley / FaYlt:, .. / ; 9/ , 
j; / 1_ /-/ /' / "/ / /" : ~;;(;.f/ 

wes ' ze Juab Val l ey Eault zone,/ the/ wasa'7cch/ Fau( t / Zone, t Wes : 7 //' y. / i/ t//' /,/ //" ~ ,l v 
G nn on Monocline, the Jua Valley Graben, an ;' Flati/Can ,on G aben. 

Economic deposits include sand and gravel, gypsum, tuff, 

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

The 

d~Jr,,--cl ...... \--\ -0 "'-

and groundwater G~t~~~~~~en are potential 

the Skinner Peaks quadrangl~ 
'C--to1oo:-' .... c:... 

Us-\- ION) ~""p'OI'i (..~-+ r~O(Ar,--es: 

-:0 ...yl-\J.r t"' .... .f-PoloJ ' ......... 
"'U-IY\ c...V\ ,,", ~"1-CJ..i' -: 

\:lL-?O~:-hr of- .w .. ~:<r . _ I • 

6-0 n.o V\\.~c a.~ ~e..~D"'·-t.r 'rNf' ] 't'rell,ov..S' I,> ro·f:, +t\~.... e.c~(Oi~+fo;' i ro -:r;'rJ ",~Q... 
&I-~r ""O~. 

( 
~ X I _ I~TRODUCTION 
, ~.W~ I ~,Ct\ MQ., ) 

r Peaks 7.5 minute quadrangle is located 'approximately 

100 miles so th of Salt Lake City in Juab and Sanpete Counties, 
S""J'J€-S".t 'ocJ2 -tOW(lS I "",,"Of+- ~co?t(. do" '+ '" (OcJ'1.?k ..J...-\..c. I'kJ'l I\.o.<. ,r J) rAJ- lo~ ;-£, 

central Utah. -Th-e---qu-adran9-l-e-e-x-t.e-r:ld-s--f-:r;.:.am-3-g.-!.--2~- 36Jl·:-:-1:!-o- 3-9-o - -3-0 -L J I\~\ 
~(~ .. rUt:i:,rrc<-/o'I~ 

w·est--long.i -tude. It ).i-es-



• I 

, r 
9' -

~ddieion to the Gunnison Plateau, the Skinner Peaks quadrangle ~~so 
Jva.lJ v~J ~ ctf'tJ ~ .lr.ul- lA.:J-- F""f0f'-I~,..;-t 

includes the southern end of the West Hills, '~ls Gap, Athe South 
a"'v\ 

Hills r ~nd part of Jaas V8~ley. Total relief in the quadrangle is 

CgeO (odd--
Gt:l'ec early investigations of the stE'~ele =-PlS~e..:i:§¥.&pl\¥ of 

~ ..---
central Utah were conducted by R. M; Spieker (1946, 1949) and his 

~ U for .Q)<:o ....... r-[t.,'I~S- G..f\'1 0"- ' v- r...d) / 
studentj ~ oai~ state Unive~sity (e.g., z~]ler, 1949' Muessig, 

1951; V gel, 1957). Faculty and students Ohio State, Brigham 

($\~~ . ~~r I'YIOrc. .fro l"l\. ~l"" st...1e..· 
........ ~b D..("(l",~ ..!- -\::l~ ~n",-\ 
~ .... '""-~ ~ ~elc2. \\s\-ea' ~~'Rf"~t 

~ / .-;ICQ ~. /I 

V; J,,'" ~ <0\. "4k{,~'<!;TRATIGRAP~",,".,~.~ ar. fj~"~ 
~..6t\ ~ -((')1 4~ Vc1L .. ",~ . ~- - ,,,,-'I't.I..1iV<-

#~ (foj\PI;~f-,) Sedimentary, p~lroclastic, and igneous ,\rocksJ r~'J--~( in age 1 
~~ f:c 

.p"(~~\ from Middle Jurassic to Eate Oligocene ~re ~xposed in the Skinner 
(0,1 cF n'v alt "7 

. ~~~ Peaks quadrangle. These rocks ~ns~of the Arapien Shale, North 
~ (?) 

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

3 



-< (~ 
./ o,.t1 dl"" ~ • 

tiC>"- (JV- 01\. 

/ 
and two igneous intrusions. Unconsolidated lacustrine, fluvial, 

~J1~~~~~ c,C"f<!.l Flti( 
colluviaI, alluvial fan, and mass-movement sediments :Fanqing __ in age 

,t£- J.tolocf-M.-~----- .-.. --.-----
from fate Tertiary to Recent were "mapped i-R-addit:ion to t-he be~k 

(A.\(/..? C rtjv.~-4) 

CO( .. J·...;-l 
Precambrian and Paleozoic serata are not exposed as bedrock in 

rr e. co ...... brl ... /t ci t.a J--. PtJ.c..o ,4,'... .r-frrl"-. 
, but.:tfle:y- are exposed in the nearby Valley M,ountains h 

_ tft-~ ~r 
'Rot"J,.€'- Q.(.; ( « 50 

and southern Wasatch Mountains (Hintze, l-97~r; well data 
; !<tee 

.;t<J... 

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

the stu 
roc.l<..r 

of Precambrian and Paleozoic strata are 
( '?) 

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

Goldens Ranch Formations, and in the various 
~N 

Tertiary~Quaternary deposits. 

Ml2£o'1Dr.. rocJ<..;S"· <:)'" cI.::>TI"_ A..f-.,hol'ooS. 

,$Iu.. ".,..~ ~1""I\.dIQW\. N't..t J- ~n(),.J- ~roll.fI..ve-­IV. 4~O ~ cA~.,.. ' ''" \~~nl" Cl~e,)skoc..l 
1/4.t)Qwt" Mef"OWI <:' raJ'5 \lkJ..v- ~ MC.ffe ... J.- CC...(~ 

V'c....... tar(#~ ~ ~ Q""d.. 0~r-
If -- .1 JURASSIC 

b-.------. ___ ..... ___ .. ___ . ____________ . __ Arapien Shale (Tc--) 

-- The Arapien Shale~ited in a naE:"-ew seaway alJ..d.ng 
,, ' 1 " " . 

Callovian time, is exposed east et Utah IIi2\.huay=28 along the west 
/.( / II\. 4'\..... ,.,or+~~r;-a.r-+- ~hoo!k'P"~f":;'A. ().~IA..,.j . r , _ 

A?\ ~~~ flank of the Gunnison Platea~ It underliss · Skinner Peaks, and ~ 
-1':.>. ~ "-- ::-"'''"''--I--~ :::-c./ - f -I~' - ""-"" ~~~Q.\ -a;hrs :i::s:=e~ea i..ft aftd ~eij ae:=t to U:nle Salt creek "CftrlYMl-: .L N1fo I~:~. -r:-~ 

rP (a..;,,,,t-I (\04- \ ~ ... vt..- o..J!- . 

~ \ . .( 6 ~t- en The Arapien is composed of grayish-green, thinlY~dded 
1 ~""~Z . C~(<!Jr ~ )'Vl«-r kJ 

limestone, micrite, and calcareous siltstone; Athinlyebedded, rippl~, 
)(i1lC\' 

G?J~~\ calcareous sandstone, and grayish-green or red calcareous mudstone; o~j 

5i)\.~ with local~ eccQrring pods of gypsum. These rock types are 



~-1 . ~q- \-tl"-'e..--
/' \ -.l ('J-\Y-'-~ 

k (11.-. !)-- II \ f-) 

('01- 11 Thinlyf)bedded 

/ ;"5 ~«Y"''' 

siltstone, shale, and rippled sandstone matching 

the description of unite eeetl-l$=i.n=--.botl¥ th.e IA ttle S:al:.t J2r:eeJc Canyon 

These beds locally contain fossils 
/ 1.Pu~~ .}-"' ''.r Y)A.J ~ I" b; :H • .fr-j"-:; g M-i- I't.~ ~...d-:. 

tentatively identified as ostrea sp., an observation that is congruent 

p.19), who noted the occurrence of ostrea 
~ '-7T!,'f~+~(~ck~~ " 

upper Ll.ttle Salt Creek canyo;:; ) IA ' . ' . 
~ Gh-tk. Ov=iF.> Ctt,~~ Q::dD~_~(J.)(.l 
~ G*itcrop the Arapien shale " ••• generally occurs as highly re.SR-r~ 1ttD /U' 

.::;:. -for 8a....k' (')\.~"-<l 
. .(> ;,-+~r~ ~ 

folded, contorted and faulted strata •.• 1f (Vogel, 1957, p. 32) that G,· lb~· r-+-

weathers to form steep, rugged, sparsely vegetated, gray hills. Most 
? ,..J." 

-G-f the(~ili~~)+rthIn'-th;'-A~'~p-i~~ ;i{weather into small chips' J 6r thin 
...... ----~ .. " .. ~-~-.-.~ ..... 

• ? ct".d. ? 
plates; ledges occur locally where ~ res1stant sandstone or 

• • .1""· r ' "",O\K.-V\-L ... r &So- -r""- Ar .... ~,'~1'- ~h......Li.. s11 tstone is present. .fum I ~"$T;\) lj ep,(JlE'dl1'C. "' .... p' ,~ -
! ~fI'1 ./0 k\ /,)d"l1 t..(f'lM-ct 4h.;1r CA-f +''-0'''+) 
~"+n..s1ve-·J~~Wi-i~' 5elatirships between the Arapien and adjacent 

', ~4:~ iv-"J( ·'- .... ~ cO'"fl\,c ,d,..J. bj r,': A-n:, ... ~r~~ "if... .. i..A-
units are eemple*. The base of the formation is not exposed ~in 6f-

t-., ! 
'('IL o.r-ha ~~~(..{ ~ o;~ 

adjacent to the study area; --1:l e.~~e¥~ data eEHleet:ed frem. drill-hole. e{4'i*. 
) ("' -4- ,Ier",- ./" ..ihcJ)CJ~\v'.Q~t·h--,,-*Il.. ) 

ifi O$E O' a·a:k1 · Ccta:~ i'nd-i=Gate. that the Arapien is underlain conformably 
\'" . L ' , 1"_ , ( - r·./ ~ '7 · ( • 

O ('.jOif / by the Twin Creek Limestone (Sprinkel, 1982). ~s,-.-:t-e~~fti}il ean-
~ S\~(' /I " 

(D~ ~vL ·be: ___ o.rt~eti=,io~ ou.:'be,;5op . in 't:heMona-·-qtle:dTaffg"'l-e,.....-l:-§=m!:Y'es UE of tao 
, Nw ~ I ..., f\ "" l\ ., 

~ , ("{f\£).(.€'J\ of ('r,.J.o-. • 

.sJ:::a.ftlter Peale:! q:tladrafl~J:z.e. In .normal sequences) the Arapien is overlain 
. . . conformably by the TW1St Gulch Format1on,however, in the Skinner 

.ru.. I""':.rt v/4-l(...k ~ ~ abd'4·.....t- o...,J :/ 

Peaks quadrangle, the Arapien is ~ overlain unconformably 
: Clr'l~ ~ 

by the Green River Formation..? fn'0cally, 'it:: is overlain ul1col1fo~mably 
C'?) .P~ , " 

r- by the North Horn' Formation IO,r l the Goldens Ranch Formation. These 
'? (J..'I\A "? 

unconformable relationships are best observe immediately south Of 
0.10"'('...1 

Litt:le Salt ezeek Canyon and on 'the· Skinner Peaks themselves. 

) 

_ ;.\ ~t-

Determination ~~ accurate thickne for the Arapien has been 
-::;.. 

.v""s ~ 
~<.(),.''' ' ... ~ () ~~Ib(j p.....,+ ~I' \ . D(\ ~ '\ ~ ~ 5 1",o,krr or.fl't\.J}.. (A.~e- ~ fmo>J'§I)/\ 

- ~ ",tl 4.{)~o 6t>-~ <t'" ,1'0"" ~'f\.c..e. f\,\).\- ~'O r~ \)..r~.r "...KN.- J 

~o-~ \ ~\J-' .. ~ /P Qfo- \0 ' 
~\fT' (P-t-) -<~\V 

t.\t-(;.~ f ~..rV 
gr c:; 



hampered by poor exposure f£prinkel, 1982) and~ , intense deformation 

~f the strata (Sprinkel, 1982; Standlee, 1982); esti~ate; tan~ from 
fA 

3,000 to 11,000 feet ~ughQat 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 
/ wae... 
~ Approximately 2,000 feet of Arapien was 

