DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

Ll SEE LN Wi AT

& i
.i*ﬁw* "‘ q“-[- i i ' T 45 LA DE -'f

o RS, AL L R G R M,
-4 8 - 'R}

Wi v L VP i Ve |
SWEETWATER CQ oMiNG] T 2600 000 FECT (uTAM CENTRM y fu 2314 1% Ny oma | o= . e 109°00° | . vy 1 4y, “ . JATER C04 po O | 0000 FEET (COU0. NORTH) » v & |

F ‘_,at e g [ "R d 1 i ]
pei e TR i YR e st s 1
e () e 2 - Y o . L,- 1 N e e, - - -d.'_ ?I‘-m'.!? _thﬂ..._ ik A, - [ o - - & I

Sl ‘F, ey L . e ol . | | ; Bl A 3 L4 - gl ‘l.l' ] d = ] s - ¥
J‘:a: ;'.,I-:r.:.?'il-‘ Fﬁﬁﬁ.ﬁi}?:'{ \/ ] L ; - s i ; . i b R I_ : ._'h bt | ..F I' 1;:. Y ﬂdgﬁ | ﬂ. K1 ke o ; Ay l iy -'1
L — "ﬂ. X 5 ;: ‘:‘;Ia i:l‘ ; ‘%ﬂz;:h -;r: - 3 - L o = :.. | : -I_, il e g - : e, 'I-' e I. e l '- i :'--' 3 ‘ - i

Fpi [k I.:-é:n.: :
b

L .r.*
=

e \ NG o
-,1Kgfit_ =
’ 1 &‘1* ‘I‘#-]- -,

LI" S : g 5 - o - T & o . '-"-.* LET .I-. -' - = il . ,. _. i i [ i * LY 3 § o -
=X\ ':.- o - -‘“ﬂtﬂl -.L s , w 13 / ..'.-.'.:.-' - e ¥ ' e \ i ,. ..-.-. ': ':.'.'.'Il ] .l_"_l. i : ...‘:'_ : = = r. - ¥ ok "‘E-..
- . _ . :

N

Y
YFECT (UTaM NORTH)

L
= W AL R, SRS / : ; 7% s, Vol IR SN

] = = - il ) ’ & : i o f L F v
r'|1'|l;,l = Tr ; e ", o N b elt ir = 1 T et o '-"h..\: ; . ,I.r" e
g 4 g e s { - r fy 5 5 - A =
f 1 L L i o K ]

:

Fan AR ]

et

.q- - A= e I Ay oy e . A LN e O B = b s - s AN

- L . ) = ..- Tl --, - . ’ ‘ﬁ:' e M T . T y 7o - 1.;::-" f . __.__- . h ....-1?'-1.".;..- *}- _"":-'\! ! . . . .';}-._' R -: x 3 : 4 ..:_.' | -.:‘. &#ﬁ :{iﬁ?:i;ﬁ_ ) ok :._

A SR /L e GEES SR TR e U QT e AN SN G A L e SR S s e LA

= P " ! r E i B | th‘ﬂ- ﬂiﬁ’ﬂ‘l‘u .ﬂ. ey ¥ : ek | . T _.' ot ' ¥ = | i | ] . o fa -"..e'-':".“-.. # __-fﬂ'j-r-ﬂl‘-h['."}-d#t!f#\ o g x

.-.I : e 2 -.._ =l "-5,'_ L ' W r.:‘:-._t . %ﬁ%g’?fﬁ'iﬁ' 1."'- .. " ..--.-_..-:1_.-;-.‘_ ._'- d Y =, e 4 ,':.'-";....- - '._" A ' e it :- - -_1” . ‘. okl ._",._1-—- L : A %‘ﬁgﬂl‘:&ﬁ? :

5 APl T B X T s D N T TSN (G oSN, Vel S0 W ¢ | AEPB U ST R N R e SR e Q- e /T v NS eall Iy | b s, AR P
] I b LN T ; ", ) et x 'Ji'_g_'.‘. .

S

II 'u &I{;‘* iy e S, A
< i e bl ot et 2 LSO T - !
AR g, > Vg /) ! B PIR
L == ; P P . o p < Vi e ; T W R T
' - Pk 1 Y ,i.__"'_' w - ET‘-_ ey ’ L : / % i ¢ ‘_-..‘-"-t 3 —'j.'F..-—.ﬂ.' : !"‘-
I‘...' i N A - } : _. .: Bt r b e "'-.: ¥ : i ‘ _. .‘\. = - s '_I_:'" ;
g SRR e N o - : ; i Ao A Ll A Q}ﬁh‘ W
: : - <\
'ﬁ‘&&; el
. :ts!‘fjl"\{lh Y i
- l
—1
T ) r: c "I o r : ' L | : = - i # . o ; I 1 I..: = .. e X e = - ‘... - 1 —r = i F L : k. . -I. | : . I.I-. " ': .-I” ik -~ o 3 7 v - ¥ I > 1 Y i ' :.I E
el '- 3 ..-I'.'_:I.'- |._-_-. '::'r. . = _-: . : :r_ .'_ - .- "1-'-"!. . e -:-. "I. _.d_'_'_ - |. - . . / 2 . - . — b2y *’-"_ A = I— = : : " ; :.r_,'""- | 1 - .“ : ! "- it . : : .:_.. 2 _.ﬂ.-: _I- : ‘::. ! :. T : s . \ | I ! ) | F ‘. ‘ a

Tl NIRRT

(T

FEET

0y )
2 e R
: | I"‘ 3 m_-
“ESie %

G

)

