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US. GEOLOGICAL SURVEY

111°

e = > VAN — —_—r 4 R
\Z/ /A\M > {})ﬂfﬁ %fi/f PN é—gmt? = 77%/’«“7“/ ‘a\@/ //,,_ A v;i\fgif/l CORRELATION OF MAP UNITS
N \ TP, ~ I (o 7L NRE )W) =55/
AR ) SN < ﬁﬂfg NSy £/ 3 e GEOLOGIC MAP OF THE MT. ELLEN-BLUE HILLS WILDERNESS STUDY AREA AND
’ Q : ~ ZMf“ N TR A2 ' : A‘ 5T > ’ ’ ' Qal | Qcl Holocene
=g = Zn ] / . .288.
kel 6 L. Z BULL MOUNTAIN STUDY AREA, GARFIELD AND WAYNE COUNTIES. UTAH L0l [Qcl g | fhotocene  Fowwreeusn
i ‘ LA oy Unconformity
By [Tps [Tp1 [Tpsh| ~ }Eocene }TERTIARY
)/ Unconformity B
\ 3{ N CG. Patterson, C.S. Bromfield, RF. Dubiel, JE. Faulds, M.J. Larson, P.G. Milde, and Fred Peterson ":'“V
-9 A 1,09
L7 2% @%\;‘H\&;ﬂp ! 1985 Kme
B gl Knbg
-5 AR IR . +Upper Cretaceous
a R ITRR I Unconformity L CRETACEQUS
p /S‘/&/; /%’JK/ (Lé/\?% v 4
Ih k28 vﬁ)i R 4 A Kmf
V2R SN
e DKL&QF%\\\}-‘/\“ 7 / Hjﬁt jt}\ ( Kmt
Sl K ; NS R R SCALE 1:50 000 Kd
J)GLB\ L g 7/ \)\’\‘ ) 1 1 0 . -
—— ¥ - e e ? ? £ S Unconformity
Kem }-Lower Cretaceous
1 5 0 1 2 3 KILOMETERS . ~
38°20’ SESESESESE==——= = = —— Unconformity
- CONTOUR INTERVAL 100 FEET Jmb
NATIONAL GEODETIC VERTICAL DATUM OF 1929 i Upper Jurassic
, o -—<““\ S \\ ,‘.ﬂl 7 2 PN VI - Unconformity
/ ‘ \\t}’ P /’é&\;.i / s 7 = > — /A v X5 { Ny [AIANY ! ¢ ’i‘; ) \ = ; \ v Js
~g§sﬁﬂg¢;““'w7:i: = = =T = A0, Y o7 L . PAYZAPL YN P = VA S s - JURASSIC
YA ‘A\,\é’\ : SN CEE RN | =3 ¢ 297 % | ORI N < N — u
N} if§§%§%£§ﬁ' \ o~ . e e e e / PO (e & NG e Unconformity »Middle Jurassic
ey ) oy o 2 ¢ - ol \ g ¢ ; 2, )% =S A g V7 . , EXPLANATION Jc
ﬁ\i};%% =NA~ P ° 3 \ 111°30" 111°00° 110°55° 110°50 110°45 . &
i\\%‘}%{ ( g o — Unconformity
e Ve
F}}g;;}%y N 77 S5 R R — JURASSIC AND TRIASSIC(?)
S, , =
Sl | o [eweny co. T DESCRIPTION OF MAP UNITS
’m/ii; 38°30 mN:)C)_ :':' Milde and Larson, 1983 (unpub. data) .
’ v 1! Qal ALLUVIUM (HOLOCENE)--Poorly sorted depos1ts_ of
\ ' % Hunt, and others (1953); gravel, sand, silt, and clay deposited in
—— Doelling (1972), stream courses ) .
gﬁ ﬂ« \ TORREY ——1{ Revisions by M. J. Larson, 1982-84 (unpub. data)  QC] COLLUVIUM (HOLOCENE)--Talus, landslide debris,
b E R 315} * Hunt (1953) : toreva blocks, and unsorted boulders,
f%@‘l gy e L%é‘v " e ‘ Doelling (18732). gravel, sand, and mud; thickness 0-100 ft
C@Zg&/@ {, A% Lf\(/’ C3) : Revisions by M. J. Larson and C. G. Patterson, or more
> 7&%/ 2 WAYNE CO. 1882-84 (ipin.. diva) Qg GRAVEL DEPOSITS (HOLOCENE AND PLEISTOCENE)--
VAN (@ — — — — — =" ey Poorly sorted gravel, sand, and mud on
%ééﬁ;/yﬁbj B ; / pediment and terrace surfaces; thickness 0-
4/7/4%/%} FIDDLER 50 ft
iy Y $BUTTE " Fiie PORPHYRITIC INTRUSIVE ROCKS OF THE MT. ELLEN
/é%%:i/ﬁléﬂ oo //-J } MILES i STOCK (EOCENE)--Light-gray diorite
WS T 0 10 KILOMETERS 38° 10° porphyry
: 2 \ BOUEDER f Tpl DIOROTE PORPHYRY (EOCENE)--Laccoliths,
SN Y S bysmaliths, and minor intrusive masses;
g#@" radiometric dates of 44 and 48 m.y.
O%ﬂg : \ / / ; ey T.288 A UTAH (Armstrong, 1969)
