northeastern Utah. The basin is bordered on the north by the Uinta Mountains, on the west
by the Wasatch Range, on the east by the Douglas Creek arch, and on the south by much of
the Canyonlands section of the Colorado Plateaus province. Structurally, the basin, which

contains a thick succession of lower Tertiary lacustrine and fluviatile sediments, is an f the quadrangle, trends about N. 10° W. Displacement on any one fault is not m 2 : : i
asymmetric syncline, marked by steep b narth Bank debris shed from those mountains across central and east-central Utah and eventually O e. SP VAU ot dominated delta that supported extensive swamps rich in organic material (Balsley, 1980). organic residue of former micro-organisms in ancestral Lake Uinta. Although somewhat like Covington, 1963). Ritzma (1973) also mentioned some asphalt-impregnated limestone stone Geological Association Publication No. 12, p. 225-226.
gentle northerly dj; along ﬂshymuth ﬂ::;-nudunte i " debouched into the Mancos sea. By the end of Cretaceous time the shoreline of the Saavves) than o (80 - The organic material concentrated in these swl;‘gsm evenh.l:!gv gave rise lgg theE:yoa] bedl true shale in its degree of fissility, oil shale has much less mineral matter. Petroleum can be beds. Ritzma (1973) considered that this deposit contains “large” reserves. Campanian Castlegat® i Young, R. G., 1955, Sedimentary facies and intertonguing in the upper
had withdrawn eastward and fully continental conditions prevailed across the Price 30" x 60’ Thin coal beds are found locally in the lower part of the North Hom Formation, as in extracted from oil shale by roasting, whereupon the k n yields several commercial Nine Mile Ca The Nine Mile C BT S R AT E. inal ous of Book Cliffs, Utah, Colorado: Geological Society of
Book and Roan Cliffs (1:100,000) quadrangle. We mapped the terrestrial deposits formed then as the North Hom Northwest-striking faults Price Canyon (Fouch and others, 1976). hydrocarbons. Many factors determine whether oil shales are worth mining for petroleum; i o:t; : de g ﬁf"“ﬁﬁf“‘g keThne ; ltai“5"°" area.“:al e g Formation America Bulletin, v. 41, p. 1760-1774.
i slovec el s e L as s Eobh Gl i i it Formation of Late Cretaceous and Paleclmne agfe;hthese degosils include piedmont and Although the northwest-striking faults range from short ones only several kilometers The coals throughout the area are much alike; they rank as high-volatile B bituminous. among these are the current price of petroleum, as well as the thickness and abundance of . “w :;1 de t;:e Io:?ar p:ﬂ ;ﬁhe u: paeipmaen-'n b“;?foefg“r;e Gm"ﬂ‘-‘;i i E;:zm: Blackhawk = 1976, Genesis of western Book Cliffs coa‘!f Brigham Young
westerly through this quadrangle and delineates the sinuous south margin of the Uinta Basin alluvial-plain sandstone, mudstone, and lenses of lacustrine limestone. long to long ones as much as 9-15 km (5-10 mi) long, we are uncertain whether these Sulfur content is low, ranging from 1 to 3 percent. British thermal units per pound (BTU/1b) the oil-shale beds. Oil-shale beds are both thicker and much more abundant east of this {"1“39!7"3] s the i i by o 16iares. 58 A S anaalbinadit Tt niversity Geology Studies, v. 22, pt. 3, p. 3-14.
(fig. 2). Northeastward, the Book Cliffs, other prominent ic rises, such as’ Dickinson and others (1986) have developed depositional models for these and differences in length have any meaning. In general, the shorter faults form a cluster just average 12,762 (Doelling, 1972, p. xviii). Doelling (1972) discussed the distribution and quadrangle, where their extent and oil potential have been studied in more detail (Cashion, epos gpne Figure 3.—Stratigraphic relations across the north end of the San Rafael anticline. Bleached zone, which marks the Cretaceous-Tertiary boundary,