{\ ~ vJ ",or*h~:-+-
tv dOll'" NY corner of the quadrangle. , 
~, - tJ~ 

v.l . \ \ (e .t, J vJV}... F\."-~ ,I.,:I!' '1 -).~ t--' (-

~!,~~ 
OJ~ /I 

P ~\~. 
',f'~ 

Large quantities 
'1 

a ~ j.. aIV\..' .,. e. J.-. C G-::J€"-

~ CRETACEOUS-TERTIARY 

~~~~a~~- [0 /1°."" ""1. on (~ OYI ~~ ~ Cre.-h.L. ... OIAiJ K II({fl ,<-'J .., 1 . () 
,,"+- rM r~'" ltC'f'" .-Net 

of coarse-grained, clastic sediments were ~ 
.£~ .)-. 

from the Sevier ighland during the Late Cretaceous and ,arly Tertiary 
j " 

and deposited as a se~~es-e£ alluvial fans in the foreland basin to 

the east. These allu;ial fans form~ Conglomerat~~ sequence that is 
K:~oLV'A.. Q 

~~res9ntQd~the Indianola Group, Price River Formation, and North 
{If;5.o . 

Horn Formation. This sequence =£ conglomerates is almost 10,@ fe~t 
!2,&. 

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

~~ ' 
::-« '" r ' : ~- ,-- ' .', ty . 

I $ 

vJ~(.., . 
~(.~~l)d; 
vP~ $ 
'GJot& 

~n the Skinner Peaks quadrangle, beds that tentatively have been 

identified as North Horn Formation are exposed in a narrow band on the 
rw('~~ ", , , q ...... . I 

~side of Skinner Peaks. The North Horn Formation i~ not exposed 
~~ NtJ{J...h HON\ lOS" doo.:(.UN,.J·LcJ 

anywhere else in the quadrangle , althotlqh it~crop eat in the West 
c:t.f\. a. \ . S-hAJ.':l etr-~G. 

Hills j-us.t norbb,_of the NW Garner of the qu.Qran~-±e- tin the Juab 
~ .. ~ . ..: .... __ ~.~:..-~ ... ~ .. " .......... _.,. ..... '._r .... ___ ~~~ 

quadrangle; It: alse -;~~-·~~~s':1rface in Juab va'li~y , Clark, 
. ~~--.. -.-.. - .. --..... ~--~-...... ~ 

to 



~~'" 

V'(t--~ 
'Yr"/ 

~J • (~). . 
~ outcrops of North Horn Format10n~ 1n the Sk1nner Peaks quadrangle 

~ clrN~- -,rLAff0rJ-eJ. J 

~D are ~&H~seQ=vf poorly sorted, bimictic, cliff- and ledge-forming 
on b, w~<~t' -$ +\,.(S fT\J.,.t:\, f'\ ? :Cfj- I?o/- ,J.,. AG.L J h +ro 'I <11 ~ 

conglomerate. ~lasts are subangular to sub rounded pebbles, cobbles, 

and boulders of purple and tan quartzite an'd>dark b'1ue-gray carbonate. 
o.rJ <hI\.. rUG-"+" ;.J~ f\I{'O~~\~ ~ 

Purple~clasts were derived from the Precambrian Mutual Formation ~ and 
J,..e..~c.'~~<r 

:t;a.n-clras~e-der: j ved -f-r~m-ttre Cambrian Tintic Quartzite, ~ 
c\<'L<t"t.r CQA.t.).. ~ ..r,..o~ [aY\.~ Qf ~l.Hr~JL..l • 

blue-gray carbonates ~epresen~ a varidty of Paleozoic formations. 
:2. 

poorly-sorted, medium- to fine-grained, calcareous} It}h,.:,­

sandstone. ~ 
,'('olr ~C! ~ ,,- ~v,;h,.r·op'S" on Clast size decreases up-sectionl the top of the EQg~I efl consist~ 

of interbedded conglomerate and ~andstpne. Ttte¥e i s a l so an~~~a 
0Ir- -fo+.uc ~.:u .... r:t-"? 

~er<-.(',d"'-t~ l:~ J V Q..,\S-O ;AcreC\.(e.r-
~ ~e ~ . e ~e carbonate clast ~tio~up-section; tfie lowel ~~t 

~e S~O%/lOO% carbonate/ quar tzite slaeil ![ lI:ti~ 
~e ~op of the sect~on has ~ 75%/%5% carbonatefquar~zi~e Clas~. 
The color of the unit alee verie~ ift aft u~ seotion direction; it is 

_ gray at ~h.::_.~_ase..! __ ~_~~ __ !~ __ !:.~e ~~~.~~.=_'-_ .. an~_ ... ?Jr_~.Y".,_~~~_.~.~~_-=~~..:J The 

l~f description of this section of North Horn is similar to Mattox's 
A ~ {D""" 
I~ rt-cul-_51~(1986, p. 80) description of "high escarpment and inner canyon" North 

i F ~.gfJ' ~ ,~ (' • 

X':/ (\J~ Horn strata. 
£/0 r;;::--,..k- SI<.',V\.I\.u ~, .. .t,r N" ... +\... ~ort"tn ~cts' C\f'L,.. .,.Nl'MJ ... ""'l- co"'p ... r~ -tb ('e..(f~o,,-• .i ~or-l~ I+-or ..... 

~ Gb most sections, especially farther east, the North Horn 

Formation lies conformably on top of the Price River Formation, and is 
I 
I 

in turn conformably overlain by the Flagstaff Formation; however, in 
-c: 

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 th1ckness of the North Hor n FOllllation is also anemaleus. The 
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No r4-"- t\o I'" J? ) c:u'\!) v....J 
exposed 3ec~ien~ Skinner 

I'\or4~ 
6 miles to the Awest in the 

"7 .., 

? ~boJ-- . 350 ' "1 e.-~ 
Peaks is only 300 feet thick; howQvar, only 

West Hills, Clark (1987) reported a 

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

North Horn Formation was logged in a ~ hole just south of Chicken 
rJ : Jrd \ -'? 

Creek Reservoir. 

" The drastic thickness variations and the relationship between the 

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

"Interpretation of the Stratigraphy of Skinner P~aks". 

~~..f- ~ 
TERTIARY /' ~ 8"'=-

(;; _ Flagstaff Formation 
h.CA.) ~I'\ ~~,..~n...*~J. o-r . ,...--.--~ 

The Flagstaff Formation represents --it'" ~custrin paase of 
r--~-- _ .. "-O--:'II _______ , __ .~.'\.: ..... ~....__ •• ,_, __ ............ , .... _ ............... - -----~ ........ - ............ ...-.... _ .. -.. .--------""'--

{deposition that occurred between the alluvial fan and floodplain 
.M--ft'T,·.frOf\ r.e..cor.Lt...\.~ '1'- ·H .... ~ 

Gonditl..one- represented By the North Horn Formatiefi and t:fte Colton 

t · ~ h 1 ff , If!1//!' . Forma 1on. st~ata ~t e F agsta Format10n ~anse 1A a~e from -i(\ 
~ Paleocene to Eocene, tars age rang~ ~ based p r imarily on 

paleontologic evidence thae has been gathered By va~~e~s WQ~~ 

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

others, 1982). 

~e~ad£iAgZ~, the Flagstaff Formation is 
\~ ~ ~r~~~~~ 

exposed in ~ east-dipping cuestas ~the west Hills in the HN corner 
~k\ "Nor p~ d t..J""' 

of the quadrangle. Beds tentatively identified as Flagstaff Formation 
f\()~~ "<r...r 

the ~ side of Skinner Peaks,j ana · arc d i s 6ussed 
/} I 1 
, tn .... J u...- , 

also are exposed along 
~ ~or d0..t .. ~ \:l' 

4fi.. the "Interpretation of the stratigraphy of Skinner Peaks". 

(\IF 91 
north of Mi lls Cap. 

A'" section of Flagstaff Formation was meaSUL ed ill the iiest--Kil..ls 

Calcareous mUdstone, sandstone, sandy limestone, 

8 



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

quadrangle to the north. 

()~ 'fl 

'" 

colorr 
The color of ~ ;;trata va-r':i1.e- . from grayish-yellow to pale 

reddish-orange, with various hues of yellow being most common. The 
for,.,..~ f""'"" ~~~.c:.fc9"d: =, tS" 

calcareous mUdstone Is massive, it weathers ~o 'a slope and ~aft§es from 

.ro . Ie f 2 Of8 0 feet ~ ~~_ . _._. The sandston/" ' s ,usually calcareous I and 

composee1 o-f ~edi~- t _ coars~..:-gra!n~qua:r}z and lithic sa~ locally, 
.l !~ .J..:. / , 

.11 ~w . \ it is cross-bedded; ompositionally, th~ sandstones are quartz 
rvD y"'..;' ..I / r€Ju. rv1«-. ...r 

~~~ arenites~ ~Ubl~~~~~es~k, 1987; ~by, 
S~ o-"}/!- , 1985). ~ ~andstone form ledges tha.t a.re ~eet Lhtck, aH€i 
r \'~ 0 f' J t.7/' L -----.--.. --
cr~ sv-yf'-(f'v- ..commQfily~e laterally discontinuou~ive seas-of ~andy limestone 

~ vJ~ ~cJ.f .to , . ' 
1I and limestone form resistant ledges 2.,20 feet thic~;, locally, these 

carbonate units are platy, weathering to slopes with ~cal ledges. 

Seds · 0.:£ Glas-t.·-suppo-rted conglomerate and conglomeratic sandstone occur 
-----(\ dc.sii~ 

~(a~ locally- throughout the section. These units are laterally 
~rv-JL~--I°d 10 

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

Clasts are subangular to sub rounded , poorly-sorted pebbles and cobbles 

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

calcareous sandstone that is composed of quartz and lithic sand. 

The relative abundance of coarse-grained clastic material, the 

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

the sandstone and conglomerate beds suggests that the Flagstaff 

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

shallow-water environment. This interpretation is consistent with 

~ ~. (~- ;$""ly; A""vlJ . 
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. 
LrJ: / 

w~6()..'E ? 

~ ______ --- Col ton Formation 
---..., ..... ""-~.----"----.-"- (e<\u~~ ~ r'1 . .o0 (,0 (.. (<-rO(: 

Fluviar-and 'alluvial plain sediments, which are assigne~ the 
.../+ #-- vveA-C--

Colton Formation, represent the final infilling of the Sevier foreland 

basin which occurred during the Early Eocene. 

£In the Skinner Peaks quadrangle, the Colton Formation is ClCpeSQQ 

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

Hills; eds that tentatively have been identified in this study as 

, ormation are exposed on Skinner peaks~d are discussed in 

the terpretation of the stratigraphy of Skinner Peaksl1. 

J.- rn the West Hills in the -B-killner Peaks quadrangle, the Colton 
y'lDI VI \ ~r~ ~",d\A.I-J~<\ letA lca r (,ol",.(.,$"" 

Format'on is composed: of reddish-brown" mUdstone , sandstone, and 

rate,. thin beds of limestone occur locally throughout the 
~ . ~J Ih 

and are considered to be ~ deposit~ ~short-lived local 

la_kes. ~tJ-;~ - ~~~~~~-~~~~-is -~:t--;';;ii:.-i~;-~:~~ i t--j 
~atlieI $; to- fornF a saddle between the more resistant Flagstaff ~. __ .// 

c""'~"'~-----"----"~-'-"--"""""'-"---"'''''-'''-'-' ........ _-- .......... -"'- ." .. - ---.---- .... ---.-

Limestone and Green River Formatio~ The mudstone is caleareous anQ 
.. ---. .,---.. ---.,-----.--... ------~ 

- ()IN· I~ 
weathers to a slope r l he- sandstone is friable and weathers to a slope 

:JJ.., '1/J.- ,:j;,,.J...r..{·'Or-J...- -fro" ~ 
with locally occurring ledges. ~is calcareous an~ is ccrmposea of 

10 



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

fra~ents, and ~~-~t~-~~iS;~8) and 

(~-~-t-~'~l-~y ~-~d--c~iiinson (1979) show that Colton sandstones are commonly 

finer grained and contain greater amounts of mica and feldspar than 

the sandstones in the Flagstaff Formati~6d~ili;es:;c::ne ~f1--J 
~fm . r 

sandy, and ~ey occur locally as low, discontinuous ledges. ~~~~ 

~ The conglomerate (figure IJ is clast-supported, moderately 
C()~OtA-<"" ~ 
p~;-+ • 

(\J- II _ ~ &I!>e,- """,,y V\o-A"""' . 

sorted, aRG G>Imicti~ clasts are subrounded pebbles of appreximatel¥ 
Iv;}. -----~ 0-,-.). co~;"-r al(.O>",.::;4- "2c>~n- .f'..ct- ~~ 

/ el~~' amounts ~ purple and tan quartzite (from the Mutual Formation 
/

- ' I -= ",p.( , ~::- :~ a."ro>o~ e-'flA...} Pf.b~"-d.c.,,, ce.. 

/ i,h.- ~~l-t--:;. nd Tintic Quartzite), and dark blue-gray Paleozoic limestone. Th~ 
,~/~, .... ~ ,_. ~ 
~ ).0' - I _........-:: ...v<--

,,-\ c"J / suite o-i- clasts indicateSl derivation from the Sevier )1ighland to the 

"",,- ./ ,--------' west. The matrix, which comprises apprQximstQly 20 percent of the 
c-----. ~~ __ ..:J WI.t~ 

rec*,", is sandstone that is~te-cement~~ cr;n:aPQa9a ef medium- to 

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

feet thick, channel-form, and laterally discontinuoust-tbQY Qccur as 

ledges and cliffs. Regionally, conglomerate is rare in the colton;aaa 
.rfu.J, 

it occurs here ~ because the area was close to the edge of the 

basin. 

The high percentage of mUdstone, laterally discontinuous beds of 

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

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

~colton Formation (Marcantel and Weiss, 1968). 

~ fn the West Hills in the Skinner Peaks quadrangle, the Colton 

~~ Formation ir.~~:rlain conformably by the Flagstaff Formationhnd 

overlain coh!ormablY by the Green River Formation. 'Phe feElla'ldon is 

~ app~b:atelY 300-fee~ 
'- , ----------

11 



~ Green River Formation 

Sediments that were deposited in Lake uinta from the Early 
{VI/ are- flO vJ roc ~ 

through ,ate Eocene ~ormed the strata of the Green River Formation. 

In the Skinner Peaks quadrangle, strata of the Green River Formation 
~cHi,,* 

Feflect the lake-margin~ loca't'ieft of the quadrangle, and four 

I,~' 
Mudstone 'fac i es\: , Th~ .mudst~ne lithefaci-es is -Gomposed mostly .o.f-

poor'; cOI\,u)lrj~~!J - r"Jvr.rdeJ 

thinly bedded, grayish-yellow mUdstone that is very 4ncoherQ~ and 

weathers to a slope. Thin, laterally discontinuous beds 

of quartzite pebble conglomerate and sandy limestone also occur 

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

stromatolitic limestone that contains brown and gray chert nodules; 
CI.(~ 

~e ' stromatolites eeeur as laterally-linked hemispheroids up to 2 feet 

in diameter. 

\;-\-\t10 ., C<.!lI\-tv:.ir"lS" 

Clastic facies: The clastic f-acies eonsists O:E conglomerate, 

conglomeratic sandstone, mudstone, and sandstone. ~ ~onglomerate 
"tr~ 

and conglomeratic sandstone ~ reddish-brown or grayish-yellow ~/it is 

~i;;L~ poorly-sorted ~~~bles and cobbles of quartzite and ---r--'- ) 
",J..<),r <:\,f ,ff It. po. "1 "'-.1 '11'..1 «oJ I ~ -k~JJ} d,-r'-'>,,"" ""0 00-

vrvP;i,..y , 
(/\. 



r carbonate in a medium- to coarse-grained sandstone matrix. ';PRese 
I"_r (r 

GGnej:l:emera~e and 90nglomcratie sanas'Eena u:A1t. .are poo1:1y ~durated 

and laterally d1scont1nuOus. Mudstones are reddish brown, thinly --
laminated slope-formers. Sandstones are gray, calcite-cemented, and 

composed of quartz and lithic fragments; compositionally, these 

sandstones are sublitharenites, lithic arenites, and lithic wackes 

(Clark, 1987). Sandstone beds form low ledges that are laterally 
.l ~)1 / . , _ 

Jot(~~~ discontinuous. Beds of oolitic limestone that have been replaced by 
or- J _ ',Jt/"'"' 
0..\1; # :\f.I,),L silica also occur locally throughout the clastic facies; ripple marks 

.0 ( 1 \ U' 

~ 1 commonly are preserved on the tops of these oolitic beds. 

q l\J, 

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

and yellow ~gray micrite dominate thef~~~~~~-m~~~~~~~ 
The mudstones are very thinly-bedded, poorly indur ted, and, 

c~:?y, ~QW~~~ ~_~~~~-~-~-~-!-5-~-_-_-~-e-r-c-~ 
~:~He-micrit; faciea (Clark, 1987). The micrite beds are 

----.--~--------- ..•. --.. - ----- - .. --.------------

relativelY , eofierest, and, cQnse~entlYI they form a resistant cap over 
III' Jbf'd M .. \ rJ.. 

