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MISCELLANEOUS FIELD STUDIES

110%15’ MAP MF-1754-B

) EMERY CO | 3 " | CORRELATION OF MAP UNITS
38%30' T WAINE COTF « > =T T p— T ——y— - STUDIES RELATED TO WILDERNESS FXPLANATION
’/ t:,/ W e s ‘Jc . | / ¢ LY ) Huntoon and others (1982) =p— 1110;10/! y ,110:073/:839;0’
AP 24 /tgﬁ,// Bureau of Land Management Wilderness Study Areas = e
4 APPROX”MA/TE BOUNDARY Qa.I QC‘l Holocene QUATERNARY I|T||I . P. Orki . A. McKeown, and C. C. Haw! — XIK'LYI'I T :ll : K‘TLI;
2 I f R S NG r . } } The Federal Land Policy and Management Act (Public Law 1}:1: i ‘Ej‘%"‘;{g"‘é‘dﬁ-g“;'ﬁgéa' é:“’c"f:}:’. ﬂavé?"yéiggge-s& seEe—e e
Y G e HORSESHOE L0 YON Unconformity 942579, October 21, 1976) requires the U.S. Geological Survey 1Y Y0 o, Tiggigcon for S tepa S==———=—=
NS de /‘/‘WILDERN,ESS STUDY\A’REA Je and the U.S. Bureau of Mines to conduct mineral surveys on ——{ Baker (1946); M. J. Larson and C. G. Patterson, e e
2% /4 o Y2 N ] Widile Jurassiic JURASSIC certain areas to determine the mineral values, if any, that = g Genkfor thisrspor, 196203 e
S Py N> A N c may be present. Results must be made available to the public can’ad  110° el o - N === ————— |
Jp and be submitted to the President and the Congress. This map pogpad ilvee  uese Loz S E— 1'1111;11?';1171;1 o bl 38726 24
_ presents the results of a geologic survey of the Dirty Devil T == ":?E
Unconformity (UT-050-236A), French Spring-Happy Canyon (UT-050-236B), and b === e
Thn JURASSIC AND Horseshoe Canyon (UT-050-237) Wilderness Study Areas, Wayne j:::HH:HH:hHrJN|H“|HNIHH|NNKHHn
S TRIASSIC(?) and Garfield Counties, Utah. : Hi'l'!'|'|'|'|}i]|'|lw'\'|'\‘|'|'|'\]|‘|1|'|1:
K Upper Triassic(?) +TRIASSIC(?) I R I
= INTRODUCTION I
, P L L Ly ]
Unconformity L The Dirty Devil, French Spring-Happy Canyon and BEas {:HH:HH:HH:HH\MQ:HH}HH:HH{HHHT
ey Upper Triassic Horseshoe Canyon Wilderness Study Areas, hereafter called }::HH:HH}HHQHHJHH‘W“:WW:HH:HH}
L TRIASSIC "the study areas," together contain 124,800 acres of scenic ||}qq1pp:qq[pp:¢quH:HH|pp:qqu
kel canyons and plateaus in Wayne and Garfield Counties, Utah. TIHE L I ST
’ The study areas are centered approximately 45 mi south of HEHHHHH R HHHHH RS
Uneonrorr ty Middle(?) and Green River, Utah, and about 20 mi east of Hanksville, !!1””1HH1ﬁHE“HlHﬁ;HH}HﬁQHH:HHH
n SNeg AN Utah. Access to these remote areas is limited to dirt roads Rt Gat i it neah e il
Lower Triassic J e : ; : “16] L e L L
Unconformity or1g1nat1ng at Green R'IVEY', Utah,and to Utah State H1ghway 38 :|:|:|:|:|:|:|:|:|:|:1:|:|:1:|:|:|:|:|:|:|:|:|:|:|:|:|:|:|:|}|:
24 about 20 mi north of Hanksville, Utah. et il el i gad o gty el
Pc }-Lower Permian }-PERMIAN The Dirty Devil Wilderness Study Area covers nearly T
61,000 acres; it encompasses a portion of the Dirty Devil L
River and includes proginent sige canyons, such asyRobbers :iﬁﬁ:“““EHH{“HiHH:““i”“:““iﬂﬁ:““iﬁ”:““
Roost, that depict the rugged beauty of this area. The I il ety L i i J ekl i e
French Spring-Happy Canyon Wilderness Study Area lies just R R
cast of the southern part of the Dirty Devil Wilderness A
. o Iy1 | | i e et - Rl R o
DESCRIPTION OF AP UNITS T o tostari e thas F 1 Co L A
L T Ty
D]Y‘t Devi-l R'iveY' I‘llllI|I|I|I|1|I1I|l|I’I!I‘l[l‘!]I‘I‘Illllllll‘\‘I‘Iwillllwlll