“fVE:gry/ & W A N Y WO . < i e F\D A T i ‘o .| 2 Tpsh DIORITE PORPHYRY (EOCENE)--Irregularly .
@;\,ﬁ A ey ~ L AN, = ' © ’ SN Y2 ‘ ¢ -29s. N\ e I 38°05" intruded into shattered sedimentary rock in
i‘ i ‘ . gy ) / \ ] ) : 4/ g a zone surrounding the stock
o A 2 P , S ; : ( = Kmv MESAVERDE FORMATION (UPPER CRETACEOUS)--
:J“//’q\!%\ ﬁff\*y\y 7 /?'/(/ Ji— g\ > A R K = ) / SN e I g > ! ? s WL S ) =7 o N ™9 5 : (g ol \ 2 — ; ; z 1 GAREIELE N = S Yellowish-tan to light-brown, fine-graine?]
adh Y SUAETN LN : / ; O Y X T ST S o7 W~ 2 ) . A =70 e ' TRAR g e > NS W \[ (23! 22, N ca —_— " sandstone, locally conglomeratic with sma
*‘32_,2’{ ‘S,,ufé gﬁ\,ﬂ%/@: ) 4 & | RN ) AR S5 T 22 ‘= Sl ) § g § , kl ’ | a C {1 £ . 7 ‘ an 3 \ 7L 4 @ﬂ{ 2 5% :TNE co. 5 & 4 sl h . pebbles of chert and quartzite; fluvial
S dwbt i inﬁggtmﬂp 2 % / g - : AN Y SR IWR R ) 1 HV" & & ] = Vo ] NS 9 5T TS ¢ ( ( N S AW ' ) L ], Qs = deposits; conspicuously crossbedded; forms
N Ay r?-V~Q\ \&yZ”q € >> Al W : ) Ny il / ; PN o I N7 (i e MY AE ¢ A% : nan AN NG 9| : IR otk ) L = L cliffs; corresponds to Tarantula Mesa
“':i\jb 7 Ik ¥ Vi - ‘ . : ‘ : \ > \ RN ' . " Sandstone of Smith (1984); approximate
\/\Qﬂ X‘/ 4 g /’ < A 2 & MT. ELLEN-BLUE HILLS WILDERNESS STUDY AREA INDEX TO GEOLOGIC MAPPING thickness 295-395 ft )
i ( >/ / : / _ MR W i MANCOS SHALE (UPPER CRETACEOUS)--Vertically
/0 A\l (\/ d1{g i) alternating marine and nonmarine units
' Y "M e / BULL MOUNTAIN STUDY AREA aggregating 3,200-3,600 ft in thickness
A | O 3 % i )
51 A Y £/ 3977~ Kmm Masuk Member--Yellowish-green to yellowish-
1/ RS ~ ’ N §<?<\T INDEX MAP SHOWING LOCATIONS OF THE MT. ELLEN-BLUE HILLS arey, s1ightly bentonitic mudstone and
= UGS ‘ ( gﬁ WILDERNESS STUDY AREAS AND THE BULL MOUNTAIN STUDY AREA local black, carbonaceous mudstone, _
1 i \fz}LE & o ’ A R 3860 1 O interbedded with yellowish-gray, very fine
38 15 yZa |524000mE g 1 E 1528 110 40 LN anievile oz | (HANKSVILLE) RI2IE. | 110°35 grained to fine-grained, crossbedded
| : Itj/\ 1 ' ) \ S ¥ C ool R Y sandstone; forms slope; alluvial plain
% /(\/ X ,\\T'y\, 50 deposits, may include some brackish-water
a233000m N § L * "{ R , i ;Z\f\ (/ (J’éJ estuarine deposits (Peterson and others,
-t AR ’)( - 1980); approximate thickness 600-685 ft
/3 C RS o Kme Emery Sandstone Member--Light to dark-brown,
STUDIES RELATED TO WILDERNESS C AN AN, sl (i M : fine- to medium-grained sandstone, upper
BUREAU OF LAND MANAGEMENT WILDERNESS STUDY AREAS SN iy G ‘(\ JERARTONAX part interbedded with greenish-gray,
> /{»\ﬁxi \S‘Kw:{f)b“ N\ 9| mf')\’/l \\L AN \ < laminated to thinly bedded mudstone, black
The Federal Land Policy and Management Act (Public Law ‘x\\lg‘vﬁi °§;% | ke & To0u N7 AN carbonaceous mudstone and coal seams;
94-579, October 21, 1976) requires the U. S. Geological RN\E: RPN | 7 ey (SR g AN sandstone often thinly bedded or cross-
Survey and the U. S. Bureau of Mines to conduct mineral Y o vE -:{(\\§ X stratified; generally forms alternating