the Roan Cliffs and the Bad Land Cliffs which are both essentially parallel to the Book Cliffs, younger deposits in this region. Lawton (1983) studied Late ceous fluvial northeast of the Roan Cliffs; the longer faults, still farther to the northeast, can be separated nature of the coal beds in this general region; Spieker (1931) has discussed the distribution of 1967; Dana and others, 1980). Cottonwood-Jacks Canyon area.—The Cottonwood-Jacks Canyon area,in Ts. 11-12 S, truncates some of the gently folded strata. Arching of the bleached zone suggests that upward movement of the anticline persisted into the Tertiary.
reflect undetlying durable rock units that dip northward into the center of the basin. Near between the Wasatch Plateau and the Green River. Bruhn and others (1983) and Johnson into three belts: one along the crest of the Tavaputs Plateau, a second along the Bad Land the coal beds on the Wasatch Plateau. Balsley (1980) and Young (1976) described the In this quadrangle, the Green River Formation contains many thin oil-shale beds in the Rs. 15-17 E., is south of Nine Mile Canyon chiefly along the north half of the West Tavaputs
Rafael upwarp, and the exposed strata assume a westward dip where they form the east front Tertiary. grabens. are both above and below the Mahogany ledge, which, in this quadrangle, is not a single oil- Formation. Ritzma (1973) classified this deposit, in terms of reserves, as “large.”
of e Wasaich Plateos:: The same sixaia unideriie both the Wasatik Plilsau:and the Book Short faults shale sequence but rather a zone of multiple oil-shale beds interleaved with marlstone and
Cliffs. EARLY TERTIARY The short faults range in length from 2 to 6 km (1-4 mi). On some faults the northeast RO E N BESOURCES siltstone. Commonly, the ledggr;:‘onhs!i:}‘s of fouE tg six thin be?ys of il shalr;. l:epamtecl by It‘hil}
The Book Cliffs are formed Cretaceous sandstone and shaly siltstone of the Lake Flagstaff block is downthrown, on others, the southwest block. Four narrow grabens that average marlstone and siltstone beds. The ogany ledge, an easily recognizable unit in much o
Blackhawk Formation, Castlegate gznclslsone. and Price River Formation (Young, 1955). As a result of post-orogenic deformation and Laramide basement uplifts, a large interior about 0.5 km (0.25 mi) in width result. These short faults have nearly the same orientation as Petroleum resources of several kinds, rather widely spread in the Price 30" x 60’ the quadrangle, is widespread and has been used to separate the upper and middle members NONMETALLIC MINERAL DEPOSITS Fab- 1 =Gl chont il % s 1g 3 3w e
Northeastward beyond the Book Cliffs is a second scarp—the Roan Cliffs—formed by the lake, Lake Flagstaff, trending northeastward, formed over broad sectors of southern, central, the many faults that cut the Book Cliffs and the east flank of the San Rafael Swell in the (1:100,000) quadrangle, are much subordinate to coal in the economy. Currently, gas is the of the Grecny River Prrmafian. The ledae wanges sroally w tilckosss; n places t 18 astimas Limestone Woodside quadrangle ERELANATION
reddish-brown mudstone and sandstone beds of the Colton Formation. By a quirk of erosion and northeastern Utah (Stanley and Collinson, 1979). Fresh-water sediments, now known as Woodside area (Huntington 30’ % 60’ (1:100,000) quadrangle) to the south (Osterwald and most important product. The Navajo Sandstone (of Jurassic and Triassic age) and the Ferron 4.6 m (15 ft). In the subsurface of the northeastern part of this quadrangle it is as much ’:S Thickennd it beski-ol inloroceysialie Simesione will vationsamounisok nd crsnndy Age This map Huntiegton “?’a’i’%;""’ (Osterwald and ot o b9