q

e
AR

iy
N o 'ﬂi
v ] o |
1' ' .r. 4 s - - " ;
o T e N S 5 P PR RS |\ 2G2S R N W SO
T ; J.l."_'? . ; ¥ - ﬁ r‘;'?ﬁ“.':"'flh_;?:‘:‘_ﬁﬁﬁﬁ': - % ‘.:‘i: ke .-; b e . ! ! .:I.I-.. T . i - 1. . 1 : 4 .': : X -._ 4 il i ? : > F -. g ._ g 5] . - - - .‘M :--.T .-.-”_ : .-. ) . __K: = ; ﬂnp
\ Ty g o e . W l-—. .'r:.-';l. ﬂl : !gi 1y .i i -'1. "1: F r o F ; L 5 3- "I'-, -:.I I"-.- gl P ' 1 . ’ 3 Jh I s / ...' , =L : = Vg R = i a :I.:I‘I-. ; ._. y i g = '_"-__' w " ."1" v g, . -i'_ .." i - r : _;'._-"" d i J -
| : 'g | N L '_|'.'1_.. ._I '_‘.::l"-q-ﬂl".:-_‘ﬂ b ' &raﬁwﬁﬂfﬁl_@t E_‘ 2 1 - S -\_':"H""'-. 3
4 = i Ao o R R NN G N R
4= :. i, o E et 1 4] o Al B Rr& Fﬁ'ﬂﬂ o 1 _.‘. Fdh T ! e
muﬂ'ﬂ-n*- ~ . — Sve L LS P S S R LS A'grg; pe i mﬂ%ﬂ:ﬁ'ﬁt tﬂ%iﬁ* o N/ i T X W ol L0
B00 000 FEETICULO NCRTH)I™ ' 480 r : "o 3 Xl - L e L / 0§00 " e . 0 000 FEET UTAR CENTRS 3o e SRR N MR - e -
2S00 000 FEET (UTAH NORTH) Era o A 0 e —_—
Bass from US. Geokopeal Survey, 1354-85 SCALE 1:250000 Goology compied Kom sourer ke i 191461 Qv
00,000 fect grsy based on Colodo coondente wyvtem, SO sone. 5 0 5 10 15 20 25 MILES Trem e
onad Unsh coordaie Syseem, cented and morth Zones E : — | F L S— —— — — — —————— == —
Eﬁ:r;'w Traverse Mercater gl ik, e 12, E—I - b—-—? 5 10 15 20 25 WILOMETERS ?
‘ i TR
CONTOUR INTERWAL 200 RET
WITH SLPPUEMENTIY CONTOURS AT 100 FEFT
AATONAL CEDDETIC VERTICA DATUM OF 109
1 MAGMITS QYN0 Ao Teed BT wAAES oW LFI ERETOR)Y RO Tl EOWTTR ©F Tell WATT DG 10
1R LLITRALY WM PWL CLNEEW 6 B OLAST EONGH  WALEN AN, CRLNER E DTRTLT WLINDRY
r,m' L L
: . S o : _ : _ Survey Geologic Quadrangle Map GQ-702, scale Geological Survey Geologic Quadrangle Map GQ-1534, 47 H R. 1959 altis b Ui County: 55 Rowley, P. D o LR oo e
| i : A : 1:62.500. scale 1:24,000. v i, H. 1., 1950, Gaplaght , Doggett ' 5 s pke iy EMEARTI, W N1 iy, L, :
| 16. Gorgoes, R. ., and Bamum. B, ., 1980, Geologic map 5| 52 W W . s Rk . D, 1990, Gecoemmpol 7777, U Skt and Mol Suny Bl 6 11 P E.US. Geologl Surey, unpublshd reconnasnce
and coal sections of the Rangely NE quadrangle, Rio Blanco the Stuntz Reservoir quadrangle. Utah-Colorado: U.S. . . ' mapping, scales 1:50,000, 1:250,000 ' BE Bawes Hm'“ Burllnu {m! Rockaisiiicn . Dhidaars -tk
N g; bt Coumats, CMrnte: U, Ousgit Sy Geologcsl Survey Gaologic Quadeanghe Mep GQ-1520, "*++’1 49, Roehler, H. R.. U.§. Geological Survey, unpublished recon- ————  unpublished mapping, scale 1:6,000. o
n- eport 80-274, scale 1:24,000. e 1:24,000, : . , , :
o 7 | 17 Gras. V. B.. 1955, Vermilion Croek basin area, Sweetwater B | 33 1980, Geologic map of the Hells Canyon I:"S‘n 1 & ““Ih’”:'nmm"ﬁﬂﬂ: w'*':-“?gﬁ i . % | 57 5‘:,:; iﬂﬁ--ﬁﬁ;ﬂhﬂﬂ Survey, unpublished map-
s E":E;’i N N _ g“”“"%';ﬂ';‘;""m“' E“";d“dmﬁ"as'lﬁg;“h“"ﬂ " the Phug Hat Rock quadrangle, Mofiat County, Colorado: 58. Schell, E. M., and Dyni, J. R.. 1973, Preliminary geologi
yoming al Association. - urvey it Quadrang ap - , sca : : 3 ' A ol ,
) U.S. Geclogical Survey Geologic Quadrangle Map strip maps of the Park City and Phosphoria Farmations,
ference, Green River Basin, p. 177-181. 1:24.000.
— GQ-1514, scale 1:24,000. Vemal phosphate area, Uintah County, Utah: U.S.
18 | 18. ].h:.u W, JE -.h;.l. 1972, Preliminary geologic map of the . H 34. Hansen, W. R., Camara, P. E.. and Rowley, P. D., 1980, 5 51 1979. Ge mop of the Spit Mountain sl Survey ' File R  cenle 134000,
rcus Creek SE quadrangle, Rio Blanco County, Geologic map of the Haystack Rock quadrangle, Moffat L sadle. Ulntoh Cnug nty, Utah: U.S " N x.'.: 50 Smn,“ﬂ“l:wgh Load np!’ﬂ' J HEFIH*"I p of
Colorado: U.S. Geological Survey Miscellancous Field County, Colorado: U.S. Geological Survey Geologic quads ; agia Hn.p Gq: lélﬁmmk ‘:'ll_msmmﬂ“ N . U'ta.'h. S thdH_.u-hh. i Wand I'-T:':r : —
Studies Map MF-347, scale 1:24,000. Quadrangle Map GQ- 1535, scale 1:24,000. Quad : ikt N : "m_ﬂmhl ARraE: Geological Tbe
3 8 19 1973[1974], Geologic map of the Smizer Guich 5 | 45 1981, Geologic o ‘e Cosite: B I 52 52. Rowley, P. D., Hansen, W. R., and Carrara, P. E., 1981, RN Survey, 1:250,000.
" quadrangle, Rio Blanco and Moffat Counties, Colorado: ‘ " quadrangle, Ulntah andmnuggm Counties, Utah: U.S ' Geologic map of the Island Park quadrangle, Uintah N E- 60. Tweto, Ogden, 1975, Preliminary geologic map of east half
US Geok 7 - v ' ety County, Utah: U.5. Geological Survey Geologic of Vemal 1* x 2° quadrangle, Colorado: U.5. Geological
S, ological Survey Geologic Quadrangle Map Geological Survey Geologic Quadrangle Map GQ- 1554, Quadrangle Map GQ- 1560, scale 1:24,000 Survey Open-File R 75.588 seale 1-250.000
GQ-1131, scale 1:24.000. scale 1:24,000 : i [ ; } : ' ity
1 " " 53 53. Rowley, P. D, Kinney, D. M., and Hansen, W_ R, 1979, 61. Untermann, G. E.. and Untermann, B. R.. 1965, Geologic
N 2 ] Mt m:‘:!ﬁ gacipe - iy ENE e ﬁ;';”;}':‘:hrc”m'“, A Geologic map of the Dinosaur Quarry quadrangle, Uintah - map of the Dinosaur National Monument, Colorado and
! | ﬁ S S ' ; ] . s/t County, Utah: U.S. Geoclogical Survey Geologic - Utah: Utah Geological and Mineral Survey, scale 1:62,500.
M ' N U.S. Geological Survey Miscellanecus Fleld Studies Map Survey Geologic Quadrangle Map GQ-1568, scale . IR k
| | % MF.619, scaie 1:24.000. | 190,000, — Quadrangle Map GQ- 1513, scale 1:24,000. bt 62 1968, Geology of Uintah County: Utah Geologic and
REER N n | 21, 1974(1975), Geologic map of the Rough Gulch "~ ] 37 Hansen. W. R., Rowley. P. D., and Camara, P. E., 1983, |8 | S%Howlks, . B, LY. 9K BB, W ., Shd = pANGes, = SN Sty e 5 T
| . :\”‘ sdrengle, Rio Blanco and Molfat Comnties, Colovade: E Geologic map of Dinosaur National Monument and vicin G. N.. 1979, Geclogic map of the Indian Water Canyon . 63. Weber, J. R.. 1971, Structural geology of the northeastern
e s Aol T R Bt A . ", ~ -drangle, Moliat County, Colorado: U.S. Geologieal S— flank of the | linta Mountains, Mofiat County. Colorado: Th
| S U.S. Geological Survey Geologic Quadrangle Map Utah-Colorado: U.S, Geological Survey Miscellaneous é 7 Ounie T@e M ﬁ{i-'ll-ﬁ'lﬁ sl Mourisis G R 2 163- lﬂlﬂw‘ *
- GQ- 1195, scale 1:24,000. _ Investigations Serles Map 1-1407, scale 1:50,000. I_“z’;"gm{"“'“ﬂ* = P v S QU Lok, V- 8. D :
N 2 | 22 Hoansen, W. R., 1955, Geology of the Flaming Gorge » | 38. lzett, G. A.. Honey, J. G.. and Brownfield, M. E., 1981, I,
(& ] H n " @ w % quadrangle, Utah-Wyoming: U.S. Geological Survey ‘ Geologic map of the Citadel Plateau quadrangle, Moffat
TN e Geologke Quadrangle Map GQ-75, scale 1:24,000. County, Colorade: U.5. Geological Survey Open-File
A 23. 1957, Geology of the Clay Basin quadrangle, Utah: ey i Khnﬂaﬁd.l?;é wale lﬂ?ﬂ?iﬁa B e o o
US. Geological Survey Geologic Quadrangle Map - Rinney, L. M., . Geology of the Uinta - Creek e R = OlAY S 1 —— —
INDEX MAP SHOWING MAJOR SOURCES OF GEOLOGIC DATA G101, scale 124,000, L i D ad Ulviahs Coundes. Dah: U.S. Gec X Marila ,r-;ir’""-ﬁ“"’“’"” f‘--.;l-_"‘-_ﬁuj_.i’ o HM}_, o Powder Wash ol |
u | 24 1961, Geologic map of the Willow Creck Butte 1 ! Survey Bulletin 1007, 185 p. Pk N o, 95 e~
[ uadrangle, Moffa nty, Colorado: U.S. Geologica —_———
SOURCES OF GEOLOGIC DATA | & | 8 Cadigan,R. A 1972, Geochemial anomalies and alteration e Ty Caoe Tavarimnny Mapr 1908 stk Sy Gl Bt M. GGIA: ok
1 1. £nderman, G. B., 1955, Geology of a portion of the north in the M“:'"w Formation. Skull Creek, Moffat County, 2% 25, B 19;-.1 Geologic map of the Duich John Mountain W 1:62,500 L
— flank of the Uinta Mountains in the vicinity of Manila, Sum- gf‘;“d“- U35, Geclogical Survey Professional Peper 701, and Gkl Mouniabi quadissies; Uil Wyamirng: U8 @ | 41 McKay, E. J., and Bergin, M. J., 1974, Geologic map of the L Ur,
mit, and Daggett Counties, Ltah, and Sweetwater County, ; G al § Miscella Ge Giaikiatiang Maybell quadrangle. Moffat County. Colorado: U.S. L St N T4 -
e 9. Cashion, W, B., 1967, Geology and fuel resources of the eological Survey neous Geologic Investigations .
Wyoming: Princeton, N. J.. Princeton University Ph.D. - B Map 1-324, scale 1:24,000. Geological Survey Geologic Quadrangle Map GQ-1145, RN
e G P ot o Und [y Mt o Ten Yoy
| 2- Hh"md-r W. w-- lm- Ghﬁﬂuﬂ“ﬂthf U:Irltnand wmh 48 T ! maE e cﬂhmwwmm_ u5 Gmhﬂh-ﬂ S‘UW‘?H thﬂhml I? 42. W. G. H-q ‘“d Jﬂhl‘liﬂn. Hq ﬂ.. 19?5. Pl"h'l'lhw - —— 1'&@'
o e e b sk w0 | 10 P 1978, Geologic map of the Waish Knols quadrange, Poper 490, 196 p.. scale 1:62,500. geologic map of the Buckskin Point quadrangle, Rio Blanco —— = \
T T Uintah County, Utah, and Rio Blanco County, Colorado: |z |z 1977, Geologic map of the Canyon of Lodore South SAUY, Colothn: U St SSes VRsiaons L~ _§ :
; bey. W.H.. " marphology e nk o US b Field Studies Map aundmnigle, Molisl Counly ado: US. G Field Studies Map MF-651, scale 1:24.000. .
the Uinta Mountains: U.S. Geological Survey Professional 5. Geologic y Miscellaneous . . Colorado: U.S. Geological 43, 1906, Prilioinany: aeologic map: and: comlaiion aWhserochs %.- Necsal