slopes and cliffs; marginal marine,
lagoonal-paludal, and alluvial plain
deposits; corresponds to Muley Canyon
Sandstone Member of Smith (1984);
approximate thickness 300-445 ft

surveys on certain areas to determine the mineral values, if
any, that may be present. Results must be made available to
the public and be submitted to the President and the
Congress. This report presents the results of a geologic
survey of the Mt. Ellen-Blue Hills (UT-050-238) Wilderness

Study Area, Garfield and Wayne Counties, Utah. This report ATV Kmbg Blue Gate Member--Gray to dark-gray
also presents the results of a geologic survey of the Bull \ A\ bentonitic marine shale, horizontally
Mountain study area, Garfield and Wayne Counties, Utah, N ) laminated and(or) ripple cross-laminated,

Jocally interbedded with very fine grained
sandstone; forms broad slope; offshore
marine deposits; approximate thickness
1100-1500 ft
Kmf Ferron Sandstone Member--Yellowish-gray to
1ight-brown, fine- to medium-grained,
laminated, crossbedded sandstone; upper
part interbedded with black carbonaceous
mudstone and coal beds; forms alternating
slopes and cliffs; marginal marine,
lagoonal-paludal, and alluvial plain
deposits;approximate thickness 200-385 ft
Kmt Tununk Member--Gray to bluish-gray bentonitic
mudstone and silty shale, locally
interbedded with yellowish-gray, very fine
T.2 grained to fine-grained, laminated to thin-
o 28, bedded, calcareous sandstone; forms a broad
7 T.308S. bench; offshore marine deposits;
approximate thickness 530-720 ft