'1 d d c:t " the eaS1 y-ero e mudstones, These m~ar1€e eeas are commonly platy 

and fossiliferous. fossils include plant fragments, gastropods, and 
• -b ~ -

Clark (1987) noted pelecypods and ostracod~s as well. 

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

~ bedding attitude for the Green River Formation in the West Hills of 
,o'b\t-

~, ~ J the Skinner Peaks quadrangle. This thickness is approximately 300 

« \~,> i ~~:~~ feet greater than thicknesses calculated by Vogel (1957) and Clark 

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

~fault in the section, but no vidence for a fau~s seen in the 

~~~~- '.[ ""1 k
J 

"'-J k M~ 
13 ~f\.t<t.. " " eJ..p-- ot' t. G.('t" 



field. 

rl~4' , \ 
Tawny facies: 

-1\...~ (;dn;~ ,:r 
Tawny Beds consist o-f green, red, and variegated 

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

conglomeratic sandstone~nd limestone. The sandstone is ~ 
W-e.I\-

seh9rcnt; it is usually cemented with calcite, a~d composed of quartz 
f\ 

./~"'" r 
and minor amounts of lithic fragmentsj $andstone ~ form ledges 

that are several feet thick and laterally discontinuousq numerous 
• t!Ir 

f,fi{'; (J'1(,d- S 
vertebrate fossils are eentaiftcd in sandstone Beds near the top of the 

v.\'\;~ 
sQe~~. Channel-form beds of COilomerate and conglomeratic 

sandstone ~ are very coherent. Clasts are subrounded to rounded 

pebbles of dark blue-gray carbona e (>75%), and t~_~_.~~g_"~pu.~:e.!~_ 
~,"_~N'_" " ~ __ "'" . , , • • .•. • _ ... _ •• _ . • • _ _ .... -- .".~ .~".,~.. ____ 

quartz i te ( < 25 % )G~ i~ __ s~.r:~=-1:~~ __ .s~~~-=-~-=--_~~":h~ t described above j 
~"""''''''·--_'''I----_._ ... ~---. ~ __ ..,.... 

Limestone is very dense and commonly fossiliferous, containing teeth 

~ ---.- '._-
and bone fragments, as well as gastropods of ~~Australorbis 

.f.JJ-' I/'''~-'-- -~ ........ ". " r" - .. ", .. , .. ' • • , ... ~ " " '- ..... - ....... "" r:e4Q '-"''' ' . '-.. ,"" _ ...... ""_> ffi~'~'''''''''._''''''' ''' _ _ 

(LaRocque, 1960)" " :~//~rat.a ef the Tawny .fac~e,s.f.match the description Of ) 
" .r- . .. .... _ .. -........... ". • • . '. ;!l ~"-t<.,.~"('.j~~ tvr b L: 0":-' "" ... ,/ 

~ , strata ~n M11len's (1982) alluvial facies, which ~ aR 
rO <If) ! .. _ .~ _. _ _ ,,,.' -- .. ".. ." 

\ ~~ \ ~ -
\~>'-~;C"'< al~~~l < <:>:r .<i.el,ta p.!.<l:~n ~'3,~gRmeR~ El~ _ ~~.?_:.~~J 

Complex stratigraphic relationships separate the Tawny Beds from 

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

(Vogel, 1957; Millen, 1982; Norton, 1986) agree that the contact 

between the 
unit 

Tawny Beds and the underlying Green River Formation ~s 
U j 1 

and gradational; this /k elationship was confirmed in this 
/ 

Tawny Beds also p nconformably overlie the Arapien 
/ 

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

by strata of the / Goldens Ranch Formation. 

{ vI~r."\ ~ 14 



M0V<-- -t-o Wo~ N~rJ-~ t}D(f\ ~. CD / , 
I . ) 

6 ---

CrC-(h.~ W;~ -nr-trw] ro«..s- ' .': l " /' l ~ . 
~E :;:p;e ~GDC~~ of Skinner Peaks) k" .tlv(kd (,~) 

a ro c:.d\J.. fAl'/ yW(..u.1. ' 

The stratigraphy):>n'"" Skinner Peaks is complex/ and aanormal, and, 

thus, poorly understood. Approximately 550 feet of conglomerate, 

conglomeratic sandstone, sandstone, sandy limestone, and oncolitic 
I-.H~ ic;.Qol.1\-.J.-; h"'e...-J. 04 Ze, 'l~r ( ICi'1'7 ) ,,, 

limestone grade vertically into strata ~ the ,.rawny facies of~the 
,Lv 

Green River Formation. Vogel (1957), and witkind and others (1987) 
~-p.cr+ . Y--<---

mapped the~~ s~rata as~of the ~awny facies o~ the Green River 
Y'- ..f-h. (~ .r-t"t-.J.a-J e.~~,,-d;o/"\ (CC}:.. S- a f o,-,,,c\ sl<.."-.f'L',r r~\~ 

Formation. X closer evalQa~:i:efl of these units indicates that they 
~ cue.. 'vO+~ ~,J . ( i\<~ c?~ ~f )7 

more accurately 1: epL esent: Late cretaceous~arly Tertiary strata 'as R,s+ 
~~ ) 

suggested by Douglas A. Sprinkel of the Utah Geological Survey (uGs,J. 

Ev idence to-supp-orr-thi.-s-trrt'e-rpre-t:a-t-i-EHr 3: s cJ..:ted th:r.Oll ghou.:t;...~ 
I'''' -+u.. foil 0 w"'d .f'~t-

:f.olloli/iinl§f sectioPl. unit numbers " (e. g. , unit 4) correspond to the unit 
\"'N.-c. If'£.\.r~d Srn"'+'- j ,-..... f k;c;... 

numbers found in the Skinner Peaks ~ction in the Appendix. 
~ +k WV\J.~ru4 Jtr-
~ section, ~ poorly sorted conglomerate and conglomeratic 

"3 so -: ( V<.n ;h "J ,4 0....J .5) 

sandstone, which ~ approximately 300 feet thick, lie~conformably 
Qf'\.e. "",.e"-+""+~\j ~ rJ,..I.t>...+rh~J.. ~ -\-"-t,.. 

on the Arapien Shal~. ~ These conglomerates were daseribed in ~etail in 
" i' - __ =--.. 

i /" ' ) ~ .. /· cthe s~lr OA like North Horn Formation;- enly ~ l'Stl~-'-,e-scri-pt i o~ i s.-. -.,/ ' , t 
{(\ ' '. ~ ," presentQQ--h'ere. ~oll(:)w .W (~ h. Nor-+-"'- ~rt'\ I~ . PJ.· (,p.,.l8 

' \' , p' __ a~ rzl.¢M.' ""....:rot.... i~1A1\ cl~l'\.d S 

nl' \ I Gil 
v ok ' ~ 'Xhe conglomerate in the -i--oVTer 220 feet of -e-be-sec;;t,.iOR (unit 4) is 

{\J _. ~ 
\ " 

massive "clast- supported, -peGrly--sortGQ>, aRe! b i.m:i-sticu--€lasts include 
fro / 

s ...... -u:l,..,b--a-n,..,.,g .... u .... l -a ..... r- ;ro,..",· /'\--,s- Ub-r-OUl'tded--pebhles-,--.c.obhles , a ncL...bOllld.e.l;S--G-E--ptl-rpi-e alld 
y : 
~ i ( ~tan ~zite, and a small percenta~e of da%k blae-9~ earbona~i 

<<\ ~v-

~'r-\ -<,, 0' S poorly-~a-, medi.um-.:to fine-gxa.i-ReEl-± ·~ndSLotre. 
\ I'-~"" tl"~ 
s>v~~;ti! Clast -size, aRQ.q1.lartz;i.te,lc.ll;benate-e~atio ~. 

~ The coler of t:he 't1fl4:-'&-aa.-sG-c-ha~.es-f-r-Om--g:ra¥ t o-red up- secei-on. Th±s 

"" unit , which rQP~ an allU~..,...-4s-eVerlail'l 1;>'1 SS feet 
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o,t:--int!el:be-ddeB conglomerl!te'-andsandstornr (tin! L 5+-. 

The eOAqloItlefa-ee orun~r5 ~S' graV;-ch'se-sai'i*>~, 

mOO~y-s'OIted.,...-and~-b4:~iGtic... -...,Cl.a-sLs a:-"-- ' " ~ -~ 

,e®s..1e&-e'>~ea"rb~",%,-~tzTttr"'~1)'). The sandstone is 

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

locally cross-bedded. ~his nnit is indicative or an alluvial ~in 

anv irC5nmenl:: 
------- N(J('-~~ ~(),(\("?J 

The oonglomerate sequence is overlain by approximatelY '100 feet 

~ fflimestone (unit 6) and oncolitic limestone (unit 8: ~d' -'Phe 

~'r ,v l.J.mes.tone--i-s~ay,mas-sl.v-e,-and-+i~~Ht , H~ .fornrs' a 

J<) {o/ ~-is-,-:LQ~E!_t thick-.--'l'he-onee-1-i.ti.c.~l:lJ..ch.-ee-I'\"t:-a4fls-
1~~~oncOli~s-uP~~4nChe~~~~~ 
-Yv,tM~ - L 
~Jv T,he ofto91itic limestone is QXerla(~ l~ - feet of interbedded 
i( at,.. 

,ntPl ~\\(\~ (sandy limestone and sandstone (unit 9)/ and interbedded sandstone and 
v -f/Jo'L f'bc l<- r ~h....., WI4- (~rl\...-..f., .• J ~. r""r~ c)J--I-'~ F("-J,rh.!~ L!~~CN.. 

\\ conglomerate (unit 10). ...Th-e-.i.Q~.Q..§.gg,.e.d~s.andston,e-a.nd-,,,sand:y~'"'-l-imes-t.or-le 
t!)(" No,....l. '" 'ko r"" ~~("~I'; ~ • ' 

\ " 1s- lredel-i-sh. - brown. qlhe saildsto,ne-.L]:l~-.:t;.h-is-,*Fl·i-'&-~i-s-eai~e~1:ts---"and is 

~ compos ed-qG-f-med-i-am-gra'i:-ned(jUait z ~ana'~mJ:ri5Famountso-r-1··tthi c 

fragmeli't:sf; it = fornn:f~-To·ca'I~-'redges"~tnrol1gh~ou1:.~,.t;E1,e-s,l.ope~:E.e~:bng sandy 

~fl,e. ~ . seijti~6;;:o~rlain by ihterl1etltletl sands:OOfto aFl~ 
SQ.Rg.l.Qmer at,e .. ___ - 'I!.he ...... sa-RQst-oRe. ,·,w:R~.~:t;.bJ.-s-la,n4. ... '&-4-s-a"*.s,e ,.., .. ea±-ea~eG):tas-.a~Fl€l-*, 

Q.ompose~iRa-rl~or---med-i1:1m-gTa±ned,-~l-s'ort1:td"'""gtrcrr1:"zvSa'ncf:-""*""'f"£"'­

a 1€£.._£9nt.ains,~ ... aJ:-<ga~l:;~-mat'-'p'i:ece's""ca-ndY''''' on'ee-l'''i,.tes-tha:t-''1tta'Y··-ha:V~''''''15'''E!en''''-· 

'-.der:.i~~Q...-pa~+i-a-Hy-from-the"""'U'nd'e~!l:'Y"~R'3-G),l::}>GQ.,1-:b1i4e-lwd."'1Tlestofte-:---~ 
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~~e-reerti;:--er-f:-the-""rot::']:c-rS"lnatr±x=~wh±ch"'"'~i:s-'-e·em~e·s'ed-wo,€-quax.tz 

"'s-a"rlds·t;ol'l'e",:" strata- of these units i='e~;;e.m;i;;lla;:-margill&i ana 
~-..., 

• ~~~ " u~r l • ~ t' 1 ~ b ~h -~ 3: fll1vJ.al Cl'lV"i'lfOtllU9nt: 'iI.rhl:Cn wasypl:ca~ OrOt toe F ctgseaff Fer'matron 

and Colten FermatioR iR:~S ~;;~ these strata grade vertically into 
/.","""'-""'# jt.-- J 
the overlying 1awny Beds. The cont~6ts between the ,lower unit§ appear 

/ wh..k d.:>v.r IOc..kr r?-.D..c<;(l 

to be conformable. ~{..-h 
r~ ;A-1-e (fl"~+el... a:-r 

The section is a fining-upward sequence that ~presents a 

transi tion through-the._ foll.ow-ing--.environments:. alluvial fan (unit 4), 

alluvial plain 

"",..}L~ ~ (units 6-10). 
I dv 

(unit 5), lake-marginal and shallow-water lacustrine 
it---!-trwrvl-t.\ ct~'O'5";, ~") 'I)I'\.~ .e.t\\llr~,,-o"IN...~ 

The lithology and~seratiqra~hy of thd~units described 

\~ ~ ~beve are characteristic of the North Horn, Flagstaff, and Colton 
fo'-" "f1>' .Jure ~ 
formations. It is difficult, h.~n.Clieri to assign each unit to a 

C~r-I~ 
specific formation 1 ~ ~onglomerates ~ un1ts 4 and 5 match the 

c h.~r~,~c:..n-"" · '"'-'-J ('to... +-L_ "(:p\OI'l) b ..... + ""fe ')C)C ~><= f'e d- ..f'6C ..fj...SI'I 

Fegional descL iption of North Horn strata. ~ limestonerafiEi c~~.d~,~ ,... _ (J 

m:leOlitic limestgne ~units 6:t could be tl~e~- iH eitheL ' the North 
L-1~·J.o~ 

Horn Formation or the Flagstaff FOFmatien. The sandy limestone, 
c c ,...~ n z,f'r-a-

sandstone, and conglomerate ~ units 9 and 10 could be plac~ in 
L-t'('rJl1"+Of'"'-O-

either the Flagstaff Formation or Colton Formation; altaol:lgh the lack 
.. .It,.... con...(l-OA.... ,r;... +k C co Nt.::> 11 (A r\J.tr-

of~ distinctive red color and abundant mudstoneAsuggests that these 
q aM~ '0 P='-r-f-

...st.:l'at:a are mG~e J:ep.rEaS-eHtativ-e of the Flagstaff Limestone 'than they-

are of the Colton. Regardless of which formation each unit is 
\~'"V trhC;:C ~~,~gned to, this section is far more representative of the regional 

( eft!) (i sequence of Late Cretaceous-Early Tertiary strata than it is 

representative of Tawny Beds. 
( U ~.l.-cl'\,i'f d 

Based on this interpretation of the stratigraphy, very~ttenuated 
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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 draw~~~; ~4~r 
Likewise, the Flagstaff Formation is 110-220 feet th~~-·~h~~· k L-+"It-)1\ 

thickness values are significantly less than values from the West 

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

C\~~ logical explanation for the drastic thickness variations that occ~~ 
dI ~(~ over such a short distance is that welts of Arapien Shale formed local 
Y"V':'A",. ..f/.~~ i-J A 

~~v./ topographic highs in the basin during Late cretaceous-)(iddle Tertiary 
~7 ' ~ 

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

I 

{(~ J ~. 

between the Arapien Shale and Late cretaceousf~arly Tertiary strata 
vJ eA,.~ LOC.,lC-

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

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

lacustrine environments. weiss (1969) has shown that oncolites within 
'B£iT'ER. 1-.0 G I C 

the North Horn and Flagstaff Formations occur preferentially along 

what were actively-rising tectonic ridges. 

Because the units described above were identified only 

tentatively, the strata of this section were mapped as 

Cretaceous-Tertiary undivided. 

~--- ------- Goldens Ranch Formation 

The onset of wide-spread volcanism in utah occurred during the 

This volcanism produced deposits, such as the 

volcaniclastic Goldens Ranch Formation, which occurs throughout 

approximately one-third of the area of the Skinner Peaks quadrangle. 

In the western half of the quadrangle, the formation can be traced 

southward from the Chicken Creek Reservoir through the South Hills and 
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't lJ.6~(cJ;\ (/t-{,f~ 
/IDo f'; k X/o r V' ~ , \ Ir{v 

/ cy (\ V~~' 
into the outcrops that flank the eJ'tern side of the Sevier Bridge 

Reservoir. In the eastern half ;J the quadrangle, it occurs south of 

Chriss Canyon, and forms a "moat" that surrounds Skinner Peaks. 

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

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

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

confirm the Oligocene age of the formation. 

fn the Skinner Peaks quadrangle, the Goldens Ranch Formation is 
{ ,I '}h.rr.:JI .. ;t~ .S ; r;; /~f- I~ 'f0~f\)"''''+ I 

separated into five distinct, mappable units (Units I V, t~is study). 
Mr,.i I 1 \ i~fo~ ../L-- k 

;dni ts J! through W correspond to the "Chicken Creek 7uff ~mber of 
9v S f,.·}or.-.....J ~""" 

Meibos (1983), and unit y is the~Hall Canyon jronglomeratet or its 
Df. wJ-.~M ? 

equivalent. 

~o~~( ~~~, 
The contact between ~ and 

underlying ~Green River Formation is gradational , ~~~~~~~~ 

ex~osed, as in the ME 1~£ section 27, T. 16 Sel R. -r-W7 

\; Unit r forms slopes, ledges, and cliffs, and is either 

~ green in color. ~t contains a variety of sedimentary struct 
f\~ q1 ---
, P' including laminae, t OUg~~nd tabular cross-bedding, channels, 

pebble/cobble lenses, scourr and-fill structures, and no ly and 

revers~~eG-b..e.(is __ ------------
------~--.--------_f--.. -----.-----.-.---'----.----- J.-'- I 

Just above the- conta,ct with the CrQQR River FO:Bflatien, jd'ni t ;r is 
/ 

{ composed of bentonitic~hales interbedded with thin, platy limesto~ 
! ~-~--. 7 

/ Th4s-] 1 ri j t. g:r:z.s--Yi~.(aa;.r:t:C1d-li'+l=ll-tt::.EOT--1SS1a~l"ll"ldd:ss~t~o)1'nl1e~/,--;aa:flf'tdd:--i:f:-1i:fnna:l-:l:bl.b-)¥T~i..InlIt:.cQ:LlC~QQDD.ggu)..coUlml£e:tJrCia;ttui .c..c 

i ~ 
! r rr-f0~'-f\ + . 
\ JIV" r,JjJ-) 19 
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0.5-10 rom, with an average of 1 rom. The cement is typically 

calcareous, and the rock is friable to moderately coherent. 

~ Clasts in the conglomeratic sandstone are angular to subrounded, 

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

size of 5 cm. Approximately 90 percent of these clasts are volcanic 

in origin and were probably derived from ash and lava flows of the 
~6 .e" 

~-1\,JJ-(\L-.- East Tintic District. 
t:;;.' ..\'~\! 

~o(" 5 " 
, l J(- ~ 

The other 10 percent are quartzite clasts that 

were derived from the Precambrian Mutual Formation and the Cambrian 
J"l <l'- ru 
6( 1/1.,-, 
~_ df; Tintic Quartzite, or from pre-existing conglomerates. ~ . 

/fe Ju ,J...c...Jr- r o.{e--- ttd-e.rpr,t..,+ecl a4 ie--, "'cf cAfO'/ 1-,{ . ~ , 

'Phe a:OarsGur±n"Ej'=upW'efrer- s:egrrerfe-e ef Unl. t y J::.e~~eseR-1;-s ,a shallow 

tt ql lacustrine/marginal lacustrine/fluvial environment of deposition that 

marks the end of Lake uinta (De Vries and others, 1988). 
! , I , .\' 11" 

f\of- c!)" {€. f U ' t~< Il...- . (r.s-<\- o~c \-; ~:- ~ ry.., / cJ. l""C S I 
Z. ~ ~ 5c~ 

~~NG~ unit ~: Unit ~ is a crystal vitric tuff that is 40-70 feet thick. 

n.E~~Mtrv'l? \ '2 
The contact between unit X and ~ ~is concordant and sharp. This 

tuff is slightly welded, pink (weathered and fresh), and usually forms 
/..---- : 

.~~J.Y~ Sl -6pes. It is composed of 30-35 percent crystals and 65-70 percent 
.).; ~""-'_/- t"No-tu-\ ~ 

~J I • /I, glassy lRatriif. 
~( .y. t..: 
, ,'l.y.... 

The crystals are euhedral and average 1 rom in size. 

~?f 
Approximately 60 percent of these crystals are biotite, ~ percent are 

bipyramidal quartz, and sanidine occurs in trace amounts. 
f/d-r.rl rrtr.{yr,~. 

The matrix 

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

{ , t+-
("'~\ls M ~ o.ll ~"'- 2 0 

W'+-!<:"i'.·,A<4- M-rvr "-
J '~J 7 e .:r<l- +-kJ' e. 
~ ~;-c:Ju...s"~j"' . 



~~ ~ ~,~,.). 

ko / 
0.5f20 rom, and ash (70%-75%). Bubble wall shards are visible in thin 

section. ~ J Io-S"s .r~r).s ~ 

7 1 0.. .t'tJ-~" gf .... ' 
unit ~: Unit ~ is coarse-grained epiclastic sandstone that is 

':\J' I \ 

50 - 90 feet thick i 'l'~h~1""· C!'s-nu~nr,~""':ft;;---:~"sC;-:;;;r~e~dr;o;;:;r;--;g:;:;r;;:'a;;:yU-'1"T1ino-?"c"1"o....:111-r0!-r... forms resistant 
"fk.- ra I\.cJ 

ledges and cliffs,~and diSPljrS cross-bedding and channels. ~ is 

eempased of approximately ~ percent bipyramidal quartz Cry~5-15 ----
percent lithic fragments ~~;;~-~~t~~~~~s of hematite. ---_._--------
The----l!i:. h-i;·-~~~;~;t~··-~r~-"··~~b-~~-Unde·d-a;d··-~~~·g~---i;·--~i .. ;~-~-~~~-· ··-;=~~.-·~~ 
-----'.----~.--. ----------~ .-- ~ Si\J~ k-1I",',.j';$) 

The quartz crystals, hematite~sanidine are subhedral to ~~a~ 
and average 2 rom in siz::.-tThis unit is cemented by both silica and 

calcite, and is moderately to very coherent. 
7,.. 3 

unit ~ and Unie II~ are separated by an erosional contact. The 

. f'~Jr l' nature of the contact · and the presence of clasts of ~it & within 
y,'-- '3 J.,,- S 
~nit ~ suggest that 1nit ~ was derived at least in part from the 

0.'" . '2 'J ~_(" ..... +t.¢_ 
top of ~nit~. unit ~Arepresents a period of volcanic quiescence 

.J'k. /'", "I o ~ ... ("" 'Z-
-ehae occtlrrea between 1:he 9£'\:lptive e~-sQQQs there- deposi teQ )fni t ~ and 

tf 
unit ;pt. 

_(::;<-~ " rv.. \."\6\ , 
(/\(J..~~\ ~ t.,h.~('e<-l %:s ,J""Yf.f!,r.} 
~ ~o (~\J-.€.r<f'~ M~~(" 

~ 
unit PV: , unit ~ is an orange- or 

. ~ 

tan~ vitric lithic tuff that 
'J .J'.-<!- 1!i 

is approximately 70-100 feet thick. The contact between it afid~nits 
:3 ~I\J. 4 
U'1 is sharp and concordant. This tuff is (le~~ --w~~t the base 

w~:::_~t weathers to form slopes; the upp~ of the unit is better 

~d ~~s to form vertica~liffs that commonly are 

cavernous. -_.- (<""bY·" 
~ .A2~ ~ ( - I.{ C. .. !M.--/If{...( "S" j!f 
-~ ~~ unit pr i-s sQmposed o£. 75 percent matrix, 2@ percent 

~ 
Jf~'!iy nv.J-~Ji ~ 
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,,,,..q'r f 
(\Q~' ..fv-AP­

/ jl""1 "...,(ui -J. 

lithic fragments, and 5 percent c1stals. The lIlatrix is 

5~percent ash and 5~ercent pumice that ranges in size from 1-10 em 
fr()..,""I!~n~ 

and is commonly flattened in the bedding plane. The pumice ~rms a 
If\V~~~.:r 

CQGf~et'~upward ~-wiLhili the "Eerf. ~ ';ithic fragments are 

subangular to round, range in size from 0.5-2 cm and are composed 
-t no I- -hA..1-I- If: ~ 

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

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

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

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

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

(1987) report~ that the th1ckness of the Hall Canyon Conglomerate 

varies from 0-400 feet in the Juab quadrangle. The contact between 
S- ~ Ct."'-.) ~ I 

unit V aHa unit IV is erosional and ,sharp.clo./i!,"'J. .ns~""..t 
~L- S ' ' . -.. -<_. > -. -" • ___ ... ~·~~r-<- ~,- " 

(\:f. 11 The ba~l pa~t of ~nit f is an epiclasti~_ s~~nat is ~Q'E!y-
similar to .,%ni t I~; however, it is th3:n" ~"-rr;~ely greater than 10 feet 