MF-1013, scale 1:24,000. Survey Geologic Quadrangle Map GQ-1403, scale

Paper 185-1, p. 163-199.

diagram of the White River City quadrangle, Rio Blanco

Q
4. 19641965}, Geology of Green River Formation and M | 11 Culins, H. L.. 1968, Geologic map of the Banty Point Lo 000, County, Colorado: U.S. Geological Survey Miscellaneous chomm: TR
assoclated Eocene rocks in southwestern Wyoming and quadrangle, Rio Blanco County, Colorado: U S, Geological 2 28. 1977, Geologic map of the Jones Hole quadrangle, P R— FI!Hn:Symdil: Map MF-736, :Et I:m. Lr"rﬂ.f > 1% o
adjacent pants of Colorade and Utah: U.S. Geological Survey Geologic Quadrangle Map GQ-703, scale Uintah County, Utah, and Moffat County, Colorado: U.S. “ 44. Pipiringos, G. N., and Rosenlund, G. C.. 1977, Preliminary 4 g
Survey Professional Paper 496-A, 86 p., scale 1:250,000. 1:24,000. Geological Survey Geologic Quadrangle Map GQ-1401, —_— Gecloaic e of fie Indien Vallen auadiinale. fis Blanco ,,um....“m A fs x_.,?,...._h_____‘_.-" b N\
s | 5.Bamum, B. E., and Garrigues, R. 5., 1980, Geologic map | a2 1969, Geologic map of the Mellen Hill quadrangle, o scale 1:24.000. and Moffat Counties, Colorado: U.S. Geological Survey » Y8,  Datms,, 7 o0 Mowhi oS8 Cossh ( A\
and coal sections of the Cactus Reservolr quadrangle, Rio Rio Blanco and Moffat Counties, Colorado: U S. Geological B | 29 1977(1978]. Geologic map of the Zenobla Peak Miscellaneous Field Studies Map MF -836, scale 1:24,000. oftandisn & P ) \
Blanco and Molfat Counties. Colorado: U.S. Geological Survey Geologic Quadrangle Map GQ-835, scale ' quadrangle, Moffat County, Colorado: U.5. Geological | & 45, 1977, Prelminary geologic map of the White Rock - s G R N
Survey Miscellancous Field Studies Map MF-1179, scale  — 1:24,000. Survey Geologic Quadrangle Map GQ-1408, scale quadrangle. Rio Blanco and Moffat Counties, Colorado: : N % "H\ g e '8, _ .
= 1:24.000. | » 13. 1971, Geologic map of the Rangely quadrangle, Rio 1:24,000. U.5. Geological Survey Miscellaneous Fleld Studies Map P G N\ J | PICEANCE . CREEK | Tu
B 6. Bamum, B. E., US. Geological Survey, unpublished map- - Bianco County, Colorado: U.S. Geological Survey Geologic 3 | 30. Hansen, W. R., and Bonilla, M. G., 1956, Geology of the MF-837, scale 1:24.000. i " vt __—N 5" Bangely / BASIN ™
ping. scake 1:24,000. = Quadrangle Map GQ-903, scale 1:24,000. Manils quadrangle, Utah Wyoming: U.S. Geological Survey 46. Ray, R. G.. Kent, B. H., and Dane. C. H., 1956, Stratigraphy g S - ] WERRTY & -/ . VIR
7. Camara, P. E., 1980, Surficial geologic map of the Vernal " 14. Donnell, J. R.. U.5. Geological Survey, unpublished map- Miscellaneous Geologie Investigations Map 1-156, scale and photogeology of the southwestern part of the Ulnta . ! * ® cucwiting T i /] & =
1* x 2* quadrangle, Colorado and Utah: U S. Gealogical ping, scale 1:24,000. . 1:24.000. Basin, Duchesne and Uintah Counties, Utah: U.S. - o
Survey Miscellaneous Investigations Series Map 1- 1204, 15 15. Dyni. J. R.. 1968, Geologic map of the Elk Springs 3| 31. Hansen, W. R., and Carara, P. E., 1980, Geologic map of Geological Survey O and Gas Investigations Map OM-171, LOCALITY MAP OF MAJOR GEOGRAPHIC FEATURES
scale 1:250.000. quadrangle, Mofiat County, Colorado: U.S. Geological —_— the Tanks Peak quadrangle, Motat County, Colorado: U S, scale 1:63,360. Heawvy dashed lines show outlines of Uinta Mountains and major basins