Kd DAKOTA SANDSTONE (UPPER CRETACEOUS)--Light-
gray to light— brown, fine- to medium-
grained sandstone, and locally
conglomeratic sandstone; sandstone
moderately to well cemented, horizontally
laminated and(or) crossbedded, and
interbedded in lower part with black,
carbonaceous mudstone and thin, subeconomic
coal seams; forms cliffs and slopes;
fluvial, lagoonal-paludal, and marginal
marine deposits; thickness ranges from 0-90

which was formerly designated as the Bull Mountain (UT-050- w5
242) Wilderness Study Area. % rhe
Fairview

INTRODUCTION - Ranch

The Mt. Ellen-Blue Hills Wilderness Study Area (WSA)
and adjacent Bull Mountain study area together cover 70,280
acres of the northern Henry Mountains, in Garfield and Wayne
Counties, Utah. The study areas are located about 20 mi
southwest of Hanksville, Utah, and about 25 mi northwest of
Lake Powell. The Mt. Ellen-Blue Hills WSA covers 58,480
acres in the northern Henry Mountains and adjoining plateaus
extending northwest to the Fremont River. The Bull Mountain ] o
study area covers 11,800 acres surrounding Bull Mountain.
The area is readily accessible from Hanksville by the
Sawmill Basin road, which divides the area into two parts--
the Bull Mountain area on the east, and the Blue Hills-Mount
Ellen area on the west. The east, south, and west :
boundaries of the study area also are readily accessible by ]|
unimproved dirt roads extending westward from paved State
Highway 95, which extends south from Hanksville and is a few
miles east of the wilderness study areas.

N,

4225‘

The high, rugged, laccolithic mountains, surrounded by i
pediment gravel surfaces, rise from intricately dissected, 2260
sparsely vegetated plateaus. Elevations range from about
4,800 ft along the Fremont River to 11,522 ft on North
Summit Ridge of Mt. Ellen.

PREVIOUS INVESTIGATIONS

plain, mudflat, and probable Tacustrine
deposits; approximate thickness 100-250 ft
Jms Salt Wash Member--Light-gray to light-brown,
fine- to medium-grained, crossbedded or
laminated sandstone, conglomeratic
sandstone and conglomerate; interstratified
with grayish-green to reddish-brown
siltstone and mudstone; locally a major
uranium-bearing unit; forms cliffs;
alluvial plain, mudflat, and lacustrine
deposits; approximate thickness 100-500 ft
Js SUMMERVILLE FORMATION (MIDDLE JURASSIC)--
Moderate-reddish-brown, laminated to very-
thin bedded, mudstone and siltstone;
locally containing 1ight-gray to grayish-
green gypsum lenses 0-3 ft thick; forms
broad slopes with prominent cliff at top;
shallow-water, restricted-marine and,
locally, evaporite deposits; approximate

s ' 3 2R ft or more
G. K. Gilbert (_1877) was the first geologist to examine 50 3 _ “\ N " Kcm CEDAEnglér:lTﬁ;N f;(())RM)IgIONmeé%SxERthElggigl_JS)--
the region and elucidate the nature of laccoliths and their . D, 4 ) 9" ! 't g ybb] ¥ yé t interbedded with
importance in the Henry Mountains. From 1935 to 1939, C. B. 2 ! s O grained pebbly sandstone, interbe
d hi i d icall o g ; é < : - + ~_N | yellowish-gray to light-green slightly
Hunt and his assistants mappe the area topographically and 38Y 10 - , i o L bonitic. sbdstons, oy eaibatn a hasal
geologically and later published the maps as part of a // . ‘A ) AF@ OF JH N RN g \ 9 . | ; V. orrsdd : dv a1 1luvial plain 3 i 2
detailed geologic study of the Henry Mountains (Hunt and , ¢\ S E. H;ILDS 3 i LS ( Al s 0 b VA N : - NV QLA U beoss 2 s N £ ‘ L \ 74 [ . ; Lo el ] igqg;omeraﬁznbgs,fiomugj?mpfzm eposits;
others, 1953). Doelling and Graham (1972) mapped several 2 s v ’ %}t T N T LAV ‘:Nﬂ e I ' SN , W WM 2SS -2 7 20U s ¢ = = 25¢ I/ T {5 9 L=t ‘ MORRISON FORMATION _(UPPER JURASSIC)--
quadrangles as part of a study of the Henry Basin coal ¢ (JK/,.\ N Y Sast .,ngﬁ i P, ' %L~ AR S ’S PN N Y S 20 B ) Y2 P = o 1 ' ~ Y Continental deposits 265-655 ft thick
field; in addition, they modified and adapted Hunt's maps to o ’ / § . poiie 10 ‘ g3~ i _ AX L Loy ls o _ \BUS A - % - 4/ <) : p )
i i : 1 ' €8 ' R 5 : ' I ; el ) /DK A $ ' = R Jmb Brushy Basin Member--Light-gray to gray-
available modern topographic maps. i | A ¢ (Sl U o 3PSV (G R AV AR N 2O il Wt AN AN ME Y A Vo § re)én reddish-brown to purple bentonitic
GEOLOGIC SETTING e / 2 MG g l | N . 5 NS ' i | E \% \ r?]udstc’)ne containing seve?a] lenses of chert
T.30S. 1; VAN pebble conglomerate; slope former; alluvial
NA Y NE T
‘x:‘f‘g D “‘ L B