~~~-- .. -.. -~ .. - h <-- LJ "c--
... ,._", .. --,..,.- rc:;.. --, ~G. v 

thick), and contains~_s.a·n'd"..;;-sized grains of Mnit -pi. The rest of ):1nitr-V 

is v~ ~{?nit i in terms of texture and composition. The 
./ : Y--<- f S-

principal difference between Wnits ~ and Y is the presence of angular 
. }J- Lf ·' 9.- L 5" p.- S"' 

clasts of)fnit ~ within ~it y; ~nit ~ also contains more sandstone 
?'- I IN~:,-,l ? 

and less conglomeratic sandstone than)fnit~. The~sandstone is 

relatively homogeneous in terms of grain-size and composition (medium-

to coarse-grained lithic sandstone): it contains very large-scale, 
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b" ~~ );'~~ 
~(I >t--.c.L C 0 

0.,)1 (p,tJ " fI oJ..cJo C.Ck~t ' 
./ 

tabular cross-bedding. The 
/ ' 

sedimentary structures, thickness, and 

overall stratiJraPhY of this unit 
(('J- : ) 

or a fan-deltt deposit. ' 

suggest ~ it is an alluvial fan 

I _.Jh~""t~ ..t-"'-.:-O" J.,..t.,,,~ l b~"~ ~ 
v v-~ ~e~J U'~ If~l' 

J),,~ . cJuJ f(4·,_ e~!lfi~~.t""""'" I ' 

d_.-.-----~--- ) I gneous/ntrus10ns ~(.e.. '~~o'o '""c<~' 
z::- /" ~f\J .pt..tM ~J'~;r' tk~. 

Two small intrusions of hornblende monzonite porphyry occur ;~~\)e.s 
, .... -H-~ ... NlrA\-t..t.A- -porGO ...... .,~ -+-~ ~\Ac..Jr_~ d~or~'fb~o 

in the Arapien Shale( Ofte is leeated in ~he NW 1/~ NE 1/4~section 
(I 

(I/.~~ 36, T. 15 S., R. 1 w., and the other is located in the SW 1/ Y SE 1/4 

~ section 25, T. 15 S., R. 1 w). These intrusions are net: very 

resistant, and they weather to a grus-like talus that is black or 

dark-gray due to the abundance of hornblende. These and other 
~re.. ,,- ~ CDf\ ) ,'J-.t."'-t\ 

intrusions in the vicinity were elaa&ified as dikes by Zeller (1949), 

Hunt (1950), and Vogel (1.957) .. ~ W\'\ tv( ~<!)VT Jo.ho(\- .$~M.1, 
rnt .:.. ro.5'C-O(>~ .JUoc 6 Y't\i ~l't "-r o S:-

H"o ......... )I'wo thin sections, of the intrusions ~i9re ~nder a 
~ ~~ -

petrograph1cmior~ ~proximately 65 percent of the rock is 
lNh)f.J..-

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

aphanitic groundmass , .. of highly . altered plagiocla~e and . orthoclase • ... ~.~; .. , ' ,"", ;.~ 

Approximately 75 percent of the phenocrysts are hornblende; feldspar 
~~..P. '2s"'" ? 

and magnetite make up the remainin~~ercent. The hornblende ~~ 

~"L. t:\ phenocrysts 6GGY~ a~euhedral to subhedral laths ~hat raH~e from ~~ 
. ... ton, .. 

to 2.5 cm~. Most feldspar phenocrysts are blocky, subhedral 
o~~: ..,JiL~ ~ 

b~ to euhedral, highly altered plagioclase crystals. 

~ ~n~~s~raSS~ in a~~ased on the 
I Vl \ 3~olDJ '"'- ~-~ --- "'"J 

~01 eL"ss-cuLtin~ relationships in the Skinner Peaks quadrangle. Witkind 
show 

and others (1987) e±te an Oligocene(?) to Upper Eocene age for similar 

i7tru ions, in ~he vicinity; ' ho~,,"ever, the relationship of thQSQ 

~ \1' (jl l..t ~.re t\? <> ~ of- £E.G- .)4 h..", M'~, +~~ 
\",~f~iO"'" r ( (;.~ ~ 

,~.... , ~ o '.Vce 23 
V< . r-)'.... rA 

11.tcf'- ~ ~o. ~ ~ eel' 
~,\L.;J..r ..1;:0 .t.-(..t{ 

vJ ~ /II' l-'?:. c:. (. t>- ..... 
O\r. f ' JO""C" 

\Q~ er\' Dl ..... 
o-.V:/J (" 



.quaei-rahgle. 