GEOLOGIC MAP OF THE VERNAL 1°X2° QUADRANGLE, COLORADO, UTAH, AND WYOMING

By

CORRELATION OF MAP UNITS

DESCRIPTION OF MAP UNITS

Note: surficial units on this map are generalized and are not shown where they
are thin or where they conceal bedrock relationships, See Carrara (1980] for details
concerning surficial units,

ALLUVIUM (HOLOCENE)]—Sihk, sand, and gravel in channels and flood plains

of major drainages. May be partly of Plelstocene age

=1 ALLUVIUM AND COLLUVIUM (HOLOCENE) — Generally massively bedded clay,

sih, sand. and gravel in channek and flood plains of mostly small drainages.
Includes alluvia' dope wash and colluvium. May be partly of Plelslocene age

EOLIAN DEPOSITS (HOLOCENE AND PLEISTOCENE) —Well-sorted fine-grained

windblown sand and sih, largely stabilized by vegetation

DEPOSITS ON PEDIMENT SURFACES (HOLOCENE AND PLEISTOCENE) —

Poorly sorted silty sand and gravel on pediments and, locally, of broad alluvial
fans. Deposits on some pediments are very thin or locally missing. May include
strongly modified rver-terrace deposits along the Duchesne River in the
southwestern part of the quadrangle

}--| FAN DEPOSITS AND COLLUVIUM (HOLOCENE AND PLEISTOCENE) —Pocrly

sorted silty sand and gravel deposited in alluvial fans and talus cones at the
base of steep slopes. Includes colluvium on and below steep slopes

LANDSLIDE DEPOSITS (HOLOCENE AND PLEISTOCENE)—Predominantly

¢arthflows and rotational slumps on steep slopes

RNVER-TERRACE DEPOSITS (PLEISTOCENE) — Gravel and subordinate sand and

sth that form alluval remnants on dissected benches along rivers. In some areas,
as in the Uinta Basin, may be maodified by sheet wash or may include pedi-
ment deposits. In the Roosevelt area, may include glacial outwash of Bull Lake
or older age (Osborn, 1972)

TILL OF PINEDALE AGE {PLEISTOCENE) —Unsorted gravel and sand deposited

by glackers. Locolly occurs as well-defined moraines. Found in Uinta Moun-
tains near westen edge of map area

GLACIAL OUTWALH OF PINEDALE AGE (PLEISTOCENE) —Poorly sorted

gravel and sand deposited by glacial mek water. Exposed in Whiterocks-
Roosevek area and west of Corson Peak

TILL OF BULL LAKE AGE (PLEISTOCENE)—Unsorted gravel and sand

deposited by glackers. Found in Uinta Mountains near western edge of map area

GLACIAL OUTWASH OF BULL LAKE AGE (PLEISTOCENE) —Poorly sorted

gravel and sand deposited by glacial mehk water. Deposits south of Roosevelt
(Osborn, 1972) may be a downstream fackes of outwash. Exposed in
Whiterochs Roosevel area

DEPOSITS ON OLUER PEDIMENT SURFACES (PLEISTOCENE) —Poorly sorted

sihy sand and gravel from dissecied remnants of pediments and alluvial fans.,
Deposits on some old pediments are thin or locally missing. May include
maodified river-terrace deposits or older glacial outwash. May include deposits

of Tertiary age

'., OLD TILL (PLEISTOCENE) —Unsorted gravel and sand deposited by glaclers.

Probably pre-Bul Lake in age. Recognized only in the area of West Fork Carter
Creek in the Uinta Mountains near western edge of map area

g OLD GRAVEL DEPOSITS (PLEISTOCENE TO OLIGOCENE)—Unconsolidated

to moderately consolidated gravel and sand capping high-level erosion surfaces.
May not all be of same age: may locally include Bishop Conglomerate (The)
or Browns Park Formation (Tbp). Maximum thickness about 50 m

BROWNS PARK FORMATION (MIOCENE] —White, light-gray, and tan, poorly

to moderately consolidated, generally crossbedded, partly tuffacecus sandsione,
subordinate conglomerate, siltstone. and white crystal-poor, glassy, rhyolitic
alr-fall wufl, and minor kmestone. Includes massive chert beds west of Litde Snake
River. Mostly of fluvial and eollan orlgin, but includes lacustrine claystone and
alr-fall uff in Browns Park. Characterized by abundant, fine-grained volkcaniclastic
material. Especially near base may contain light-red. light-orange, and light-
yellow conglomerate beds that contain abundant clasts of the Uinta Mountain
Group (Yu) and subordinate Paleczoic imestone. Preserved mostly within the
Uinta Mountains and eastward to and beyond Maybell. Al the base of the unit,
in the Maybell-Ek Springs area (Dynl, 1968; McKay, 1974; McKay and Bergin,
1974; lzett and others, 1981). a conglomerate bed 0-10 m thick is here cor-
related with the Bishop Conglomerate (Thc), but is too thin to be so shown
on this map. Basal sandy conglomerate beds In the unkt near Irish Lake west
of Vermillion Creel, however, must belong to the Browns Park Formation, as
noted by Bradley (1936, pl. 36), because they are much less coarse and much
lower topographically than nearby Bishop exposures at and near Diamond Peak
and because they contain a locally derived lithology diferent from the nearby
Bishop. Tuff beds in the lormation have potassium-argon and flssion-track ages
of 25 to 10 m.y. (lzett and others, 1970; Winkler, 1970; Damon, 1970; lzett,
1975: Hansen and Rowley, 1980). Thickness highly variable: maximum about
500 m

BISHOP CONGLOMERATE (OLIGOCENE)—Light-gray and pink, poorly to

moderately consolidated, fluvial, partly tuffaceous conglomerate, sandstone.
and minor ight-gray 1o bght-pinkish-gray blotitic alr-fall wff. Clasts are mostly
from the Uinta Mountain Group (Yu) but partly from Paleczolc imestone (locally
predominant) and other rock types. Commenly mests on the prominent high-
level Gilbert Peak erosion surface (Bradley, 1936); this surface, warped and
faulted In many places, s widespread on and north of the Uinta Mountains,
mostly in higher parts of the range. Along the Little Snake River west of Cross
Mountain and north of Elk Springs, Bishop Conglomerate caps a high bench
below which topagraphically lower Browns Park Formation fills the valley. Just
east of Elk Springs, however, the Bshop passes beneath the Browns Park
Formation, locasy in angular unconformity. The Bishop designation for deposits
on the high erosion remnant of Lookout Mountain near Powder Wash follows
the mapping of Sears (1925, pl. 35). Deposits about 30 km west-northwest
of Maybell that were formerly interpreted to be a basal unit of the Browns Park
Formation (McKay, 1974) and deposits on a high erosion surface near the head
of Goslin Creek west of Clay Basin (Hansen, 1965) probably are comelative
with the Bishop. Biotite and hormblende from tuff beds in the formation have
given potassium-argon ages ranging from 41 (Eocene) to 26 m.y. (Oligocene)
(G. R. Winkler in Damon, 1970; Winkler, 1970; Hansen and others, 1981).
Thickness highly variable; maximum about 150 m