al ALLUVIUM (HOLOCENE)--Poorly sorted gravel, y . . . L L T T
DEPARTMENT OF THE INTERIOR e sand gﬂt and)clay degosited 1-2 stream The Horseshoe Canyon Wilderness Study Area occupies | e ‘:':;H{i:!:;:;;i{i:m:E:i:;g;:‘:[‘:il}g;;:!:'\':i:i:l:i:l;‘:ﬂ}l!'\!{
> i 38,800 acres and extends from the southern boundary of the sgoeas o - et 'HHHHHHHHH NN
US. GEOLOGICAL SURVEY 110°35 7 B —" — Qc! COLLE\?II‘E;eS(HOLOCENE)--Bou]ders, gravel, sand, Horseshoe Canyon Detached Unit of Canyonlands National Park ! l
and mud in landslide deposits and in toreva southward to the northern boundary of the French Spring- INDEX TO GEOLOGIC MAPPING
blocks; also eolian sand and silt; qupy Canyon N11dernes§ Study Area. The Horseshoe Canyon
\ thickness 0-100 ft or more Wilderness Study Area is bordered on the east by the Glen
| s Canyon National Recreation Area; this study area encloses
g Je ENTRADA SANDSTONE (MIDDLE JURASSIC)--Reddish- th ’ : .
; . 4 . e headwaters of Horseshoe Canyon, which drains north to
i gragge EO rgdd;sh-bzogn, verﬁ f1?§ gracened the Green River. Included in the Horseshoe Canyon
; % | \ | sgndgggngraagﬁy iﬁ?nstgnghﬁgk ;;ddéd. Wilderness Study Area is a detached portion that lies north - "
ST e ok A Lo n sy L5658 ’ . ! of the Horseshoe Canyon Detached Unit of Canyonlands L plod
T APPROXIMATEBOUNDARY 2225;2%&22:?:-S;ggﬁg;i;:tt«ge‘g\liﬁl?;;g: 388_ National Park and south of the Emery County Tine. N &
OF THE HORSESHOE CANYON ’ s
o 700 ft . GEOLOGIC SETTING Eveny co. 3
WILDERNESS STUDY AREA CARMEL FORMATION (MIDDLE JURASSIC)“YETIOMHSh' 38°30 'W_A.YNE—CO_ - —Q‘(‘_
Orangedtg m?qerfte-fedg1sh-grgwn, vegydf1£? The study areas are centrally located in the Colorado ' 5
grgéﬂeh_b° s gr21ne. ian ?]one az ol Plateau. The largest structural features characteristic of
= 1: rown.mg_s onei_ oc: y cog e the region are monoclines, which trend generally northwest -
gray ? green;s”qray ;]'!'is - an. g to southeast (Baker, 1935). The Monument upwarp and San *
qur?ef){ Erysda g{(‘ﬁ’ ‘é’ ! e'gy;.)sum, mamn{e: Rafael swell are two such features. The southern parts of » N~
t;igknesz 138-632 fta EPOS1LE; approxiiaLe the study areas are on the gently dipping northwest flank of WAYNE CO. D
. e the Monument upwarp; to the northwest they are bordered by [ —" o e e A =
PAGE SANDST%NE SMIDELg ngASi{g) Reddish £5 the steeply dipping east flank of the San Rafael swell. R OGS
°raﬂged g mg.er? e=r'e d1s ];?wn,tvgry L Superposed on the monoclines are smaller scale anticlines
gra;“i g 1"§ gra1qe » WE ]sor]e q and synclines. This period of structural deformation 3800 | 10 MILES J
iiguzhozfésgggdz;:;. :;??azcgegogigg?r an occurred between the Late Cretaceous and early Tertiary - 10 KILOMETERS
NAVAgngzﬁgg$gﬁEth1353§§§IE5R;3 ?EIASSIC; N (Bakeaar;216%5u1ts having minor displacement are common and g
Light= t g. i fine- t ?) transect the study areas in a northwest direction. Two —
12. gray od 19 11?rangea 1”2 . o major joint sets trend northwest and northeast throughout g
?ﬁilﬁ? gzigggbédggd- ?gza?] Sggniaggg’minor the region and are distinguishable in some formations. Hunt naraTa <
1ensesyof mdstane: and cherzy it o and others (1953) attribute the presence of joints to Q&\ 3
dolomite; forms cliffs; eolian and minor subsurface structures. e 5 6 = s