A variety of alluvial, colluvial, and lacustrine deposits blanket 

~ ~extensive areas of the Skinner Peaks quadrangle. These sediments 
o( ~1' 

a..e/ "J{J\ v- .... ' \b("'~nge ., . . , ' urr'a ~n age from Late Tert~ary to Recent. They were depos~ted ~n 
"vv ..w 

9'('~tJr-' 0 
~~~ response to tectonic and climatic events such as the development of 
v...~\. 

»o\t.-. 

the Gunnison Plateau and West Gunnison Monocline, the onset and 
c\l~~ (o"-~YD II't.J 

continuation of Basin and Range faulting, and theA advance and retreat 

of Lake Bonneville. 
V'll",,-l-\- (C('i?., ~~. (\~ QTcr.y, 

~---
OIde!: Alluvial Fans ·and Pediment ~lll:1viulft 

Sediment tha~ wee eroded from the Gunnison Plateau 
C't;. eo T" ~~d 

Gunnison Monocline was shed off tQ the west of 
~ 

fans)much like those that have formed in 
1--~-------------'--'""---------' -'-~---.---___ ' ____ -I_..J 

~fted remnan~s of~he~old all are exposed along t 

of the West Gunnison Monocl~ne in an area that exte"ds from Broad 

Canyon to the southern ~n~ of the quadrangle . . J>: ~ ~aterial that forms 

these deposits is semiconsolidated, massive to poorly-stratified, 

rJuE,,0orly-sorted (ranging in .size ~rom sand to boulders), and~ 

(pfti°rr!:. ;ellowish:g~~y'-i~-~~ior~ Lt' is composed predominantly of sandstone, 

~? imestone, and conglomerate derived from the Green River Formation and 

includes clasts of pebbly sandstone from the Crazy Hollow Formation 
'-H~ I.J. ~"J c'>/- -rr-.:<r ~tor t. 

and volcanic clasts derived from the Goldens Ranch Formation. 

Th~remnants of the old alluvial fans overlie the Goldens Ranch 

Formation, Green River Formation and Arapien Shale at various 

24 



'PeOGf',I,k,. Sa.~ f'c.,r..t"- h,.. 
(t-€~ I.oJI... h~~'(j 

~~' t> qIL' ~!T.f-o ~ 
?(()V~'oI ;;r ~ 

elevations and reflect deposition over irregular aleo opography. 

This paleotopography may have been due in part/ 0 epi odic Basin and 

Range faulting which began in the Miocenejshortly 

the plateau and monocline. The thickness of these lder alluvial fans 
/ ~ +'\-L t1.n.. ... :] f',.... +\..t- 'j1A .J. ? 

varies from a few feet to 300 feet (Vog~l, 1957). It is possible that 

these drastic thickness variations also refl'ect 

irregular paleotopographYr with the 

paleo-lows and t 
O(tl-P- r ~J..: f\Jv$ ~v.""\J...1V\. 

over 

______ t /I ' Pediment alluvium, which caps the 
y ~» .{ -; (" ~ kh·/'if (' <L +-l-<./t 

Ranch Formation in the 

v1I!Ct~~1f/ 6 South Hills, reflects an old erosional 
r/rfl ~y 

~~J~ and after uplift of the South Hills area. The pediment alluvium, 
~( .¥{~ .Iok aF d .rJ.{.:nN.."4T 

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

that developed during 

~,JGI<~ o~ to the material that forms the old alluvial fans to the east. The 
t" ~ t c)..,~-.... ~ - - '+ (); "I 

~Dftb 1- e,r 

""$ oa-.... ~ ~ ' ~. • j.S \ c::. 6.. .... , ~ r~ ~,:tc..r 

~\~~ \~ ~\t~most noticeable difference is the inoreases abundance of volcanic 

2orJt- if,,' 
~ . clasts and the local occurrence of red, semi- to moderately- ' 

?-: ( t! ;-/\ v-'~? 
~. I~. '\~ consolidated, pebbly sandstone and sandy limestone. The red, pebbly ,_J' 'I' \!,. 

,.I v/~, 
\ OI1.J' ..1J CI ~\v' sandstone and sandy limestone which occur locally as pods between the ~~ _ 
crV"~\.()l "7 

~ e>t" Goldens Ranch 
I ~~ EV

----, /.v#...4; Joer-Wr 
Formation and the poorly consolidated upper ediment ~~)? 

ClI.Xr 711',",~ 
ht..~ ~A-d.n ct'fDX'/c-J.. (1\ a 

alluvium may repres~ local ponds that formed on the erosional 

surface (Oviatt, personal communication, 1989). Like the old 

alluvial fans, the pediment alluvium occurs at r~latively high 

elevations, reflecting theCuPli:t.a~d dissection that occurred 
• • ti.(,c>I~' '- h l.r..t-'Or,\--

depos~tl.on. a CJ 

after 

The distribution of the pediment alluvium and the alluvial fans 

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

favor alluvial fan development, and areas with lower highlands favor 
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~ediment development. 

' " The age of th~older alluvial fans and the pediment alluvium is 
\~~.-- .< , . ...... v'" 'Probc<b~ 

1$<" : _~Fertain. They are"no older than Early Miocene because 
f~ Jt Lhf' ~ re.' ~ eJ- N-t&tc.-~ -11) Co f't.ctJ-t.. .Jk-W) Ol'\~ -' - a/4~J' 

. \ t~d a.fter the developmedt-o-i--1:-be-pla.:te.a.u--a-REi- the onset of 
Cv:;"c.wi&~ .fOr ..('1O"~d.. ~w ) .u-

Basin and Range faulting. They are Ano younger than I'arliest ~ 
'i'ro~c:>'-b!3- , - , _ ._ V v-l 

Pleistocene because Lake Bonneville sediments locallyC§Ur~ the 
to <:.~ ~I\ if ~ nD.J- .t>v,rJ,..':'-

$""0 ~~~~,q- bases of hills that these old aill:1vial deposits cap. . ".Er Q:;S;, 
q'v-t. ~~\O~c;:f- ifD(Ce.-J, or Qc..f-o "r , -- - - , 

4. ~lS -l'5. _ _ ______ A'" selita~ alluvial fan (mappea as QafZift 'Eeis st:uay) '-- .. 
_.' .,.r~ ~ rvc r-J.-!-.\AA-r..t- d l: r, .l. 1< r- -., J 

~~. corresponding to Qaf3 of Clark (1987) was mapped in the)WI corner of 
<,I 

the quadrangle. This fan is very dissected, faulted, and higher in 
( ) . • ,-- nor 0" M"'f! 

elevation than a younger fan whl.ch surrounds it. It is composed of 

light-brown, poorly-sorted, clay- to boulder-size material that is 

subangular to subrounded. The poorly-sorted nature of the deposit, 

c.-- plus its proximity to the mouth of a deeply incised canyon that cuts 

~~~~g~-~~~ that this fan is a d~ris 
o,J.~ \1~" fr!::~!O 

\~~€ flow ~Clark {1987) gtl~es~ed. 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 ? 
.. fft- jA./' 

in the latest Tertiary or ,yarliest Quaternary. 

W--:.~ ac~' 
QUATERNARY v.V\cDr\.;oh d~-:t_ <~l).ft~ 

Yv-L~l :,ct-'I!> q, 

Older Coalescing Alluvial 
A-4" ~hDWII' <5-'\ C:J r~/J-. . " 

Fans - cl>c...r<f- Yj.<lt.-l J ~ 
Q",,-~IA.. 

Areas covered by old alluvial fans a~d~ee4ment-a±~~~m were 
\~,~ ~ col-V 

\( differentially uplifted by Basin and Range faulting and ~ eroded, 
U 
~ 0 leaving ~emnants of these-old alluvial deposits capping the hills 
~~ 
~ ~~~ along the flank of the monocline and in the South Hills. The material 

.i;' 
~ lJ ~ ~~ 
'-j~ ~~~ 

.;s "1-

&f 
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that was eroded from these uplifted areas was deposited as a series of 

coalescing alluvial fans that fill present-day Juab Valley. Material 

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

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

the South Hills. Material derived from the Gunnison Plateau was shed 

into Juab Valley to the west. As Clark (1987) noted, the fans from 

the Gunnison Plateau are significantly larger than those emanating 

from the west and South Hills; consequently, the convergence line of 

the two fan systems lies west of the center of Juab Valley. 
W t ~--=> 

eoaieseinq fan alluvium is reddish-brown to yellowish-gray, 
~ J1 

W , ..... " 

unconsolidated, poorly-sorted, and massive to crudely bedded~ local 
r~J",-r.A~ vJ·+k f.....n c.?rr(\ 0! U~ c.J1. ....... 'Vt J J-~ IIIJ 

channels suggest a fluvial eJlvironment o~ deposition. Material is 
.( 

clay- to boulder-size, although sand- and pebble-size material is most 

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

limestone, sandstone, and volcanic rocks form the majority of the 
r': Nt''''' ~ Iltl\ Cl~ QN cr"J.I-1t. t J,,.,n 

~p:bble- and ~ble-siz~ clast~ Data from a~gravity ~Jzoback, 
~ ----------------.------------. ~ b~~~~lt I~ 

. '19831 across northern Juab Valley ~ndicates that al1~J1al fan depssits 

~ approximately 3,900 feet thick,in that portion of the va~a~. 

~I)JG.- ~orr4< ef' 
S4ftee Juab valley shallow$ to the south, the equivalent deposits in 

~ 

t;!':-~ the Skinner Peaks eo the south are probably thinner. than those te 

iIOL Lh-. 

The youngest sediment
1 

contained in the coalescing fans was 

on the fan surfaces during ·recent time; the oldest sediment 
j;c.-

contained in these fans was probably deposited in the ~at~ Tertiary, 

although there is no observable ~vidence to confirm this. Lake 

Bonneville sediments overlap coalescing fan deposits in the southwest 
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~',)­
)~ 

(f oI-

I 
corner of the quadrangle, indicating that the deposits must be at 

~ ~:l ltJ~~\~- ~D"I\Mf~\~) 
least as old as Jarliest Pleistocene. 

-,? 

Lake Bonneville .sedime~tl 
~rtq2. ;S" 

During the high stand of Lake Bonneville, - wIlieh eeel:lrreEi fhOI"E. rC!- C-"i"k-i-

approximately 1.6 ,(~~ears ag , ~ater from the lakt~p0e:-f.. 
through Leamington Canyon, drowning and ~ing a 

1989) that 
.Jt.P., 

extended almost as far south as Redm nd (currey, 1982). The eastern 
---------------------- ~ 

shore of this ffestuary cU'f- across-- the - south;estern corner of th~ 
~trn _ -

~ski~ Peaks quadrangle~Sediments deposited in the estuary are 
~-- ------------- ," whor? 

exposed in the low, gently-sloping, dissected,~-sh~patches in 

boar and in wave-cut cliffs along the Sevier Bridge vvr~ '7 
(~qL 

cvt- r lA-jJ.J-o Sb 7~-
Reservoir. These sediments occur up to an elevation J>f 5,090 feet, f#,/.rt, 

~ \.,<-\,').... 5'/(s !J4,.-

()'-l~ '-1 wft.i.eh----wa- the -ev'srflow elevation of the lake dal: inq 'the , Bonneville r-e-v-v/ 

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

/ 

observed on aerial photos ~ occurs between 5,090-5,100 feeti zt is 

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

marks the shoreline of Lake Bonneville. 
?"m-~ 

It ~ is presumed, on the 

of elevation, that water from Lake Bonneville spilled through 

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

deposits or shoreline features to sUbstantiate this. ~ it is 
:f 

possible that Lake Bonneville sediments and shoreline features ~:erc 
o.rC2.. 06sw.-r4-f I C.>v-t!'fl2 ,).. "? 

~erc ORee but: have been oblitie-ra't!ed since by----prcsent-day Chicken 

Creek Reservoir. 

AI-thGugh ~xposures are poor except along the Sevier Bridge 
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Reservoir, the sediments are fairly distinctive (especially on aerial 
1.wpW 

photos) and can be distinguished from the surrounding alluvium ~iithotit 

much difficuU;y. 
\ 'jv\';tY 

:-\riST 

Poor exposures obscure the nature of the contact 

(()'" . d between the Lake 
~6~ 

Bonneville sediments and the surrounding alluvium, 

~ c1G-~ ./ but 
l't'- T"{ ....... 

c-Ovttl-J) c~~.t..r t:;t'f~",',t ... r ~o. . ~. ~o ,", 1 
at one location (section 30, T. 16 S., R. 1 W.), the lake 

~ , 

-cd' sediments Clearly_._~verlap the Qua~_ernart.-T~rtiaryp~diment alluvium. 

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

slightly higher than the adjacent alluvium which suggests deposition 
Q<.J. -: 

. 0_ 0.> .. , t · ~ 
~o-~ < of the Lake Bonnev~llesed~ments on top of the adJacent . alluv~um. " 

~"-'v1"" o r o:1Jv.v S<.A",,- ~~·-h..r 

Ij. ' '. \""'~ ~iJ Q.~ This observation is consistent with the relationships observed by eO "' /lJt/4~ 
\ 1. aft· / ~,\\f'.6 

D'i" Q ,!, ,,«-Q 

~~~~!~ ~ Mattox (1986) in the Hells Kitchen Canyon SE quadrangle, 10 miles 
(.D r~\~ ':"C" ¥ ' - w-"J-~.,-? f'.U'-c-t M .J40 k. (j:.?,t A. 

o -j,. f" ~ southeast of the present study area. l\.h «--cl ... ~....i- "'ifltl ,r -to ..&J1""II ;-~.,f"~ r-\Q-+ Q.J 
lI-v 1r 

(.C> (( S"~ 
~~~ 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; 

~~~r~;-lamination 
~D() () 

soft-sediment deformation-structure~ and , ripple . _---- '\ 
are common near the base of the exposed section. 

~~~o5~~ These characteristics, combined with the lack of foreset and bottomset 

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

'''; ~ t d It' d 't ---re6o\~ are sl.z~ar 0 _ e al.C eposl. s. ---

~ M.(...o'~"' >« (9~~>"7) or~er OJ~.s\- \ '\~"l- (;J~(~ qJ~~·r ... -r:" ~lTi" 'i€-vt u Rive.r 
~~c:..~ 'J.J'(}0 or-~v J Ilc- h..Tjl... .;f-~ "cJ. 