the Roan Cliffs are close to the Book Cliffs in the southeast sector of this quadrangle, but the Flagstaff Limestone, were deposited in this lake during the Paleocene and early Eocene. Maberry, 1974; Witkind, 1988). These southern faults, however, extend westward into the Sandstone Member of the Mancos Shale (of Late Cretaceous age) yield gas in the lowland 46 m (150 ft) thick The cumulative thickness of the discrete oil-shale beds that make up the fractions are within the North Horn, Flagstaff, Colton, and Green River Formations, Much of Maberry, 1974) RUAT GAAY HEAD JONES M. P. Weiss
gradually diverge westward and are separated by broad valleys—Whitmore Park near the Large volumes of clastic materials shed into the lake from all sides resulted in a center of the Huntington quadrangle, but are not found west of that point. Witkind (1988) region of the southwest sector of this quadrangle and in areas adjacent to it on the south and ledge do not exceed 1.8 m (6 ft) in thickness (Dane, 1955; Ray and others, 1956). Many thin e limestone contitas Hilabaddad tuditenc. =hals alistone. or sandstone: and FiosE P HOLLOW
cacher-of the and Emma Park near the western Even farther to the tional i between alls ia and laciistrine d that attributes them to dissolution of salt, and notes that the zero line of the salt in the Paradox west. Gas wells in the northeastern sector produce mostly from the Green River Formation; oil-shale beds are above the Mahogany ledge but only a few are below the ledge (Dane, ' b2 ) ” Q Aren mapped by
quadrangle, margin. gradal nterfingering vial, custrine, eposits \ : tly i ical to use for li for dimension st though z L. J. Witkind
northeast, beyond the Roan Cliffs, are still other rises, such as the West Tavaputs Plateau and formed in and near the open lake. We mapped the alluvial fill deposited near the margin of basin coincides essentially with the western limit of these faults. the gentle, uniform, northerly dips of the Tertiary beds into the Uinta Basin are not conducive 1955; Ray and others, 1956). Most of the oil-shale beds distant from the Mahogany ledge are m:‘;:m;&fjmmmﬁ:ﬁ uizi.]‘;" Th'“ th‘; n%cipgln:s:mes:lljhgne;:::g 1% _ PR L osutite . | TRAGINIT Eiisantons st ;
the Bad Land Cliffs, which are underlain and held up by units of the Green River Formation. the lake as the Colton Formation. Some of this fill was shed northerly off the still positive San Long faults to falro;:sble stﬁ'uctlufaéﬂ'ﬂps-aﬁi::ﬁ:sm so:t'ne gas acctli.l‘n'néltaﬁonch:;ibeen ﬁls&ov;;ed or}lv'fxy too t‘?ﬁe%ﬁeﬁt&?ﬁﬂfﬁilﬁﬂﬁéﬂ xrﬁgs:eemmeﬁéig:mty St beds 18 as crushied tock: for-this.pu Wis lrastones oiPihe Flagatalf (ipier part of the g E Paleocene mm' § g undivided rAded Y Avek Wd wd
Rafael anticline, and these sediments the shores of Lake Flagstaff to the north and west small closures in the Green ormation, as in the Stone n gas field. Some oil has o ; Fi Formation, indivi £ M. P. Weiss an
s Rk Sl of the :F'Wa!':?H unt, 1956; Wi ﬁ;"‘lg}?g't Stanley and Collinson, 1979). An espe:i:nl}y thick . fa(?k‘s the ‘t:lhreebbalts of long fi]lultﬁ. th:ch mosteb striking :;the ﬁq?tg?&mmmmghkh gﬂsﬁsﬁ been found in the Moenkopi Formation (Triassic) in the Mounds anticline, just at the middle Price (1963); on the basis of their criteria the beds in this quadrangle are not of sufficient allzltal‘r?;t:ft %;?::E:;ify :}T;C:hgzﬁ?mﬁggg?gpxlgmuundlwgeg La:::'geéhbey itahe:lf :;dmmosta" O F undivided 3 A e - ‘ e T . = =N iy . S