DUCHESNE RIVER FORMATION (OLIGOCENE? AND EOCENE) — Fluvial and,

locally, lacustnne sedimentary rocks. Age of mammalian fossils from the for-
mation i controversial (Emry, 1981), but a potassiumn-argon age of a tulf bed
is 40 m.y. old, Eocene (McDowell and others, 1973). Mapped in the Uinta Basin

Starr Flat Member of Anderson and Plcard (1972) —Maderately resistant, light-

to medium-red and tan sandstone, mudstone, and subordinate conglomerate.
About 150 m thick

Lapoint Member of Anderson and Picard (1972) —Mostly soft, ight-red, tan, and

yellow sandstone, siltstone, and mudstone and minor conglomerate containing
diagnostic Bght- 5 medium-gray or blue-gray bentonite beds. Thickness 120-300
m

Dy Gulch Creek Member of Anderson and Picard (1972)—5oft to moderately

resistant, lght- tn medium-gray, medlum-red, purplish-gray, and yellow sand-
stone, mudstone, shale, and conglomerate. Thickness about 150 m

Brennan Basin Member of Anderson and Picard (1972) —Sobt to moderately resls.

tant, bight- to medium-red, light-gray, light-brown, yellow, and tan ledgy sand-
stone, mudstone, conglomerate, shale, and siitstone. Lower pan west-southwest
of Vemnal, on Asphalt Ridge, consists largely of bght-gray, tan, and pink cor

glomerate. In places impregnated by oll on Asphak Ridge. Base locally inter-
tongues with Uinta Formation (Tu). Thickness about 600 m south of Vemnal,

thinning to wes' and east

UINTA FORMATION (EOCENE)— Greenish-gray, dirty yellow, grayish-orange, and

purple fluvial and lacustrine shale, maristone, siltsione, and sandstone. Locally
tuffaceous. Unit is divided in some places into upper and lower parts; the con:
tact between them is transitional. A tuff bed in the formation has a potassium-
argon age of 43 m.y. (Mauger, 1977). Mapped in Uinta and Piceance Creek
Basins. In Uinta Basin, it locally pinches out in the vicinity of Asphak Ridge-
Raven Ridge
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Tuu | Upper pan— Soft, light-gray. white, greenish-gray, maroon, grayish- purple. red,
tan, and yellow shale, mudstone, claystone, and minor sandstone. Consists
mostly of Horlzon Cy of Osborn (1929). Peterson and Kay (1931), and Kay
(1934). Localky intertongues with the lower part of Duchesne River Formalion
(Brennan Basdn Member of Anderson and Picard, 1972, Tdb); contact is drawn
where beds sbove are largely of Brennan Basin lithology and beds below are
— maosthy of Uinta Bthology. Maximum thickness about 250 m, thinning northward
- Tul | Lower pari—Includes two units, which generally correspond to Horizons A and
B of Osborn (1929), Peterson and Kay (1931), and Kay (1934). Upper unit
i& soft, Bght-gray and Bght-pumple claystone and sandstone containing Inlerbed.
ded, resistant, greenksh-gray, ight-green, brown, and yellow, crossbedded len-
ticular shoestring sandstone and conglomerate beds. Lower unit is mosthy resis-
tant or moderately resistant, pale-yellow, brown, or red sandstone and minor
conglomerate and shale. Maximum thickness at least 300 m, thinning northward
- BRIDGER FORMATION (EOCENE) —Soft, gray, green, tan, red, brown, white,
yellow, and turquolse-blue fluvial and lacustrine shale, mudstone, claystone,
siltstone, and minor sandstone and limestone. Locally tuffaceous. Locally con-
tains silicified snail fossils and algal heads. Exposures in the northeastern part
of the quadrangle are largely equivalent to the Adobe Town Member o the
Washakie Formation In the Washakie Basin in Wyoming (Roehler, 1973).
Thickness about 200 m

- Upper part—Resistant, Bght-gray, tan, and yellow conglomerate, sandstone, and
limestone. Mapped only in the Corson Peak area in northwestern comer of
the quadrangle, where it is about 450 m thick

Lower part—Mostly soft, tan, pale-yellow, light-gray, and light-green sandstone,

shale, and Imestone. Mapped only in northwestern comer of the quadrangle,
where it 5 about 150 m thick

- GREEN RIVER FORMATION (EOCENE)—Soft to moderately resistant, ight-gray

and buff maristone, ofl shale, imestone, sitstone, sandstone, and conglomerate.
Lovustitine and lually Muwvial i wrigio. Moppeed in northeastenn Mesenes Cineh

Basin and west of the town of Dinosaur

Toe Parachute Creck Member—Moderately resistant, light-gray, dark-tan, white, and
bight-yeliow, thin-bedded fissile oll shale, marlstone, limestone, oolite, sikstone,
sandstone, and air-fall tuff. Tulf beds in the member have potassium-argon ages
of 47-46 m.y. (Mauger. 1977; O'Neill and others, 1981). Mapped in Uinta
and Piceance Creek Basins. Thickness 150-500 m, increasing southward

Mahogany ledge oil-shale unit—Resistant, dark-gray oil shale. Thickness 10-70
m where mapped

Lower part—Garden Gulch, Douglas Creek, and Anvil Points Members, undivid-
ed Soft to moderately resistant, light-gray, light-yellow, and tan sitstone, shale,
sandstone, marlstone, limestone, ol shale, and conglomerate. Mapped in Ulnta
and Piceance Creek Basins. Thickness 500-1,000 m

Tgla Lancy Member—Sof, light- to medium-brown, tan, yellowish-tan, and light-yellow

= thin-bedded fissile ofl shale, claystone, sandstone, marktone, sikstone,
kmestone, and alr-fall tuff. Limestone beds locally contain agatized gastropods,
pelecypods, and algal heads. Tuff beds have potassium-argon ages of 47-45
m.y. (Mauger, 1977; O'Neill and others, 1981). Mapped in Sand Wash basin
and Manila area. Thickness 50-250 m, except In Manila area where i is thin-
ner and pinches out