Younger ~~~ Alluvial Fan;-

, ~ '\ I · 11' f t A ser1es of younger coa esc~ng a uv~al ans res s on top of 

older QQalasoinq 

younger fans are 

alluvial fans north of Little Salt Creek Canyon. The 

very similar to their older cou~rparts; however, 

h ~,. 
29 ,. 11..:.J- .t:>A ,/Yt~' 



they are considerably smaller in size, -aftd they slope more steeply 
tJYi J 

toward the valley, ~~omm~pwo~s~1~'~~1+'~o~n~o~f~t~h~e~~@e~y~o~uHn~q~e~r~~f~a~11~s~i~s~a~1~s~o 
,,,,- c. ~"10~"~\< IDt'\ [I-\. -.J1....-. 7() /..A.,..,rr .:f4 "-T 

differ~ from their older counterpartsl.most of the material~is 
= 

angular, pebble-size fragments of limestone ~ha~ were derived from the 
. ..ro 

Arapien Shale. These deposits are only 50flOO feet thick. 

Younger alluvial fans, such as those that are found north of 
rfO~~~lo J. 

#~ Little Salt Creek Canyon, fo~ in response to climatic or tectonic 
'" / ,) ~ changes that lower base level (Pazzaglia and Wells, 1989; Bull, 1990). 
t-l/l.ltt'" xe>\ t> 

~} ~ In the Skinner Peaks area, base level could have been lowered by the 
~. l"lo rN<~ 

retreat of Lake Bonneville, sontinued Basin and Range faulting, or a 

combination of both of these events. 
('&Z§h-r ~_;h.3. >'"--

The ve'LY local occurrence of the younger alluvial fans suggests 
.,-\-'11 

~ that they formed in response to renewed uplift along a fault segment 
rt::l--w ~hcU\. J l~ whl'u/' 

and ~ot in response to ~ regional lowering of base leve~~thatAwould 
Glee t.A.~ vN"\·~ . I _ I 

na~e resulted from the retreat of Lake Bonnevil~ This hypothesis is 
___ ---------.-----.-.------... .. .. -- -.---.... ----- -.--'-' .. -_ .. _-.-._--........ -.- -. -.. --·--·-\+~Toc..~-;:::s;::::---.. --·-·-------·-------· 

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

5D ~ -eoaiescing alluvial fans; however, the older coalescing alluvial fans 

~ on in Juab Valley and the Lake Bonneville sediments are incised by 

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

lowering of base level. / Perhaps the deep gullies are an expression of 
___ ------------------.. -.. -- .... -.. --._J 

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

'Sa 
·c~ : # j~\ Bonneville, and the younger alluvial fans reflect Recent Basin and 

{p~ 

~ V'~ _" ~'t-o\\$ Range activity on a local fault segment. Assuming t.hat these younger 
~cS'" ""J 

~ I' ~ 
\ ~ sJ-s 
~~<;; 

alluvial fans are related to the Basin and Range faulting that 

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

to Recent. ~ 
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/ Ft;c ~ Xf ·r.>hif 
Colluvium, Alluvium, and Landslide Deposits 

The youngest sediments in the quadrangle are colluvium, alluvium, 

and landslide deposits which~_~ll Recent in age~The colluvium 
_ -- dO()I'I...t-L~ 1 1 1~+ilV::.i -. 

forms steeply-sloping, cone-shaped deposits along the base of the 

slopes from which it was derived. It is unconsolidated, very angular, 

very poorly-sorted, clay- to boulder-size material. The color and 

composition of these deposits reflect the formation or formations from 

which they were derived. These deposits are 0-15 feet thick. 

The alluvium occurs along most drainages; at higher elevations, 

such as Flat Canyon and the South Hills, it forms broad, even surfaces 
--.---------.------.-~ -_ .. _ ... _-_. __ .... _---_ .. _----_ .... _---. ./ 

\ ~ ~: __ ---·-o-f -'·-·rdw-"-f'-eI-fef. Like the colluvium, the composition and color of the 
Q0l'- vJ\-J~ 
I~~ ~ alluvium reflect the local bedrock from which it was derived. In most 
~.(./ ('r>~ { 

l:~t-~4""- cases, it is unconsolidated, gray or brown in color and massive to 

0/) 

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

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

~ are generally less than 30 feet thick. 
("()I{ ..... Vrkl>"'-- ~ f'hC<:rJ' -· nt(Jt..J-I2-.~ 

./ c--e0' . 
{Q«(O" Two landslides are the oIlly mass""'movement d~ tJ:l..a.t.-· were 

observed in. the Skinner Peaks quadrangle{ One of the landslidea 

Qccurred on the north side of Chriss Canyon4n the SE 1/4 ~section 
o~.A 

11, T. 16 S., R. 1 W.r the other i> locataQ south of Skinner Peaks jn 

~ SE 1/4 pf section 22, T. 16 S., R. 1 wJ. Both of these landslides 

occurred in ~trat8 ef the Green River Formation and consequently are 

composed of very angular, 

sandstone in a matrix of 
'( I~;t-r"'"' 

occurred in 1984 (Weiss, 

poorly-sorted blocks of carbonate and 
"i't'Y\~\re.S' co>\S'o\ ; J.,-i'ecJ 

/ ' . . 
mUdstone. The Chrlss Canyon landsllde 

!IV rJ ~( r'i. Df' vu-&J. 0 H .. ., 
/'" ..~,.... . . 

personal communlcatlon, 1989) after a perl0d 
(oo/q 

of heavy rain. ~ ;he Skinner Peaks landslide~~~}S as 
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co..,J ?(~r(,Ll1l a.. b/6-

fresh as the Chriss Canyon landslide, alsonoccurred in 1984. 

STRUCTURE 

The structuraJ geology of the Skinner Peaks quadrangle is the 
a.<p- . JitA.. I~ ~ Ne.,(.{ 4'J.q~ ~/ c:Jc-J "? 

result of sevierAthrust~ng, formation of he Colorado Plateau~Basin 
(\D"'.'~..9- "furo J cG- /Jtif)(\~ -tN.1\.. t.oct<J. tCC>"'-I'LY\t5"O~ Pv...k~) 

and Range faulting, and ~ ?iapirism of ~I:e . Ar~pien Shale.. 'Phe 

~.r~ ~uctures tha1;;-were-produeed during one tectonic event were 
~/ 

F1hv to v.- ~- • "-.3.. ...... _<1-_ ... ""<1- ~.~~. • 
v Sl1p.e r~pe-s-e-c::t-on-~1:'rc-~l:3:~e-s--·~1.a. '- .L V.L l.UI;:U UU4 .... ~,,':1 ,",u"e--p'reV-J:6'li"5 

S\A.\, e.r i "''P'>~d. <C~1\.1r6..<"+\ o" I ~"h. t\..r!'~ 1\ Q" <l. d ;t&..r '~; pv\ h '-,r 

-Eecton1C evenb. This~resulted in complex and confusing geOlogic 

relationships. 

ar-- P;<-,-<J~ 
Sevier Thrust~ u 

w~vi:.-e.~ 'ON l The Sevier Orogeny, .which beg~& in the Late Jurassic and 
re4;J·OJi< 
sttif o~o69-continu~ into the Paleocene (Armstrong, 1968), ~ the first tectonic 

c.9 f-tcl'.)..s~) <.(.~ ~ I\.. T1..L OfD(f-Y\.cr-
event that affected the Skinner Peaks quadrangle. ,R was 

.-/'/ ,~ Oi!,,,,,--\r..l. \A.+-.rvl '? 
characterizedrby eastward-directed thrusting which placed Precambrian, 

n> dt..~ 

upper Paleozoic, and lower Mesozoic strata~~strataas young as 

Middle Jurassic. Middle Jurassic marine shales such as the Arapien ' 

are structurally incompetent and consequently acted as glide planes 
jJ-

for the thrusting that built the Sevier ~ighland. ." 
• • .r~bS'Pitt< I'\.-b'" .....e.. [~"\clt~q". ~~..\o ~ ~r-:-- ~ ,'~'I\..- f'e.LkJ. w~\c:.-~ ~ f:.ovJ..c.l I,...t.. e;t:a 

There 1S very l1ttle~surface v1dence of sev1ert trust1ng ' ln the ~ 
~ (" () "Jr ... .r4- ~1' 1'(,\~'!9 

Skinner Peaks quadrangle~, SUbstantial subsu~ ace evidence 
So. (;{1 l 

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

surface features can be at ributed to the event. ;bata collected from 
/1 

drill-holes in and ad~ ent to the study area r~eal several 

stratigraphic repet*ions These repetitionS! ndicate thrust faults 

~o ~ ~ rr~~": 2 . l ~~'jeJ+ !p1A..-"+Wt';" ~ ....... k,,-\,. ... 
~ ~ ~ 1 . -
~~ ",Y ~ ~nA~~OAJ'. 1~I\.L'- ,t 

(J.M..~~IA.O...a- (". w-.J.. UIoo- h-, 
i(J, \l ~~<.-\ . ~r.f\' n,..,Hl· ~l<\l/~r u-, 1fI~ l ~ ~ ~f-

W*I-. ...f-\-..~_~..,.r--___ -,-d._V""--JO~1'_r ,'_~ WI..-=--Y'l 4 V\ ~~ ,A'"¢ \ .... 
J,eJr(\l'.l.d- l~~.0-r';S.. . -\: 
<A».Si~ ~ o.~~;t~ . ~;.. ~\'v.... ~ltta.vu.,,-. 



that formed during ~~~.!"_. __ ~h~~~t..iIlq_.J standlee, 1982; Lawton, 1985). :;:::?: ----_. - .. . -... -... -......... -........... -..... -.. --........ ~-.. --.-.. -.--.. --~-..... --.----.. 
• !'I"'" cfi Drastic variations -of the thickness of the Arapien Shale and adjacent 

J"~\~I,A.()~ ~ 'f b"",+ u..~\- ~ k.. clv-L ~o d t'=.fl'( rsrl'\ 
h v f!./.§j~ uni ts are also attributed to thrusting. N~ -h> (lMru-J'" +-~\)' r. 

""'~ ~'~' ~("U"' r The only surface evidence that can be _~ttributed dir~y to 
lrob1,; rv--~v .Jorvu.. ~J" J ....... -+--o ~O'-~k"6" I'V\-

Sevier thrusting is the highly contorted s~r_~ of the Arapien Shale. 

It is possible, however, that the unconformity that occurs between the 
t. ~r~ lot ~ 0,,, ...... V\. c- Of"\..nrl'T\. r\-) i ~r .t4t'~d-IA.'.0L # 

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

to the Sevier orogenic event. 
cJ~im. . 

Morris (1989) :i:ndica1::es that thrusting 
",.rt J"' ''- J....~ 

incompetent unit ·fe.t; , the Sevier 

fold-and thrust bel~ will cause the incompetent unit to shorten and 
wrJ1t 

thicken close to the hinterland,~ uplift will oectlr over the 

thickened region. As a result, the incompetent unit should be highly 
~~ ~~; 10 ",,",0.,...1 J?-k. ~1I~f~? 

deformed, as is the Arapien Shale. Another possible result of this 

process is the formation of topographic highs in the area of 
0hc.:k-~ -(j.., : .r +1tA-" o,f. . f't..WlJ\.v(.., .r~......t.cL- ~ ~\ld r .M.-eA 

thickening. Standlee (1985, personal commun1cat1on to S. Mattox) 

suggested that thrusting and folding indirectly may have caused the 
ct...it- ~4eru<- f~ "'~ 

local lhdianola highs observed/by Weiss (1969) and Mattox (1986). 

(\o~ 1'\ Pt is also possible that the paleo-highs are the result of 

diapiric movement of the Arapien Shale.~Differential loading or 
r< ,.P.r c k. b(..v~ 

tectonic activity is often necessary to initiate diapirism (Le~,&L QA 
~(o kl--u,'r v'\~+ 

h,~\.o 1--t ~+o"J .('r')\ . 
1985; Jackson and Talbot, 1986); the influx of coarse-grained clastic 

material from the highland to the west and the eastward directed 

thrusting that was occurring at this time would have provided both of 

these mechanisms. The presence of a thick section of oncolitic 

limestone on Skinner Peaks supports the theory that 
-t 

~ow Cc..II\" c.... \ ,I~-r.{ ON-- r~or+- v., uf:-I- "? 
c..l" f'.]S 5'Jf'0'-¢-.3 3~"'-<..~"'* "', (l'F-~ ~ .... ~ 1'\.) J-

tA.p lii--+- ctA-. 11.<.1I\»..l., ?lc..r:-

vJ~,J oIeo­. / 
th1s area was 



actively rising during deposition. 

Regardless of which explanation is correct, it is certainly 
\'1"1<-1 ,,0+- ~ ~f"~~ 17 Th';r '(r c4:r~r~ 4-t, t1:.O ~t.-i"o'N<" ~ ~ ~ 

/ CtW\.L-O f\.. <ro (" . 
reasonable to conclude that the unconformit that occurs between the 

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

Ranch .. Formations is related to Sevier thrusting. 

7 

In the Skinner Peaks quadrangle, the Colorado Plateau Province is 

,,0 .~o~'represented by the Gunnison Plateau which terminates as the West 
Qr~"'d Y jL 

$(f~f ' \ (/IV Gunnison ¥onocline inside the east edge of the quadrangle. The West 
. vlJ-Lf'. /' . \'>i' ~ 
. ~ D ~ v <!A..VJ jf--

t 1'/0. f\.- {('-; ~:Gunnison ,!lonocline is approximately 18 miles long, and it extends from 
€) 'v ~.{) 
~ 1J- ( 

~C~'"Lx-(\fS Fayette Wash in the Hells Kitchen Canyon SE quadrangle to Buck Canyon, 

;",(.111' L north of Little Salt Creek canyO;:; (Mattox, 1986). " . (\"~-".,. "'~f 
,l.-e f \ I ~ ~~r~ 1") ~ oDe S ~ Nl~ reO, {fa- I t\ SI<-/'ltt"r f4.<"U;F- 1

lA
'<;( 

V;£,.;J. .hiD~~-\\of In the Skinner Peaks quadrangle, the West Gunnison Monocl ine W\r~ t !;.", -t'J..·J'r 
f\P./ (Jr'/!- cIno" 
./ consists of Green River Formation and Goldens Ranch Formation strata 

fVOr~? 
r\'fi rJ]cr ,~WhiCh dip 25 to 30 degrees to the west or southwest. Dips of 55 

.l leI < \bl' 
~v ~~ 'A~J degrees and greater were observed in Green River strata on Skinner 
~\, .... ,- vJ iv

' &/Z..! 

~l}-V" i t> Li'" peaks, but these values are anomalously high and may reflect diapiric 
~ V . 
~ ~ modification by the underlying Arapien Shale. y r.J.-- #JA~ 

i'...... J'1 ..... 01rtV-. ? 
A thick section of Arapien ~hale cores the monocline and 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 
r()~"'( \--

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

. Peaks quadrangle. 