ks = oo e s accumulation of fluvial materials from the southeast (Dickinson and others, 1986) formed W T e e T it T socation Coges of the south edge of the quadrangle. Tir sonce and oll shole; powioly foniaining lacoe vl b Kty sepeinlin g‘mff‘g;'eﬂ&%ﬂg‘g;"h“'e Weting. epwrmion. and oo bl In. i Tedion &re weal. Ghar TShiG oF haviiig Yo <kl i Sircadth ‘r’ﬂ/ i | waw | e | Coexosr | oowe | oo Ll
Rafael Swell is a asymmetric northeast- upwarp about the Colton fan-d which underlies the southeastern of this quadrang] e y reserves of petroleum, are confined chiefly to the n and Green River Formations. Some u . — B
(70 mi) long and some 50 km (30 mi) across (fig. 1). This upwarp is part of 2 much larger, During the Q?Mme and early Eocene .[Fou.;]-._pn{tg';s; R,ﬁﬂ and o&ers, 1976) mostly 8 km (5 mi) long and 1 km (0.6 mi) wide. tar sands have been mined; the exposed oil-shale beds have not yet been exploited. Maastrichtian e g . Wostpenit. | 5 e
doubly plunging anticline—the San Rafael anticline—that also trends northeast, and that thimie Thivial materials areaily redicad the size of the ke, The end result viss o beoad ) The ”Mdfﬁﬁ“m%mﬂﬁfm FDf{E’h:ftsm “ﬂe:gﬁ ;ﬂld watancs Cibtnsaterl sl e sand) Sand and gravel deposits o Price River Formation o, | B _\
extends far beyond the swell. The anticline has greatly influenced the surrounding rocks. intermontane basin partly occupied, in its northern sector, by a narrow, crescent-shaped lake uquety?&m % cach 7-9 ki o ;mnmn' E{l’mm‘:h h{-e ) ?:;9' Oil and gas : A mantle of unconsolidated to well-cemented water-laid detritus caps the many s~ E .
Although the swell (the physiographic unif) and the anticline (the structural unit) are (Fouch, 1975; Ryder and others, 1976), and in its southern sector by alluvial flats and small SOl S RS et D - e 2.5 i) oo Wikhin, seiilvpart, e gisteay e shott Structural traps Bituminous or asphaltic sandstonies, sometimes called tar sands, arethose porous rocks spectacular pediments that rim the lowland below the Book Cliffs and around the notth end : - | e
commonly viewed as one and the same feature because they coincide locally, they are, in lakes (Weiss, 1980, 1982). Co-author Weiss believes that these small lakes represent the an ed. : from which the more volatile components of liquid petroleum have evaporated, leaving a of the San Rafael Swell. This material, mapped as pediment mantle (QTpm), constitutes an il g 5 o Pz NN
' The third belt, north of the Bad Land Cliffs, extends for about 11 km (7 mi) into the Price A concealed major fold or positive area of pre-Laramide age, trending northwestward thick, viscous, tarry material. The enriched rocks are 8-10 percent bitumen by weight. The i : 51 © 5
fact, wholly different. initial stages of Lake Uinta (Weiss, 1980, 1982) - g€, ng S pe almost inexhaustible supply of sand and gravel. The deposits hold up large, broad, even- 83
Akhough Lake Flagstafi was aradually displaced northwerd by these clastic sediments; 30"* 60’ (1:100,000) quadrangle from the east. This group of faults differs from the others in beneath the San Rafael Swell (Mahoney and Kunkel, 1963), extends into the southwest composition and origin of such bitumens have been described by Hunt (1963). surfaced benches, mesas, and buttes whose slopes incline gently downward toward the swell § Q | = = E Bluscastle
North end of the San Rafael Swell the lake persisted as a discrete body of water—the crescent-shaped lake—that eventually thet 8 wro doveiteonn fo S solily comer of this quadrangle. Seemingly, small domes and anticlines have developed locally The tar sands can be used directly as paving material, or the asphalt can be removed by from the Book Cliffs on the east and noxth, and from the Wasatch Plateau on the west. The 21E|S S eniogots Sondstonat | “aamborand | & | Sandstone | B,