The Henry Mountains are on the eastern flank of the T.315.
Henry Basin, a structure about 100 mi long in a north-south
dimension and about 50 mi wide. The western flank of the =
asymmetric basin is steep and merges with the adjacent 4222
Circle Cliffs uplift to the west. The gently dipping,
eastern flank of the basin is interrupted by the intrusive
centers of the Henry Mountains and adjoins the western 1imb
of the Monument upwarp, a monocline structure. The axis of
the Henry Basin trends nearly north-south along the west =
edge of the map area. ‘221

=
3 ;‘Q&h
/ 3 2 2

— - 3

The Henry Mountains consist of five distinct mountain
groups, extending north-northwest for about 35 miles. The
core of each is a separate diorite or monzonite porphyry
stock that is bordered by an irregular zone of shattered
sedimentary rock, which is intruded in various ways by the
porphyry. The Mount Ellen center is surrounded by a cluster
of satellitic laccoliths, bysmaliths, and sills; Bull
Mountain is one of the Tlargest of these floored intrusive

3760 I &
|| (NOTOM) S|
v

dates for the laccoliths are more Tikely. coarsely crystalline white gypsum; marine,

S
L)
—_

277 4.'!\ ""\n"’

bodies <=V 5 : B thickness 130-250 ft
. %ﬁ \ : / : Jcu CURTIS FORMATION (MIDDLE JURASSIC)_--Lighf}-g(rj‘ay
Surrounding the intrusive centers, several thousand “ ’ ¢ 9 ) ’ >N ] ,@/ﬁ\ 6 < t?agzg%}ﬂ(—:gzgﬁg;t:):\ze;ngosf:_l?i;uz;]g::ne ’
feet of exposed sedimentary rocks, ranging in age from —+ M (F=A P {‘,'1/ = \% %imestone chert, or shale pebble >
Triassic to Late Cretaceous, are arched into large domes. ‘ .h'l“\\*:g- N Iz /[/J:/;' Y cong]omere,xte 1oc511y present at base;
Mt. Ellen is 12-15 mi in di AN ‘ L) N Sl . : Ptk
relief 02 :xcsaaﬂ 5 36012t wgﬁtﬁ; gngdhas ih?tm]:ctura; m [.l:‘.tr%),\\ ,9 g ,_/,_,/-1/ shallow-water marine deposits; thickness
¥ 2 . pErPOSEE O s Sapge Cone / / At 2 “ e ranges from 0-175 ft
are smaller anticlinal crenulations that reflect individual \ / ;///ﬁ};/ ‘ e ey C)--Reddish-
laccoliths, which tend to be intruded radially from the \5 b e i : UG s Je ENTRADA SANDSTONE (MIDDLE JURASSIC)--Reddis p
stock. The Mt. El1len stock is located south of the study \ \-@,fi;a/pr ‘,-; RS A ) | ) A 15 (Era?g_e to rgdﬂ;s?;tgzggg;‘evggg Z;?Eygrame
area boundary. **‘\‘, 1o ;:i‘-!nf/ o)) / W /}ﬂ ) A ST Ny 0 fine-grain ! 3
8 /) 7%%}!‘/ : UNN 7 2 74 = l ’at ,t’ . e S V] sandstone, very thin to thick-bedded;