~ (O~I",:"".J~~ NJ('K~ , d 
~~ ~ ~~~-Base on the interpretations of Standlee (1982) and Lawton 

I,,~.e, tJj\'- ~" 

~:~)k~:~ v(1985), the Arapien core of the monocline represents a ramp s~ructure 
f 

~D ~~ that formed is likely that the variable 

oY i1l'-,I ~:;it~~e~-~~apien lect deformation due to the 
<jI) -, ry 
~Z~ thrusting event, as well odification by tectonically >- \,(,- 0 :.--\"'\/ 

,, ~$~ ~ / :0 activated diapirism. _----­
,t-- 'i ,>,"£ dO~< - --
~6~~~b~~Q" The west Gunnison Monocline the Gunnison Plateau formed 
<;)1.7'"' ~~ itt-
¥~ \ during ~te Oligocene or ~arly iocene time. The timing of this event 

is constrained by the Oligocene Goldens Ranch Formation, which 
IS 

rQ~re&ents the youngest strata on the monocline. The conformable 

contact between the Green River Formation and overlying Goldens Ranch 

Formation indicates that monoclinal warping had not begun prior to 
"I . () '? , hi ct,s-I(,)'- • 

deposition of the~Goldens Ranch Formation. 

, ~lO"~~~I,Jr{) 
../~$ i'fll-'t511- Basin and Range Extension 

';'r--

( The structural geology of the Skinner Peaks quadrangle is 

dominated by north-south trending, high-angle normal faults, including 
J~ . J~ Jv 

the Sage Valley fault, the Western Juab Valley jault Zone (WJVFZ), and 

the Wasatch /I;aUlLt~ne (WFZ). normal faults also 

area. l vk-'-'v I v ....... uJ "-t.-~ 
~ -- 1'" ~(I.. ~.:;:.~ o,JrfO 

...v "oJ.-- ~~I ~ ,h-(Je,,,.J- .... ,.,:;-
~ !) .r e:tOro~ , 

Sage Valley raul t ~.-~--.------.---- ",,0 f~ 16i~ 

@The Sage Valley ~ult is a high-angle, down-to-the-west fault 

which bounds the west side of the West Hills and the east side of Sage 
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/:J5 
Valley. The fault trends approximately N ~E ; Clark (1987) states 

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

that have formed along the western side of the West Hills~~efine the 
o ,,r I'\~ ~pO'H1.r.l 

fault scarp. The fault aoes not Cyt ~¥-Qu~Fnary units within the 
. cJoc.CA..~", r:A(\J.- lp-t-t-...vl~& 

Skinner Peaks quadrangle. ~ ,"-~ vA--...r d«.ri, ~ flo""" ~ .cl'-\.CLb ,u.r;.J . +MY1 Cltv ll 

;%' boV'l'L..l JU4b v~1 ,~ Jv....a...~ 70 <Let ) CaMd'L ;-)- .,,(o-ecn...'f fl.-.. sfctANF PI(~ quc....). _ 
J,oe..l' , 

/' ) !// J2v I 1\ ~ .1- ...... .}',, & ~.~ t-. 10 r..T-Western Juab Valley . aul t ~one 1°or ) ~O.f\U(. \l(..s-J (~Or'l "VV' ... . 

• 'I t\J.4-cr v..Jo..s..A. + 
f.)0cIA-~~ ,1'\ J .... cJ, '1v<~J., 4t ,y ~et.I-<- .f~-I 

The ~estern Juab Valley ~ault ~one (WJVFZ) bounas the West Hills 
9(..~ froM.~ . . . • 2~ 

ell the east ana Juab Valley -en the WQs.:t;.. Th1s fault -3: S thought to be 
c:. ~ oF-

part af a zone of concealed down-to-the-east, high-angle normal 

faults. Surface evidence for the WJVFZ is sparse. Southeast of 

Creek Reservoir the fault appears to place upper Goldens Ranch 

Formation ,against Green 
rI\- {hr ()W <)1'1. 

Q rl\"?i1J-- ~~ Formation. /I'he fault, 

River Formation and lower Goldens Ranch 
/9 ~.r ~-e..,c) 

which trends roughly N t90 E, has afl estimated 
'\' \ '" ~r . ~ Je.- ~ r;.S o.bcw. v::) (,. 

r.fJ 0"" -t;.h-r-ow o£ 1,000 feet. 
5hoV'~ 
. \ AD ? 
~. ~tf'- vJ~"'. V; ~ ~~ 
~~"",..".. Wasatch faUlt "zone 
/('~ . 

E and has an estimated throw of approximately 5,000 feet.? 
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/' Jq<12- J 
seismic data presented by Zoback (1983) 

na('(. f1~ 
indicate that Juab Valley, whjcb is bounded on the west by the~stern 

. ,A /2-"-

Juab Valley :?aUlt ~ne and on the east by the Wasatch Fault rone, is 
"e:,-

an asymmetric graben that contains up to 3,000 feet of alluvial fill. 
l 1-' , ,; 

j~~\~~ ro f~.\-- 01\ ~ C,-1Y\..+rA..cH ... '\-u- ~JO()C ~ro"",,- l) f <Q.VI 0 \..\CT Ir'I 
(~('O Iv'-<.. \I" It' 

al"tl '7G,oc>c .P+ S!tllV,,\ o~ "" ,,_..l. 
I . , "" ..... ~. c v~ ,I" 

/' 

other Faults 

other faults that occur throughout the quadrangle include 
/~..lf ~<1"{ ;--'pH M.... ~('M. {e..- f\ILI("'h'<J",-"", N-S (:J r f.eNf-o .? ......... It-r 

high-angle cross-faults such as those in the West Hills and the fault 
OJ\J fO .... ...H..~.,.+ ~ "'- vf-

j which parallels Old Botham Road '4ft the South H11ls area. ' These 
e~ , 

~\.(\<Y- ~~ structures are possibly related to local strain accommodation that 
Cb~~~ 
~ ~~ occurred during Basin and Range extension. 
~t~ 

e~her S~rtiC~tlre3 

l'I'\,c.jor 

Basin and Range normal faulting not only produced the structures 

eJ described above, it also affected the structure of the West Gunnison 
{./ .-/ ~o.l'" \s ~-s n __ J-lj ~ -f'\-L ~ 

Jf!0nocline by dissecting the west-dipping strata into a series of 

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

normal faults. strata in the southern end of the quadrangle have been 

noticeably. 

vertical joints, which trend approximately 30 degrees west and 

east of north, are prevalent in Green River and Goldens Ranch strata. 
w ~+? . 

The joints prOb~blyc:epresent shear fractures that formed duei~ . , 

'east-west extension. v'OI.AlcA ..¥fv'J ~, cd- 1.0° '.N ~s Cl f= t- w 1'1\ 4-~Of~+-;-<.j t~(." S ,''Or'L . 

J o 
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I t v-.-)6\ .... ~t~1I\. 
~r""orv- J 

~o~em:~t of t~~_~~_P-~~_ S?~le_!llQ~!_~.~=._~tr~~_e .. 1~ 
~oca~- Th~s local, episodic diapirism was probably initiated by 

tectonic events such as Sevier thrusting, development of the West 

Gunnison Monocline, and Basin and Range extension. 

canyon ~aben and-S-ldnner·- Peaks 
Pi;'; · / 

Flat Canyon lraben is a structure that ~ay ·· represent an 

graben that has been modified by diapiric collapse. This 

is approximately one mile wide. It begins near Timber 

~k'(2. I 

Chriss Creek where it to the west. 

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

This graben is bounded on 
f)((..J "'"""'"'-~ ............. 

~~~; ~\ the east by the high­
~~ 

,tl\\~arallels the southw st front Of. the Gunnison Plateau. It places Hall 
t AJ r f1 \. • no{-- v:. f'YV""( c....fl.H-.", 310 ... ~ Plc.r 1lA-~ 
y:~~~~anyon Conglomerat 'against Flagstaff and Green River strata. The 

down-to-the-west normal fault which 

~ .r--~~ 
~~~ 

S/) west edge of graben is bounded by a down-to-the-east normal fault 

which places Hall Canyon Conglomerate against ~reen River and 

Arapien strat. ~ C4~ ~~J4.\ c.. U,·".·recr- +1"4>1\.1 
.", c, ~ 

The bend in the graben parallels the northwest trend of Skinner 

Peaks which cuts across the otherwise north-south trending structures 
_---- wijA--~: 

that are related to the Basin and Range-Colorado Plateau provinces.~+~ 
i ~ r~ fh!,4 r SiJu. 

•• • • • \. Ok...~tAf'o.... .D '\ . .......... 

The graben, l~ke Sk~nner Peaks, ~s underla1n b Arap~en Shal. The 
') . -+wo ..rh~ k 

~.:e.. # oItrc:.:"--u~ 
~\~ presence of the Arapien in the subsurface beneath the Flat Can ~J~ 
V' \ " J4-L ~~ '1vu--J. 

graben~is manifest in saltx)well water and sink holes (W. Jay Dalley, 
~(){~r{, . ~ (J.e.r1'O~r.-.kJ...:, j-~\ ~~~. 
~f landowner, personal communication, 1989). ±t seems reasonable ~o 

StAff or4S" +"'- c O 1\..Wf+- \ 
~assame from this evidence that the structure of the Flat Canyon Graben 

:;:; 

and the adjacent Skinner Peaks is controlled in part by diapiric 
1 ) 
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collapse of the Arapien. It also seems reasonable to assume, based on 

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

trig~red by Basin and Range faulting. 
re~fl~" "'-'<.Ai --b)~"J 'is-- c::()"r.trA.r~ 

Wt!t'b " ~"-- '~cs:.. t'f.... AlE' ?or--trto"'-.- ~~. ~J...r-4-~ 
ot-aer D:baJiH.~ "'-Rel-ated,-5-'E-rue-bures 

Rootless fault blocks of Green River formation can be observed 

"floating" ' in Arapien Shale on the flanks of Skinner Peaks in Llte(NE 

1/4 ~ section 22 and ~ SW 1/4 ~ section 15 T. 15 S., R. 1 WI­
These blocks are similar to the detached blocks of Colton and Green 

River Formation described by willis (1986) approximately 30 miles~ 
,.0 ?d ,eve... l'hJ--; •• 

(~~ ~ ~south in the Salina quadrangle. I concur ~ W1ll1s' (1986) 
A!' ~I" r , l' J , vl o~ ~ , a:f" r:r aer (/c.c:JA- r'lf!,r--e. 

~ o~n ~ these detached blocks ~ slump blOCkSwbl.oft,~~. / 

~ this case, slid off anf~El Skinner Peaks~. 

A small syncline in Green River :,skata that unconformably overlie 
1.0 ~~v h()r.jh-~ 

~ ~~ ~~ the Arapien Shale in the ~orner of the Skinner Peaks quadrangle is 
.~ i(I() t-~ ,j,t'" ~.JL- ~~ ~+-
5~ ~~ ~r also tho,ught to have formed by diapiric movement of the Arapien 

'}P -~~ ,c\J I , . ., 

~.r, ()J vttb-eJ... - l .... n/~"- . M-O"'.H-., 
~J~t~ (Sprinkel, personal communication, 1989). Contacts between the 

~".. /w~~ 1/\ 'w~, ' 6.r<L~ 
Arapien and overlying units~are often sheared, with slickensides and 

CDrd(H."*.r ? 
well-foliated claysrsimilar to those described by willis (1986) in the 

Salina quadrangle. These ~~ts are also indicative of movement. 

Q/"J I 
JI,~ v w·g 2r k 

• (l0(' 1- (¥I'-~ .k1 oW' c... 
~\~ I./--o ~oP (O~ J"'Y EcOtfOMIC GEOLOG~ ~6 J<Ju R-t:: ~ S 1)0 "V<. 1'7.-JL. 

p.~ .-/ ~'l\ qeo c U'c-;':1-"ut-,,-4-. -: 
qr / \ I v\J<--'V\'; 

Economic deposits in the Skinner Peaks quadrangle aRQ vieinity , 

include sand and gravel, gypsum, tuff, carbonate rock, manganese, 
/ c) / I ~"'J,.. j Ct..-1 /J.. 

petroleum products, and water. The sand and gravel occurs a~ 

alluv2·al~COllUVial' and;iacustrine deposits. Material ranges in size 

Ir ,'O'(\&' 
./ ~.l--c.r l 'K 3 9 

l \~T eJ. vP' ~ ~o~' 
~t(Q lf ~ 
r' 



clte,l~~rfa ~ 
;" Tl+-k<0 

from clay to boulders: most material is sand and gravel compos~d of 

~A~ quartzite and carbonate clasts, with local concentrations of volcanic 
. \\ y.~, I>?t~ V ¥- clasts. The sand and gravel, which is used primarily as road B~, 

lv" Do" i It 1(\01-- f1UatrSu.. ~r ~)M-cA } (t-~ ~~c-..Jr:..A. 
~.~~ is quarried from numerous gravel pits throughout the quadrangle. 
1Y'.. . / /1- ndru-J. (JI ~~ . noNk~ 
~ /' Active quarrying of gypsum. from the Arapien Shale on the,)it side 

\1' . ~ r r~ .. :t. : worJ r~ 
J~~~tot(V of Skinner peakS~g~ in 1989. This gYPSUm@be used in t-he-
CV b- q IS lJ1 fJU h- Jocr-.J-) 
. "7J(t ..t'(' .pmdYoG;lt.ien of dry-wall or .as a bending agenii in cement. . ~etf-(};t /h, 

() ...L ; . ~v _LJ_ ~~~/~ 
, i\-.1-<> Tuff from J1nit IN (Tvg4) of the Goldens Ranch Form7on gSF'lIIerly 

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

use as poultry grit~, and soil mineralizer and conditioner (Vogel, 

a9§7). This operation was run by the Azome Utah Mining Company of 

{J~~~~erling, Utah, and the products were marketed under the trade name 

"Azomite" (Vogel, 1957). 

Carbonate rock tha~ is fotlna in the Flagstaff Limestone and Green . 
f'(\ ffJ'Jr J.u.0 r-~ "! '1P1 U-It U kJr 

River Formation possibly seald be ·used as building or dimension stone. 

Unfortunately, in the Skinner Peaks quadrangle, neither of these 

h -trvL- formations contain sufficient amounts of limestone or dolomite to make 
up»~ 
~<1t'- quarrying a profitable economic venture because both formations 

f~~ contain anomalously high amounts of coarse-grained clastic material. 

I ,. V) . 
- ~ 

.. • ~ I , ': ( 

,;! t'; 
: .. / 

, .) 
• \~ ; r 

Small amounts of manganese occur in fault zones within the 

.volcaniclastic Goldens Ranch Form~tion. 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>' which are present in small amounts in 

most crystalline rocks (Hurlbut and Klein, 1971). - The manganese that 

tormsthe pyrolusite was probably leached from the surrounding Goldens 

rnu_ ~ 
SW <ClJ-J\\ "\~ I ' -

\.AC;:~ 1..(0 40 
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r 
~ Ranch Formation and deposited with calcite along the fault zones. 

oil and gas exploration has taken place throughout central Utah 

because of the structural similarities between it and the producing 

overthrust belt of Wyoming (Clark, 1987). Several oil companies have 
~ :t . J~~~¥-
drilled test wells in Juab Valley and on the Gunnison Plateau 1n }lf~ 

Juab County; no productive reservoirs have been discovered to date. 