Wilkins Peak Member —Soft, ight- to medium-gray fissile saline oil shale, shale,
siltstone, sandstone, minor white beds of algal imestone and minor alir-fall tuff.
Tuff beds have potassium-argon ages of 50-47 m.y. (Mauger. 1977; O'Neill
and others, 1981}, Mapped in and west of Sand Wash basin, Thickness 50- 150

m
- Tipton Tongue—Moderately resistant, brown oil shale, light-gray sandstone, and
greenish-gray claysione and sikstone. Mapped in and west of Sand Wash basin.
Thickness 40- 100 m
Luman Tongue —Moderately resistant, light- to medium-brown fissile ofl shale,
sikstone, sandstone, limestone, carbonaceous shale, coal, and conglomerate.
Mapped in Vermillion Creek area. Thickness 100-150 m
WASATCH FORMATION (EOCENE AND PALEOQCENE) —Saoft, ight-gray, red,
green, white, yellow, and purple claystone, shale, sandsione, sitstone, and
conglomeratic sandstone. Fluvial and lacustrine in origin, Intertongues with the
Green River Formation. Mapped on the northem margins of the Piceance Creek
and Ulnta Basins. Maximum thickness about 1,400 m, thinning northward and
— pinching out along Asphahk Ridge-Raven Ridge
Twe Cathedral Bluffs Tongue (Eocene) —Soft, light- to medium-gray, red, pink, yellow,
and marcon shale, claystone, mudstione, siltstone, and minor lenticular sand.-
stone and ol shale. Mapped in and west of Sand Wash basin. Thickness
300-1.000 m
Niland Tongue (Eocene) —Soft and moderately resistant, tan, light- to dark-gray,
brown, red, and yellow sandstone, shale, silistone, ofl shale, carbonacecus shale,
and coal. Mapped in Vermillion Creek area. Thickness 30- 140 m
Main body (Eocene and Paleocene)—Soft, tan, gray. yellow. and red shale,
daystone. sandstone, conglomeratic sandstone, and marly limestone. Very con-
glomeratic along northern flank of Uinta Mountains. Mapped in northern and
northeastern parts of quadrangle. Thickness about 700-1,100 m
FORT UNION FORMATION [PALEOCENE)—Mostly soft, ight-gray, white, tan,
light-green, and brown sandstone, shale. and claystone, and subordinate car.
bonaceous shale, coal, silistone, and conglomerate. Mainly of fluvial and
Iacustrine origin. Exposed thickness and subsurface thickness 0-900 m
MESAVERDE GROUP, UNDIVIDED (UPPER CRETACEOUS) —Largely resistant,
bght-gray, tan, yellow, purplish-brown crossbedded sandstone, dark-gray shale,
and minor black coal. Locally conglomeratic on northern flank of Uinta Moun-
tains. Mostly of continental origin, Locally impregnated by oll on Asphah Ridge.
Exposed thickness 0-600 m where mapped
Units of Mesaverde Group and Buck Tengue of Mancos Shale (Upper Cretaceous)
in Douglas Creek arch, northwestern Piceance Creek Basin
Kmvu Upper unit—Resistant, tan, light-gray, and vellow lenticular crossbedded sand-
stone and subordinate shale, carbonaceous shale, and minor coal. Thickness
300-350 m
Coal unit—Moderately resistant, light- to medium-gray, bght-yellow, light-
orange, and lan crossbedded sandstone, carbonaceous shale, and coal
Thickness 125-200 m
Lower unit—Moderately resistant, tan, bght- to medium-gray, and bight-yellow
crossbedded sandstone and subordinate shale, carbonaceous shale, and coal.
Thickness 200-250 m
Upper, eoal, and lower units, undivided

Sego Sandstone, Buck Tongue of Mancos Shale, and Castlegate Sandstone—
Seqo Sandstone is resistant, Bght-gray, tan, buff, and orange marine sandstone
and shale; thickness 0-75 m. Buck Tongue is soft. medium- to dark-gray,
yellow-weathering marine shale and, locally, tan thin-bedded sandstone;
thickness 70- 170 m. Castlegate Sandstone Is resistant, light-gray, yellow, and
tan marine sandstone and minor shale; thickness 0-30 m
Buck Tongue of Mancos Shale and Castlegate Sandstone
= Units of Mesaverde Group, northeastern Piccance Creek Basin
. '-fﬁ ' Williams Fork Formation—Moderately resistant, Bght- to medium-brown,
orange, tan, and gray knticular beds of sandsione, shale, claystone, car-
bonaceous shale, and coal. Thickness 400-900 m
lles Formation—Resistan! to moderately resistant, light-gray, tan, and orange
sandstone, shale, claystone, carbonaceous shale, and coal. In the Elk Springs
area, includes the Sego Sandstone. Locally includes, at the top, the Trout Creek
Sandsione Member. a light-gray aossbedded sandstone as much as 30 m thick.
Thickness 180-430 m
LANCE FORMATION AND FOX HILLS SANDSTONE (UPPER
CRETACEQUS) —Exposed at surface only in Maybell area
Lance Formation — Resistant, ight-gray and yellowish-brown sandstone, sitstone,
shale, and coal. Mostly of continental origin. Thickness about 250-400 m
Fox Hills Sandstone —Moderately resistant, gray and bufl lenticular sandstone.
Mostly of marine origin. Thickness less than 30 m

Kis LEWIS SHALE (UPPER CRETACEOUS)—Soft, dark-gray limy marine shale and
subordinate sandstone. Exposed at surface only in Maybel area, where thickness
is 170-400 m

DKM MANCOS SHALE (UPPER CRETACEOUS) —Soft. mediurm- to dark gray. yeliow-

weathering bentonitic, locally fossilferous, marine shale and minor silstone and
sandstone. Thickness 1,400-1,700 m

- HILLIARD SHALE [UPPER CRETACEQUS) — Soft. medium- to dark-gray, vellow-

weathering marine shale and minor sandstone. Mapped only near northemn

edge of quadrangle west of 109* W, Thickness about 1,900 m

Kid FRONTIER SANDSTONE AND MOWRY SHALE MEMBERS OF MANCOS
SHALE, AND DAKOTA SANDSTONE (UPPER AND LOWER
CRETACEOUS)

Frontier Sandstone Member of Mancos Shale (Upper Cretaceous) — Resistant,
yellow and tan, lossiiferous, locally crosbedded, marine sandstone and minor
continental carbonaceous shale and coal. Thickness 35-90 m

Mowry Shale Member of Mancos Shale (Lower Cretaceous)—5oft, stlver-gray
and Wuish-gray, siiceous marine shale and bentonite. Contains abundant fish
scales, Thickness 10-70 m

Dakota Sandstone (Lower Cretaceous)—Resistant, yvellow and bght-gray,
crossbedded, mostly fluvial sandstone and subordinate pebble conglomerate,
and minor shale and coal. Thickness 10-80 m

PRIERT CEDAR MOUNTAIN FORMATION (LOWER CRETACEOUS) AND MORRISON
FORMATION (UPPER JURASSIC) —Mapped in Vemal-Elk Springs arca

CEDAR MOUNTAIN FORMATION (LOWER CRETACEOUS) —Consists of two
members of mainly luvial origin: an upper member of soft, purple, gray, and
greenish-gray shale, mudstone, silistone, and minor limestone; and a lower
member, the discontinuous Buckhorm Conglomerate Member of resistant,
medium- to dark-gray and tan crossbedded comglomerate and sandstone
Mapped in Dinosaur area. Thickness 0-60 m

- CEDAR MOUNTAIN FORMATION (LOWER CRETACEOUS), MORRISON

FORMATION, STUMP FORMATION, ENTRADA SANDSTONE, AND
CARMEL FORMATION (UPPER AND MIDDLE JURASSIC)—Mapped
northeast of the town of Blue Mountain

- MORRISON FORMATION (UPPER JURASSIC)—Soft, light-gray, olive-gray, red,

and Ight-purple shale, claystone, siltstone, and minor interbedded, crossbedded
sanduone and bentonite. Mainly of fluvial origin. Includes the Brushy Basin
Member. mostly mudstone and minor sandstone. and the underlying Salt Wash
Member, interbedded sandstone and mudstone. Locally map unit includes, at
the base, the thin Windy Hill Sandstone Member of the Sundance Formation
(Upper Jurassic), a soft, gray sandstone, Thickness 150-350 m, thinning from
whest o east

IRl MORRISON FORMATION. STUMP FORMATION. AND ENTRADA SAND-

STONE (UPPER AND MIDDLE JURASSIC)—Mapped north of Elk Springs

B MORRISSI FORMATION, STUMP FORMATION, ENTRADA SANDSTONE.