The north end of the San Rafael Swell, well exposed south of this quadrangle, appears dod. i eerly valilie E time, to form Lake Ulnta (Fouch, 1975). This conti Some west- and northwest-trending faults and grabens in the Huntington and Price along the trend of this structure. Most such local closures are in the Huntington 30’ x 60’ heating, dissolution, or displacement by hot water or steam. Once removed from the host dabenis bt ol cradel sorted kit f angular to subround clasts that in siz S|l mudstone member Member | &
as a broad wedge flanked on the west by northeast-trending Castle Valley and on the east by Balibn the GT ‘ebablishod Lake Pl atall and ( s et 30% 60’ (1:100,000) quadrangles may stem from salt dissolution, as suggested by co-author (1:100,000) quadrangle to the south, but two, the Mounds anticline and the Farnham dome, rock, the thick oily substance can be refined into a number of useful petroleum products. fron sit o boulders. The clasts, derived from the Book Cliifs and the Wasatch Plateas, reflect & | 3 | campanian Castlegate Sandstone Miudstons member of | ©f Price River e |8
an unnamed northwest-trending valley {traversed by U.S. Highways 6 and 50). The cities of Giosia Bive:Fommﬁon s depomied. ma:s iﬂ;‘:‘ il nﬁdt:} t’;e Flagstaff Witkind, whereas others may be the result of bedrock flow or slump as suggested by co- are near the south edge of the Price quadrangle (fig. 2). Deposits of tar sands are numerous and abundant in the Uinta Basin, including this ﬂaems;ft :haleu 5:39 sift:tone, AR zan:?;tgn:that Vs :g th:se f:dc mmu'sr;}mar Castlegate Sandstone Formation member | & PaTMcS auu-mm STEER oG
Price and Wellington are at the juncture of these two valleys. These valleys form the crescent- Limestone to be a member of the Green River Formation (Fouch, 1976; Ryder and others, author Weiss. In whatever way these faults formed, we believe that the trends of most reflect Mounds anticline—The Mounds anticline, at the north tip of the San Rafael Swell quadrangle. For ease of discussion we have group_ed the smaller deposits, and discuss them material, thinner and less well cemented generally, is found also in areas of slope wash (Qsw). Castlegate Sandstone | Castlegate Sandstone
drsb deep-seated fractures that break the crystalline rocks of the basement complex of the arately from the one large deposit at Sunnyside
shaped lowland, which is mantled by surficial deposits and underlain by beds of gray 1976). Uncomioahare upliit that underlie this ases. directly south of Sunnyside Junction, lies across the south border of the quadrangle. The P 9 Pas e These slope wash deposits are in the same lowland as the pediments, but are concentrated in )
shale and sandstone of Cretaceous age (Witkind, 1979). anticline is not expressed at the surface, and was discovered through seismic surveys and . ; the southwest, below the east face of the Wasatch Plateau. Blckhaik Formet Bk rovisaion: | Bleckmeni Fowition ol 1 1
; Colton fan-delta subsurface well data (Mahoney and Kunkel, 1963). The upwarp is broken by a fault, and Sunnyside deposit Sand and gravel pits opened locally in these deposits supply most of the material used Figure 4.—Index to geologic mapping and 7%-minute (1:24,000) quadrangles. /
7 A
San Rafael anticline The Colton fan-delta persisted throughout most of the duration of Lake Flagstaff, North-striking faults structural closure on the fold is about 150 m (500 ft) (Peterson, 1954). Although the A large deposit of tar sand and other bituminous rocks is exposed in the Roan Cliffs east for road metal, fill, and concrete aggregate. Because the deposits are poorly sorted and Some sectors of this quadrangle, covered by published geologic maps (see W & e = Ze