WATER RESOURCE~ Wh.....:r ~Od (~-r't-.r V,(Jrf~ 

Water resources are somewhat limited in the Skinner Peaks 

quadrangle. Surface water occurs in the Chicken Creek and Sevier 

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

vicinity of the Skinner Peaks. Depth to the top of the water table is 

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

0v Valley that lies tween the South Hills and the west ·margin of the 
~ (5)f'. \~ • 

~v Gunn1son Plateau. 
~(O 

GEOLOGIC HAZARDS 
('I",J- 'I 

h/V1~~ /1~/oqfl-~. 
c;:rJ. sc:J.\- d~.rol ... +r..o r'\. , - (7 

Earthquakes ,. mass movements, karst deve18!,.e~t, and 92: otll'lEi~l1ater 

c9RtamiRaeioft are the potential geologic hazards in the Skinner Peaks 

quadrangle and vicinity. 

The Skinner Peaks quadrangle is centered roti~hly on the Wasatch 
A~ ; 

Faul t rne wh±ch is part of the Intermo1.u:ttaifl seismic belt: (HgKQe and 
so . . r.;::::;~~rej· 4 

~aBa92, 198~)~~ potential for catastrophic earthquakes i~. 

Earthquakes may result in destructive ground shaking, surface rupture 

of alluvium, soil liquefaction, and differential settling (Clark, 

1987); 

( 
~ iet tJ· 

they also may trigger mass movements such as snow avalanches 
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f)~ 
and landslides. Landslides alSO~Y ' ~c_ cur simply because strata 

incompetent or poorly consolida(ed.~eavy rain or large volumes 

are 

of 

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

result in mass wasting. 

The development of karst topography and contamination -ef 

ground.~latQr are both relat.ed to the Arapiell Shale. The evaporite-rich 
sh~ 

Arapien underlies much of the Skinner Peaks quadrangle. Groundwater 
~. 

moving through the Arapien dissolves the evaporates causing "sur-i -ace -

collapse and subsequent formation of sin~-holesi evaporite dissolution 
~f"'....c:k--tfD " ! 

also results in the,confami~ation of the/ grOUndwater. Land-owner w. 
(,~ -:? ~tbe;.). c-e~ ') , 

Jay Dailey~reported the development of ~ink-holes and collapse 
" oo,J 

structures in hay fields in Flat can¥o~. 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 

J.\- ~c.\5 
water. O~~ J ~~ _ 

f;l\.lt... ~cIJ...f" f... or\" !iorrt- IT'-- \ y 

QI ~\ ('.~ ('t-v-'-" 

~lw(G~tf § L/ ~ \ 0'D ~ !1- .r\*>~(<:..-
_ ~o~ GEOLOGIC HISTORY AND INTERPRETATIONS r--~ D!; s .f'r~ 

~~ ----
Aspects of the geologic history of the Skinner Peaks quadrangle 

were discussed throughout the stratigraphy and structural geology 

sections of this manuscript. A brief synopsis of the geological 

history is presented here along with interpretations concerning the 

structure and stratigraphy of the quadrangle. 

The Precambrian through Early Jurassic interval was dominated by 

deposition of marine and continental sediments in the Cordilleran 

miogeocline. These rocks are not exposed as bedrock in the 

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

Goldens Ranch Formations. The oldest exposed strata are the marine 

shales of the Middle Jurassic Arapien Shale. The sediments that 

comprise these strata were deposited by a shallow arm of the sea which 

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

By the Late Jurassic this sea had retreated to the north. Compression 

caused by the subduction of the Pacific Plate under the North American 

Plate also started to affect central Utah around this time. 

Eastward-directed thrusting placed Precambrian, · Paleozoic, and 

Mesozoic strata over the incompetent Arapien Shale which acted as a 

glide plane. This thrusting built the Sevier Highland and 

corresponding foreland basin. 

fh Middle and Late Cretaceous time, the Skinner Peaks quadrangle, 

which was located in the foreland basin just east of the Sevier 

Highland, began to receive sediment that was bei~g eroded from the 

highland and deposited in the basin as alluvial fans. continued 

thrusting to the east and the differential loading that was caused by 

the influx of sediment from the west initiated diapiric movement of 

the evaporite-rich Arapien Shale. This local, episodic diapirism 

produced local topographic highs of Arapien Shale within the basin. 

Consequently, unconformities developed between the Arapien and various 

Cretaceous-Tertiary units that were being deposited in the foreland 

basin. Based on the stratigraphic relationships and the abundance of 

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

actively rising topographic high of Arapien Shale. 

The unconformity between the Arapien and the Green River 
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Formation indicates that tectonically activated diapirism continued 

through the Early Tertiary during which time the foreland basin was 

dominated by alternating lacustrine and fluvial conditions which 

produced the strata of the Flagstaff, Colton, and Green River 

formations. In the Skinner Peaks quadrangle, these formations have an 

anomalously high clastic fraction because the quadrangle was located 

along the western margin of the basin. 

Wide-spread volcanism dominated the landscape of central Utah in 

the Oligocene, producing formations such as the volcaniclastic Goldens 

Ranch Formation. Episodic diapirism was still occurring, based on the 

unconformable contact between the Arapien and the Goldens Ranch 

Formation. 

The Gunnison Plateau and the West Gunnison Monocline formed in 

the Late Oligocene after deposition of the Goldens Ranch Formation. 

Sediment was eroded from the plateau and monocline and deposited into 

coalescing alluvial fans in the basin to the west. 

Basin and Range extension began shortly after the formation of 

the monocline. The extension dissected the area with north-south 

trending normal faults such as the Sage Valley and Wasatch faults and 

produced east- and west-dipping fault blocks. Uplifted areas were 

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

in present-day Juab Valley. 

In the Pleistocene, Lake Bonneville reached the Bonneville Stage, 

flooding the Sevier River and depositing underflow fan sediments. 

Approxim~tely 2,000 years later the lake retreated catastrophically, 

lowering the regional base level. Active down-cutting through the 
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alluvial fans in Juab Valley and in stream gUllies attests to the 

change in base level; continued Basin and Range extension also 

steepened the average regional gradient. Fault scarps that cut 

alluvial fan deposits, and the formation of secondary alluvial fans 

are evidence of Recent Basin and Range faulting. 
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Figure 1: Clasts of Paleozoic quartzite and carbonate in conglomerate 

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

UNIT # '"" 

(SAMP~ 
13 

12 

11 

T.'el ~r;..+- o..~c.,n' f+iOt\ ()I\. 11.(.;4 O-./-~ /,tt\ ( t- ::t: 

w :~~ ~f --'c..~p YJ(,A.LAl~j -to ("1"-* 
-nu' CI<'NESSCI=T~1"\'\. ~ ) 

UNIT C~IA'fIVE M~!-t.- ,,~"IL d-u-r-r,ltf'f)I\"r 
../ ~ ",,0,,- Ccr.P~r~ 

'l'HI-el<NESS~of THICKNE8S DESCRIPTION ~If'-. +~ 
;t,.... u f*~' 1\.M~''' c..,. Ut==fV' f<- lV c:=;t F,-, f'.NA-~( 0 N 

17.0 745.0 Sandy limestone, grayish-

yellow (5Y 8/4); slope-

forming. 

15.0 728.0 Calcareous sandstone, pinkish-

gray (5YR 8/1), weathered and 

fresh; massive, ledge-

forming;sand is 80% quartz, 

subangular to subrounded, 

moderately-sorted. 

95.0 713.0 Sandy limestone, variable 

color; weathers into plates; 

sand is medium-grained, 

subrounded quartz. 

L.u{}JcZ«'" C.DN-r~C\ of GREEN RIVER FORMATION 
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FIAGSTAFF 

10 50.0 618.0 Interbedded pebble 

conglomerate ~nd sandstone 

lenses; sandstone contains 

algal mat pieces (up to 5 

inches) and oncolites; 

composed of medium-grained, 

well-sorted, subangular to 

sub rounded quartz; 

conglomerate clasts are 50% 

quartzite (rounded tan and 

purple from the Cambrian 

Tintic Quartzite, and the 

Precambrian Mutual Formation) . 

and 50% carbonate (Paleozoic). 

9 60.0 568.0 Sandy limestone and sandstone, 

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

forms a slope with local 

ledges; sand is medium-grained 

quartz. 

8 81.0 508.0 Oncolitic limestone, · 

yellowish-gray (5Y · 7/2); 

cliff-forming; oncolites up to 

3 inches in d-iameter. 

7 15.0 427.0 Covered slope. 

6 10.0 412.0 Limestone, finely-crystalline, 
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light-gray (N?); massive, 

ledge-forming. 

;\' of ~o+t.-L ..f~,J~ J 

~~~ ) LOvJ £~ (ON FLAGSTAFF LIMESTONE OR NORTH HORN FORMATIO[? 

NORTH HORN FORMATION(?) , 

5 55.0 402.0 Conglomerate interbedded with 

sandstone; cliff and ledge-

forming; sandstone is light-

gray (N7); composed of medium-

grained, subangular to 

subrounded, well-sorted 

quartz; locally cross-bedded; 

conglomerate is clast-

supported; 80% of the clasts 

are subangular to sub rounded 

cobbles composed of Paleozoic 

carbonates (75%) and 

Precambrian/Cambrian quartzite 

(25%); matrix is medium-

grained, well-sorted, rounded 

quartz sand. 

4 220.0 347.0 Conglomerate; cliff and ledge-

forming; clasts are subangular 

to subrounded pebbles, 
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90.0 127.0 

cobbles, and boulders of 

purple and tan quartzite 

derived from the Precambrian 

Mutual Formation and Cambrian 

Tintic Quartzite respectivelYi 

matrix is coarse-grained 

quartz sandi 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. 

1""~' c.,1'"" 
. ________ ~ '-c!JuE~ C ,ON NORTH HORN FORMATION (7) 

~. L "\I'#-_~~"" J. .. e., (,.+ Y..lIiI\" ~f- ARAPIEN SHALE 

2 2.0 37.0 Limestone, finely-crystalline, 

grayish-green (lOGY 5/2) ; 

ledge-forming; separated from 

unit 3 by a fault. 

1 35.0 35.0 Calcareous mudstone, grayish-

green (lOGY 5/2). 
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Figure 1: 61asts of Paleozoic quartzite and carbonate in 

conglomerate of the Colton FormatiQ),in the West Hills north of 
Mills Gap. jc~ -"L 



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

Skinner Peaks. (Photo by S. R. Mattox.) 
1 ;; 
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Figure 3: Outcrop OfGJ-:::p:;::::Oic-la- s-}9 conglomeratic sandstone of )1nit I 

of the Goldens Ran~~~ Note the cross-bedding, pebble 

lenses, and tYPiCal~.~~gr:y color. Hammer for scale in center of 
photo. P-hoto taken inte Painted Rocks area. (Photo by S. R. 

Mattox.) I f) r ? 
(D' . 



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 Geale3ci~~ alluvial fans - Small alluvial fans 

located north of Little Salt Creek Canyon; composed of 

angular, pebble-sized fragments of Arapien Shale. 

Older GoalQseinq 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 

57 



QTaf 

TV9~ 

Tvg5 

Tvg4 

//1 

deposited~ Lake Bonneville: depQ5its arQ finely laminated 

and cross-laminated: soft-sediment deformation structures 

and ripple cross-lamination are common near the base of the 

exposed section. 

~.s+ ~ ('v/t4-r 

Solitar¥ alluvial fan - Solitary alluvial fan located in the 
no ri "-1IJt.r4-
}lW" cOrner of the quadrangle; composed of debris from the 

Flagstaff Formation; very : dissected and faulted. 

and boulders; forms distinctive yellow caps in the hills 

north of Skinner Peaks. 

",\(d.-.l'o \'~) G~ c(.,....h.r ..... ~~ 
~po~ iT" 

~ediment aIlw;ium - Poorly sorted sand, pebbles, cobbles, 
51-<-

and boulders; also contains red pebbly sandstone and sandy 

limestone; alluvium occurs as dissected caps in the South 

Hills. 

"tJ·v-~ 
Goldens Ranch Formation (undifferentiated) 

~ /~~ : 
unit V of the Goldens Ranch Formation - Equals the Hall 

Canyon Conglomerate of Meibos (1983); b~ue-gray epiclastic 

conglomerate and conglomeratic sandstone; contains clasts of 

~nit &. 

~ 
unit ~ of the Goldens Ranch Formation - Orange or tan 
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Tvg3 

Tvg2 

Tvgl 

Ti 

Tgr 

vitric lithic tuff; contains flattened pumice up to six 

inches in length; weathers to vertical cliff that are 

commonly cavernous. 

3 
Unit ~ of the Goldens Ranch Formation - Coarse-grained red 

or gray epiclastic sandstone that contains cross-bedding and 

channels; composed of approximately 60% bipyramidalquartz 

crystals; forms resistant ledges. 

~ 
unit f1 of the Goldens Ranch Formation - Pink crystal vitric 

tuff containing biotite, bipyrarnidal quartz, sanidine, and 

pumice; weathers to form slopes. 

\ 
unit ~ of the Goldens Ranch Formation - Blue-gray or green 

epiclastic conglomerate and conglomeratic sandstone; forms 

cliff and ledges that display cross-bedding and channels. 

Igneous Intrusions - Intrusions of hornblende monzonite 

porphyry; less than 30 feet in width, weather to a grus-like 
I k~ 

talus. ~~J . 

Green River Formation - Interbedded grayish-yellow to brown 

mUdstone, limestone, sandstone, and conglomeratic sandstone; 

limestone is commonly fossiliferous or oolitic; a 

conspicuous bed of stromatolitic limestone occurs in the 

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

Tc 

Tf 

TKnh 

contains vertebrate fossils. 

a, 
cretaceous and Tertiary strat (undifferentiated) - Includes 

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

(North Horn Formation). 

colton Formation - Reddish-brown mudstone, sandstone, and 

conglomerate; conglomerate is clast-supported, and 

moderately-sorted; clasts are composed of Precambrian 

quartzite and Paleozoic carbonate; thin beds of limestone 

occur locally throughout the section. 

Flagstaff Formation - Grayish-yellow to pale reddish-orange 

calcareous mudstone, sandstone, sandy limestone, limestone, 

and conglomerate. 

C{"J, 
North Horn Formation - Red;t")3" gray, poorly-sorted cliff and 

ledge-forming conglomerate; clasts are composed of quartzite 

and carbonate that was derived from a variety of Precambrian 
Snow", )Itt'. r~ , 

and Paleozoic formations. only in cross-sections. 
.. 1\ 

KJu 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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