AND CARMEL FORMATION (UPPER AND MIDDLE JURASSIC)

- STUMP FURMATION, ENTRADA SANDSTONE, AND CARMEL FORMATION
(UPPER AND MIDDLE JURASSIC)

Stump Fermation— Consists of two members of marine origin: the Redwater
Member (Upper Jurasstic) of woft, olive-green and Bight-green, fissile glauconitic
shalg and siltstone and sparse, interbedded., tan and gray, ripple-marked sandy
fossiferous glauconitic oolitic limestone and sandstone; and the underlying Cur-
tis Member (Middle Jurassic) of resistant, light-gray crossbedded lossiliferous
glauconitic sandstone [Piphingos and Imlay, 1979), Thickness 0-30 m

Entrada Sandstone (Middle Jurassic)—Resistant, light-gray, bulff, or pink,
prominently crossbedded sandstone. Mainly of eolian origin. In Manila area,
conizing interbedded reddish-brown silstone (Preuss? Red Beds). Thickness
30-75 m, thinning from west to east

Carmel Formation (Middle Jurassic) —Solt, medium- to dark-red and green sandy
shale. sandstone, sitstone, mudstone, imestone, and gypsum . Marine in origin
In Manila area, contains 20-25 m of fossiliferous limestone at base. Thickness
0-120 m, thinning eastward and northeastward and pinching out at the
approximate longitude of Skull Creek, Colo.

I STUMP FORMATION AND ENTRADA SANDSTONE (UPPER AND MIDDLE

JURASSIC) —Mapped northwest of Elk Springs

- GLEN CANYON SANDSTONE (LOWER JURASSIC AND UPPER TRIASSIC)
AND CHINLE FORMATION (UPPER TRIASSIC)

GLEN CANYON SANDSTONE (LOWER JURASSIC AND UPPER TRIASSIC) —
Resistant, pink, light-gray, and buff, prominently crosshbedded sandstone. Mainly
of eclian origin. Unit formerly called Navajo Sandstone or, In the north, Nug-
get Sandstone. Thickness 200-300 m, thinning from west to east

CHINLE FORMATION {UPPER TRIASSIC) —Soft to moderately resistant, medium-
to dark-red, light-gray, purple, and light-green, rpple-marked dltstone, sand-
stone, cloystone, shale, and conglomerate. Mainly of fluvial and lacustrine origin.
At base locally includes Gartra Member, a light-yellow, light-gray, or pink
eroashedded fluvial sandstone and conglomerate as much as 30 m thick
Thickness of formation 60-140 m, generally thinning kom west 1o east

MOENKOPI FORMATION (LOWER TRIASSIC) AND PARK CITY FORMATION

——— (PEEMIAN)

" ®m | MOENKOPI FORMATION (LOWER TRIASSIC) — Moderately resistant, medium-

B to dark-red, reddish-brown, green, and gray, ripple-marked siltstone and shale
Marine and continental in origin. Locally sandy and gypstferous. Thickness
150-340 m, thinning lrom west to ead

MOENKOPI FORMATION AND DINWOODY FORMATION (LOWER
TRIASSIC) —Mapped in northwestern part of quadrangle

DINWOCDY FORMATION (LOWER TRIASSIC) —Soh, light-gray, greenish-gray,
or white, thin-bedded ripple-marked marine shale, siltstone, sandsione, and
minor imestone. Mapped in nothwestern pant of quadrangle. Thickness 0- 160
m, thinning from north to south

Pp PARK CITY FORMATION (LOWER PERMIAN) —Soft, light-gray, light-greenish-

qray, ight-yellow, and red, locally fossiliferous siltstone, sandstone, dolomite,

limestone, and shale underlain by resistant, light-gray, tan, and kght-vellow,
locally fossilferous sandstone, sandy cherty limestone, dolomite, claystone, and
phosphatic shale. Marine in origin. In the northwestern part of the quadrangle,
includes the Franson Member, which consists ol cherty dolomite, imestone,
muddone, sanddone, sitdone, and shale from 25 to 50 m thick, and the Meade

Peak Phosphatic Shale Member of the Phosphoria Formation, which consists

of phosphatic rocks as much as 15 m thick. Thickness 0-130 m, thinning

eastward and southeastward

_ WEBER SANDSTONE (PERMIAN AND PENNSY] VANIAM — Messiant. kaht ane
and muff, prominently crossbedded sandstone. Eolian and marine In origin.

Large-scale eolian crossbeds separated by diastems; eolian sands deposited by
winds that blew chiefly from the north (Fryberger, 1979). Permian age (Wolf-
campian) designation based on Permian foraminifera near the top of the
formation (Blssell and Childs, 1958; Bissell, 1964). Thickness 200-470 m,
thinning from west to cast, as well as north and south of the Ulnta Mountains

MORGAN FORMATION (MIDDLE PENNSYLVANIAN)—Resistant, Bght- to

medium-red, yellow, and gray. locally crossbedded sandstone and interbedded
light- to medium-gray limestone, and minor soft, red shale: underlain by mostly
wolt, Sght-gray, red, and green shale, ditstone, sandstone, and imestone. Marine
in origin. Limestone contains invertebrate fossils and red chert concretions. Top
interiongues with the base of the Weber Sandstone: the top of the Morgan For-
matian is placed at the top of the highest limestone or red sandstone. Thickness
10-350 m, thinning from west to east, as well as north and south of the Uinta
Mauntains

| MORGAN FORMATION AND ROUND VALLEY LIMESTONE (PENNSYL-
VANAN)

Round Valley Limestone (Lower Pennsylvanian) —Resistant. light- to medium-
gray and blue-gray limestone and interbedded soft. light-gray and red shale.
Mariae in origin. Limestone generally fossiliferous and contains red and pink
chent concretions. Thickness 50- 150 m, thinning away from the Uinta Mountains

- MISSISSIPPIAN ROCKS —Includes Doughnut Shale, Humbug Formation, Madison

Limestone, and comelative rocks. Thinning away from the Uinta Mountains

Doughnut Shale (Upper Mississippian) — Soft, dark-gray, bght-green, and red clay
shaw and moderately resistant, light-gray and light-yellow sandstone and
limestone. Marine and continental in ongin. Thickness 10-170 m

Hurmbug Formation (Upper Mississippian) — Soft 1o moderately resistant, tan, pink.
light-qray, and red, locally crossbedded sandstone, imestone, and red and black
shale. Marine in origin. Thickness 30-110 m

Madison Limestone (Lower Mississippian) — Resistant, tan, Bght-yellow, and light-
to dark-gray, locally fossiliferous, cherty marine hmestone, locally dolomitic .
Thickness 130-300 m