The north-trending axis of the San Rafael anticline extends into the southwest sector of
the Price quadrangle where the anticline is very broad and marked by moderate closure. The

and his colleagues. These pioneering studies are basic references for anyone interested in
the Upper Cretaceous rocks of this sector of the Colorado Plateaus.

Beginning in Jurassic time and continuing into the Late Cretaceous, major mountain
masses formed in western and central Utah. Eastward-flowing streams and rivers carried

extended into the opening stages of Lake Uinta, and may have lasted until shortly before
Lake Uinta reached its maximum extent during middle Eocene time.

High-angle, normal faults of two distinct trends break the rocks in the Price 30" ¥ 60’
(1:100,000) quadrangle. One group, confined essentially to the eastern half of the
quadrangle, trends about N. 70 W. A second group, that crops out in the very northwest

Much less conspicuous are a few discrete, north-striking, high-angle normal faults that
offset the rocks in the extreme northwest corner of the quadrangle. These faults are as much

opened again without great expense.
The Blackhawk was formed in a coastal area where eastward- and southeastward-

flowing streams emptied into swamps, lagoons, and estuaries of a Cretaceous sea. The
environment in which the Blackhawk was deposited has been in ed as a wave-

structure has been tested several times, only small shows of oil and gas have been noted,
chiefly in Moenkopi strata. Small amounts of oil, however, have been found in the Grassy

Qil shale

Qil shale is dark brownish gray, very fine grained, and thin bedded; commonly it
characteristically weathers bluish gray. It has a very high content of kerogen, the compacted

of Sunnyside, and extends for about 13 km (8 mi) from the eastern partof T.13S.,R. 13E. to
the middle of T. 14 S, R. 14 E. (Covington and Young, 1985). The deposit represents the

Minnie Maud area.—The Minnie Maud area, in T. 11 S, Rs. 11-13 E. along the north
side of Minnie Maud Creek, is about 5 km (3 mi) south of the Argyle area. The deposits are in
the middle member of the Green River Formation, with much of the tar sand mined for
paving material coming from asphalt-impregnated sandstone beds (Ritzma, 1973;

contain much soft material, much of the material must be crushed, screened, and washed
before it can be used for some construction projects.
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“Sources of Geologic Data”), reflect a modification of the published material
by one or another of the co-authors of this quadrangle.

Investi Series Map -1631, scale 1:100,000.
Wood, J. A., 1985, Oil shale development, Uinta Basin, in Picard, M. D.,
ed., Geology and energy resources, Uinta Basin of Utah: Utah

Figure 5.—Sources of geologic data. Sources, shown by colors and patterns, are

keved to “Selected References” section of text.