ey depasices approximats: Eizkness 500~ STRATIGRAPHY AND SEDIMENTARY HISTORY wofEco : J
P=4
. o
KAYENTA FORMATION (UPPER TRIASSIC?)--Reddish- Rocks exposed in the study areas are sedimentary and . 1 2 1
orange to reddish-brown, fine- to medium- are of Early Permian (Wolfcampian) to Middle Jurassic
grained, crossbedded sands:)tgne and ) (Callovian) age. The sedimentary strata have a combined DIRTY DEVIL WILDERNESS 8TUDY AREA
laminated sandy siltstone; 1r.1terbedded with total thickness of 2,600 ft and represent deposition in e e o
g;zogtl;gezggggsa“?angizogﬁavggqmze;gggiz marine and continental environments. USRI SRRAEDSHNERN SR i EA
; y ; The White Rim Sandstone Member of the Cutler F i
Tocally includes lacustrine, sabkha, and (Early Permian) represents the oldest rocks :itﬁ:n gEZaEESGy @%@ PIRESERIEE, Sl R RIS SRRSES 5 0 BEEE
eolian deposits; approximate thickness 240- areas. The White Rim Sandstone Member was deposited in a
330 ft ) shallow-water marine environment during a major marine INDEX MAP SHOWING LOCATION OF THE DIRTY DEVIL, FRENCH SPRING-
WINGATE SANDSTONE (UPPER TRIASSIC)--Reddish- transgression into the region (Baars and Seager, 1970). HAPPY CANYON, AND HORSESHOE CANYON WILDERNESS STUDY AREAS
pink to reddish-orange, very fine grained Regionally, the White Rim thins east of the study areas onto
to fine-grained, crossbedded sandstone; the Monument upwarp; this thinning indicates growth of this
forms cliffs; eolian deposits; approximate uplift during the Early Permian (Baars, 1979). The Moenkopi
NN T S thickness 280-380 ft o Formation of Early Triassic age unconformably overlies the
~2) S CHINLE FORMATION (UPPER TRIASSIC)--Divided White Rim and was deposited during several transgressive and
into two parts, each containing several regressive marine cycles (Stewart and others, 1972). The
members: o . upper part of the Moenkopi Formation was deposited during a
R cu Upper part, undivided--Comprises Church Rock, regressive phase in Middle(?) Triassic time, and deposition
Owl Rock, and Petrified Forest Members: was followed by a period of erosion, which produced a
M Church Rock Member consists of disconformable contact between the Moenkopi Formation and
. ; reddish-brown to reddish-orange siltstone; the overlying Chinle Formation of Late Triassic age. The
£ * % irregularly ripple laminated to thick irregularly eroded surface at the top of the Moenkopi
: | bedded; interbedded with cross-stratified, Formation was filled in by valley- and channel-fill
Qe! N fine- to coarse-grained sandstone. Locally sandstone and conglomerate of the lower part of the Chinle
5 /ph\<;;/> | contains thin- to thick-bedded conglomerate Formation. Dubiel (1983) suggested that the lower part of
N o and arkosic sandstone. Fluvial and the Chinle Formation was deposited in fluvial, deltaic, and
' /i lacustrine deposits. Approximate thickness Tacustrine environments. Blakey and Gubitosa (1983)
80-200 ft , inferred that renewed uplift of salt structures northeast of
Owl Rock Member consists of pale-red the study areas exerted structural and sedimentary control
to pale-reddish-brown siitstone and over deposition of the upper part of the Chinle Formation;
mudstone; thin to medium bedded; they also inferred fluvial and lacustrine environments for
1nterpeﬁded w1t2hpa1egred gq 11ghg; ; its deposition.