- LODORE FORMATION (UPPER CAMBRIAN)—Ledgy, light-brown, pink, and

greenish-gray sandstone and pebble conglomerate; overlain by soflt, pink, tan,

and ight-greenish-gray, fossiliferous glauconitic shale and interbedded tan and
light-green erossbodded wandstone. East of Canyon of Lodore. shale has been

largely removed by pre-Mississipplan erosion. Masine in ongin, Thickness 0- 150

m; mostly less than 15 m thick southwest of Hiawatha

| Yu UINTA MOUNTAIN GROUP (MIDDLE PROTEROZOIC) — Resistant, bght- 1o dark-

= red, crossbedded, locally pebbly sandstone and locally gray. green, and red
silty shale. Fluvial and marine in origin. Includes grayish-red and greenish-gray
shale and fine grained sandstone of the Red Pine Shale in the upper pant of
the group at the western edge of the map area. A shale bed within the group
in the eastern Uinta Mountains has a rubidium-strontium whole-rock age of
about 1 billion vears (Hansen and others, 1981). similar to a rubidium-strontium
whole-rock age from the group west of the quadrangle (Crittenden and Peter-
—— man, 1975). Maximum thickness of group probably more than 7,000 m
f:i?:_;'u_r- fr | RED CREEK QUARTZITE (EARLY PROTEROZOIC? AND LATE ARCHEAN) —

T Resitant, white. gray. tan, and light-green metaquartzite, subordinate quartz-

muscovite schist and ortho-amphibolite, and minor marble. Mostly metamor-
phosed sedimentary rocks, but includes metamorphosed Igneous rocks. Map
unit includes granitic and quartzo-feldspathic gneiss of the Owiyukuts Com:-
plex of Sears and others (1982). located north of Browns Park astride the
Colorado-Utah State ine. Locally cut by pegmatite dikes and amphibolte masses
of Middle andior) Eary Proterazoic age (Hansen, 1965, Graff and others, 1980)
Crogs out only west and north of Browns Park. The Red Creek Quartzite is
consiered to be older than a 2.300 m.y. rubidium-strontium muscovite age
(Hansen, 1965); Sears and others (1982) consider it to be Early Proterozoic
in age based on similarites in lthology and structural setting with rocks in
Wyeming. Grall and others (1980) reported a rubidium-strontium isachron of
2,700 m.y. for the Owiyukuts Complex. Maximum thickness probably more
thar 6,000 m; the Owiyukuts Complex alone is al least 3,000 m thick

CONTACT —Some contacts under lakes and reservolrs are dotted. Geclogy under
Flaming Gorge Reservolr shown in detall by Hansen (1965)

—1 — HIGH-ANGLE FAULT—May include some reverse fauls. Dashed where approx:
imacely located; dotted where concealed; queried where uncertain. Bar and
ball on downthrown side; bar and ball not shown where relative offset unknown

it REVERSE FAULT—Many are thrust faults. Dashed where approximately located;
dotied where concealed. Sawteeth on upper plate

bt REVERSE FAULT AND YOUNGER NORMAL FAULT —Along pant of the Uinta
fauk, extending from about east of Duich John Mountain to the Diamond Peak-
Talamantes Creek arca, minor normal faulting (northern side upthrown;
indicated by U) followed the more typical reverse faulting (southem side
upthrown; indicated by sawteeth) along either the same fault plane or a nearby

: paraliel one. Dashed where approximately located; dotted where concealed
~#————— ANTICLINE—Showing direction of plunge. Dashed where approximately located:
dotied where concealed

—4—f—— SYNCLINE —Showing direction of plunge. Dashed where approximately located;
dotied where concealed

STRIKE AND DIP OF BEDS
i

— Inelingd
= Hortzontal
GILSONTE DIKE — Dotted where concealed

g [GNEOUS DIKE —Dotted where concealed. Gabbroik dike near Leidy Peak in the
‘ western part of the quadrangle and trachitic dike near the Canyon of Lodore
in fhe central part of the quadrangle. The trachitic dike has received a rubidium-
strentiurn whole-rock age of 491 m.y. (Lower Ordovician or Upper Cambrian;
Harsen, Camara, and Rowley, 1983); the gabbrok dike also may be of early
Pakozoic age (Ritzma, 1974)

MISCELLANEOUS INVESTIGATIONS SERIES
MAP [-1526

NOTE CONCERNING THE THRUST FAULTS

Setsmic profiles, unavailable 1o the authors, clearly show that both the northern and southem
flanks of the Llinta Mountalins contain numerous foreland-type reverse faults or thrust faults dip-
ping under the range. Few of these faults, however, are shown on the map because few reach
the surface. Either the faults pass upwards inlo drape folds. as demonstrated by detalled mapping
in Dinosaur Nattonal Moanument [Cook and Steams, 1975; Rowley and Hansen, 1979; Hansen,
Rowley, and Carmrara, 1983), or the traces of the faults are covered by younger rocks. The reverse
or thrust faults shown on the map consist of the Uinta fault on the nothern Nank of the Uinta
Mountains and other faults of smaller length exposed elsewhere on the flanks and Interior of
the range

In the Vernal quadrangle, exploratory ofl wells have penetrated apparent thrust faults in
at least two places north of the Uinta Mountains and in at least three places south of the Ulnta
Mountains (for example, Gries. 1981). South of upper Talamantes Creek on the O-Wi-Yu-Kuts
Plateau, Champlin Petroleum well No. 1 Federal {elev. 2592 m; T.D. 4,209 m; sec. 19, T.
11 N..R. 102 W., Moffat County, Colo.) penetrated rocks of the Precambrian Uinta Mountain
Group (Yu) to a depth of 2,164 m, at which place it crossed a thrust or reverse fauk and con-
tinued down through an orderly stratigraphic succession starting from Upper Cretaceous
Mancos Shale (Km) at 2,164 m to Permian and Pennsylvanian Weber Sandstone (PPw) at
the bottom of the hole. Pan American Petroleum well No. 1-A M.P. Gibert (elev. 2,816 m;
T.D. 2,743 m), drilled north of Talamantes Creek on the southern side of Diamond Peak (sec.
4. T. 11N R 102 W, Molfat County, Colo ), penetrated brecciated Paleozok(?) rocks overlying
an apparent thrust fauk at about 2.414 m below the surface.

On the southern flank of the Uinta Mountains, Tennessee Gas Transmission Co. well No.
1-A Hicks-Government [elev. 1,902 m; T.[>. 2 856 m) penetrated two shear planes of the Willow
Creek thrust fault at about 2,400 m below the surface northeast of the town of Dinosaur (sec.
3. T.5N._ R 103W. Moffat County, Colo.; Anderman, 1961; Berg, 1962; Rowley and Hansen,
1979); rocks of the Uinta Mountain Group overlle the main fauk plane, whereas
Pennsylvanian and Permian rocks underlie the fault plane. Not far south of this well, Pure Ol
Co. well No. 1 Government (elev, 1,807 m: T.D). 2.762m:sec. 15. T. AN, R. 103 W, Mofiat
County, Colo.) passed through the same fauk, within the Mancos Shale, at about 1,158 m below
the surface (Anderman, 1961: Berg. 1962: Cullins, 1969). The fauk penetrated by these two
holes has not been recognized at the sudace south of these holes (Cullins, 1969), perhaps because
faul displacement was taken up by folding in the Mancos Shale. Similar relations in well holes
were described by Campbell (1975) In the Jensen area 30 km to the west, where Toledo Mining
Co. well No. 2 Nepoleon (elev. 1,480 m: T.D. 2,759 m: sec. 9. T. 6 5., R. 22 E. Uintah
County, Utah) penetrated at about 2,750 m depth an apparent thrust fault that separated Jurassic
rocks above from Upper Cretaceous racks below. This fault, which k unconlormably overlain
by younger (lower Tertiary) rocks, is interpreted by Campbell (1975) to extend along strike in
the subsurface past the western boundary of the Vemal quadrangle.
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