The age of the intrusion is not known with certainty. "'\__‘t_‘,.»gﬂ{{//ﬁ;ﬁ!}/"{_.'ﬂ- )1 ° ////‘tﬁfg — ) 7 T.30S. genergﬂ).; forms slope; ﬁq1l1<an angoéé%gaft
The youngest sedimentary rock intruded is Late Cretaceous in 5| T AT (kA  SSN ) JaVeis 7.31S. deposits; approximate thickness )
young y S )L 7 ap a0 oo i, - -
Potassium- dates of 44 and 48 hornblend ~ ?/= U | IOV ( e, ﬂ Jc CARMEL FORMATION (MIDDLE JURASSIC)--Yellowish
age. Potassium-argon dates o an m.y. on hornblende ~ /307 '%LQE ) A / D \}3)‘1‘3\‘ 7 (/S . derate=reddish-brown, very Fine
from diorite porphyry of the Bull Mountain bysmalith s (2 ‘é/’éﬂ'j»'ﬁ{z)}f A ﬁ §‘:'/:,J:’)M,7/ & orangé Lo moce st eandetmns wndl dapk-
(Armstrong, 1969) indicate an Eocene age. However, on the N QNS TVE) 23 L2572, 67 grained to fine-grained sandstone and dar
i b A % ntf 17 i 3 1 t
basis of similarity to other intrusive complexes on the g ! 7 7’;’&' .l:ﬂ'» W l:{,{/: AS TS ik redd1sh-brown.mudstone, _1oca y contains
Colorado Plateaus, Hunt (1980) belijeved that mid-Tertiary ol | = [ C// h ¢ i ity L vf vy gray to greenish-gray limestone and
5 7 /) A N 3
/%

)

N2

T L T= AN S .
< A ?v\ R 49V 8N L _ // Ik ;7\'7 jzf\,my}gg tidal flat, and sabkha deposits;
? /¢ e o7 517 § V% = th))) B i ickness 100-625 ft
! - (s 4 v TPl & a VI f\ approximate thic
REFERENCES CITED o WA T Lo st g N SN §i§?ﬁ\ [ &, =gt &g TR NAVAJD SANDSTONE (JURASSIC AND TRIASSIC?)--
— Z ¥ =
1) B Y., {5557 ‘(‘\/ 1 5668 A 50 07 SURR N\ XN O § -y ' R N ) N 4 “ \
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Armstrong, R. L., 1969, K-Ar dating of laccolithic centers = X “’\w\‘v > i )K"( L’/f\\//\ f / f"’/ /‘v p /—M)@ medium-grained, well-sorted sandstone,
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- (. R %
: . ﬁf/);‘?—-’léﬁ =
Doelling, H. H., 1972, Henry Mountains coal field, in ’Yﬁ:e “"%‘g‘k
Doelling, H. H., and Graham, R. L., eds., Eastern and > 1 ‘*;::Lli:"‘;‘. Z

or dolomite; cliff former; eolian and minor
playa deposits; approximate thickness 500-

N N T (] s
northern Utah coal fields: Utah Geological and Mineral <\ T?Sl‘ﬁ S 820 ft
Survey, Monograph Series, No. 2, p. 97-190. SN LN
Gilbert, G. K., 1877, Geology of the Henry Mountains: U. S. X \f’f\\ ) A L - CONTACT-- Dashed where approximately
i i NS\ ON N = / _——0B S . === .
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Hunt, C. B., 1980, ‘Structural and 1gneous geology of the o 1 inste Torabi £
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