2;:$2;S11%22{5ne-1?oca?1$ec;ﬁgaiis eds Throughout the study areas the Chinle Formation is
1imestone breccié. Lacustrine deposits. unconformably overlain by the Wingate Sandstone of Late
Approximate thickness 120-200 ft Triassic age. Poole and Williams (1972) and Stokes (1980)
Bekpified Eopast Moiler wonsists. of demonstrated that the Wingate Sandstone was deposited in an
variegated bentonitic claystone; thin to eolian environment by winds from the north and northwest.
thick bedded: interbedded with éinor Eolian sedimentation, which persisted from Late Triassic(?)
amolnts of ciayey <t Ttetone and Fins= £o into Jurassic time throughout the region, deposited the
medium-grained clayey sandstone. Fluvial Wingate qnd Navajo Sandstones of the Glen Canyon Group. A
and lacustrine deposits Approiimate fluvial interval interrupted this eolian cycle when the
thickness 50-200 ft : Kayenta Formation was deposited. A brief period of erosion
E cl Lower part, undivided--Comprises Moss Back fo11owgd deposition of the Glen Canyon Group; the Middle
Mo tar Bidde. amnd Shinarump Members: ? Jurassic Page Sandstone and Carmel Formation were deposited
Moss Bacﬁ Nember consists of upon the resulting widespread unconformity (Peterson and
yellowish-gray to pale-orange, thin- to P1p]r1ngosz 1979). The Page Sandstone was deposited in an
Shick-badded. shructuraless ta e eo11aq environment, whereas the Carmel Formation was
strat ified %1ne- to medium-grained depo§1ted in marine, tidal flat, and sabkha environments
sandstone-’1oca11y contains lenses of pale- marg1na! to the Middle Jurassic seaway that advanced into
£ -k > 4 green c1a;stone and siltstone and lenses of §3§3reg1on from the west and northwest (Blakey and others,
R L v = . X - . Following regression of the Middle Jurassic seaway,
o1 PP RBXIMATE BOUNDARY chert- and limestone-pebble conglomerate. widel e eoh’ag ng . biE : y
o T S Mg L Yy Fluvial deposits. Thickness ranges from 0 whichpresu1ted in ge o?%gggnsgf tﬁeegzég?gmgEﬁgsgizegogeda
“a[h, OF THE FRENCH SPRING-HAPPY CANYON » to 165 ft; averages about 65 ft Sandstone. P WEESR
WILDERNE‘SS‘S:\TUDY AREA . Monitor Butte Member consists of
Je— \, i variegated to predominantly greenish-gray, REFERENCES CITED
, micaceous, bentonitic mudstone; also
| . NI ; £ , d D d =12 G o\ 0 ¢ 77 el oA N : il : e e <2 : : ST 0\ ssesd A ! N i . , contains fine-grained, grayish-green Baars, D. L., 1979, The Permian System, in Baars, D. L.,
38°157 - o ,. ; / . ; | o ) : 1 L ] ' %534 \1?»5 g5 7 i ( 7 7 i — ‘ 7 e 5 ; st C o \’ -2 b s E] / : 7 . , ‘:' - Cpgpm— | ‘ 4 \ [/ by 0 4 sandstone; ]oca]]y contains limestone- Ed:, Perm1an1and§ Four Corners GEOT-O_g'lca] SOC1ety
e B e P i : LAY / A e NS S ) X : Sl dN Z A = e A A REC - N J ; § - ey 7 : o SR fo 5 N S b 'R pebble conglomerate. Fluvial, deltaic, and Guidebook, 9th Field Conference, p. 1-6: .
\ - ; \ b : : ! ‘ - A T S 8 %og ot lacustrine deposits. Thickness ranges from Baars, D. L., and Seager, W. R., 1970, Stratigraphic control
nty | 0 to 265 ft of petroleum in White Rim Sandstone (Permian) in and
32 Shinarump Member consists of gray to near Canyonlands National Park, Utah: American
L 4 N RN | . yellowish-gray, medium- to thick-bedded, Association of Petroleum Geologists Bulletin, v. 54,
N APPROXIMATE BOUNDAR cross-stratified, fine-grained to no. 5, p. 709-718.
Y { dadlus khéfx;/zﬂkvﬁ conglomeratic sandstone; contains minor Baker, A. A., 1935, Geologic structure of southeastern
B 1\ - ( "/ OFTHE DIRTY DEVIL = il & gray to red mudstone; locally contains Utah: American Association of Petroleum Geologists
Y ~\% i WILDER TUDY N _oAY uranium and copper. Fluvial deposits. Bulletin, v. 19, no. 10, p. 1472-1507.
, 3' \ t . Qe 1N~ESS S,T,UDY AREA b &/“] Y . Thickness ranggg from 0 to 50 fg; averages 1946, Geology of the Green River Desert-Cataract Canyon
3 )] N\ — N about 30 ft region, Emery, Wayne, and Garfield Counties, Utah:
\ I N , U.S. Geological Survey Bulletin 951, 122 p.
: MOENKOPI FORMATION (MIDDLE? AND LOWER . . : i
| TRIASSIC)--Pa1e-£ed to reddish-brown. thin- Blakey, R. C., and Gubitosa, B1ghard, 1983, Late Tr1as§1c
. i . to thick-bedded, very fine grained té £5 hias paleogeography and depositional history of the Chinle
- ( : b (v ol B« R Py - / ; \ VAP e Y y: /4 G N 1 2 "/ 7 C ) P 2 2 N U v < z 2 s = Ll ol e o ; q i \ g grained Crossbédded sandstone; also Formation’ southern Utah and northern Ar‘izona, _1‘_
% 4 = : _— N L\ / LAl {f : & AR ’ CER e . ~— GRS = XA  _,»;:;¥,5 S ; —— S0 D ) SO TRk SO e PN s 2o S el o 7 : y contains pale- to medium-brown, thin-bedded Reynolds, M. W., and Dolly, E. D., eds., Mesozoic
h\ Y : » s o ' ¢ - s AV N < 2 a), 7 s SN 3, A silty mudstone and limestone; locally paleogeography of the west-central United States:
A 10 ; contains pale- to medium-brown, coarse- Rocky Mountain Section, Society of Economic
f | | grained, lenticular conglomerate at base. Paleontologists and Mineralogists, Rocky Mountain
o § Marine, tidal flat, and lagoonal deposits. Paleogeography Symposium 2, p. 57-76.
| Approximate thickness 300-500 ft Blakey, R. C., Peterson, Fred, Caputo, M. V., and Voorhees,
. ; g s - B. J., 1983, Paleogeography of Middle Jurassic
38°12 3c)& | \ s CUTL&EiigRgﬁ;Iggnétggig ﬁgﬁﬂgﬁ”%s 22;&522e1n continental, shoreline, and shallow marine
R. 12 E.IR. 13 E. map area sedimentation, southern Utah, in Reynolds, M. W., and
White Rim Sandstone Member--Light-gray to Dolly, E. D., eds., Mesozoic paleogeography of the
SCALE 1:50 000 white, very fine grained to fine-grained wes@-centra] United States: Rocky Mountain Section,
1 % 0 1 2 3 MILES sandsione; laminated to very thin bedded, Soclety of Egonomic Paleontologists gnd impraia ey
e i — : ; crossbedded. Forms cliffs. Thins eastward _ Rocky Mountain Paleogeography Symposium 2, p. 77-100.
5 5 o 1 ) &, i EET R TG | i AU e S S (4 A gt g 5 NS Y aatyy LYo / BRI % NS i1 L/ , 2 LR | v . 1N ) P & { and pinches out depositionally near Dubiel, R. F., 19@3, Sedimentology of the lower part of the
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