DEPARTMENT OF THE INTERIOR MISCELLANEOUS INVESTIGATIONS SERIES
U.S. GEOLOGICAL SURVEY MAP -1981
111°00" S R o _ 2 . _ __ , . : 5 R1GE 2400000 FEET R1ZE L
40°00° I e MR LAV L2200 & ) [z R = 2400 RAW = i = - Skl S Z 3_25 A = i 1 L 40°00 CORRELATION OF MAP UNITS and Bryant (in press), include these facies in the upper part of the Canyon eastward to Desolation Canyon of the Green River, SELECTED REFERENCES
e Green River Formation therefore, we have arbitrarily assigned units above the bleached zone [Certain references, shown by colors and patterns, are keyed to fig. 5, Sources of geologic data)
- R 'L Holocenie - Saline facies—Light-brown to brown to gray shale, shaly marlstone, to the undivided Flagstaff and North Horn Formations, and consider Anonymous, 1985, Production report for August, 1985: Utah Division of
7 I ‘b_ S QUATERNARY and marlstone. Contains abundant chert both as small nodules and as both formations, in that sector, to be Tertiary in age. We consider the 8',]] Ga d M gu :
; : f , Gas, and Mining, 98 p.
1 thin, interbedded, crenulated lenses. Sandstone lenses, as much as Wasatch Formation east of Desolation Canyon to be of Tertiary age Anderson. P. B, 1983, Geology and coal resotircés of the Pine Carivon
g P’L‘E‘;ﬂe “;‘d 15 m (50 ft) thick, are common near top of unit. Many thin tuff beds in also. We include the bleached zone, and the beds beneath it but ! uasirar;g] S Castion Co?;gr!;i Utah: Utah Geological ng Ml?tyolal
3 SREL lower part. Widespread empty molds of leached saline minerals give above the Bluecastle Tongue of the Castlegate Sandstone (table 1), in gu M:’ 79 conle 1,24136'00 : g €
600 unit its name. Locally, as much as half of some shale beds are the Price River Formation (Kpr) of Late Cretaceous age. West of Bals] r':]eyK 1]:’980' Cratacenis wnisdariinaisl dilta austomma—Bask
500 000 composed of abundant calcite pseudomorphs after salt crystals (Ray Whitmore Canyon, where the bleached zone seems to be missing, we éﬁk& st cantral il Denver: Cot: Fiold: ol d? epared by
CEET and others, 1956). Intertongues with overlying sandstone and are unable to recognize the Cretaceous-Tertiary boundary, for fossil Amere Prodtiction Corn T 6:3 & g Propue
limestone facies. Saline facies is about 380 m (1,250 ft) thick in control is not available. We have, therefore, in that sector, grouped Bradley, W. H., 1931, Origin ap:d rs:;icrofosp.';ils of the ol shale of the Green
Green northwest sector of quadrangle but thins rapidly eastward and the strata between the base of the Colton Formation and the top of Ifi!:.’r:ar Founatlan of Colorado and Utah: 1.5 ‘Geslonieal Sivriie
River <  Eocene r TERTIARY pinches out in north-central sector of map area. the Price River Formation as the undivided Flagstaff-North Horn Professional Paper 168. 58 i e 4
Formation Unit weathers to form thickly bedded masses of unusually fissile sequence. The mapped sequence includes units of both Tertiary and PMD ndB
Bruhn, R. L, Picard, M. D, and Beck, S. L, 1983, Mesozoic and early
shale that stand as both vertical and overhanging faces. Cretaceous age. Tertiary structure and sedimentology of the central Wasatch
The saline facies we map is the same as the saline facies of the Uinta Locally, beyond the limits of this quadrangle, where the overlying Mo : = s
untains, Uinta Mountains, and Uinta Basin, in Nash, W. P. and
Formation of Dane (1954, 1955), and Ray and others (1956) Colton Formation is absent, the Flagstaff Limestone grades into the ;
others, eds., Geologic excursions in the overthrust belt and meta-
Upper member—Consists chiefly of light-gray to light-brown thin beds lower part of the Green River Formation and these two units are then morphic core complexes of the Intermountain Region: Utah Geological
T10S of marlstone, limestone, mudstone, siltstone, sandstone, and sparse inseparable. Many workers in the Uinta Basin consider the Flagstaff to
- : ; and Mineral Survey Special Studies No. 59, p. 63-107.
Faleocene shale that alternate irregularly, plus many thin, low-grade, cil-shale be a member of the Green River Formation (Ryder and others, B Beiis: § Geologl f the Salt Lake City 1° X 2°
T108 3 beds that thin westward. Includes many light- to whit ist 1976) R T (LB, SeCiogR oD o be ity
y light-gray to white, resistant, quadrangle, Utah and Wyoming: U.S. Geological Survey Miscellaneous
poomy i 655 e st wisther salloasial gsey. Thicknéss rnges from 200 CRETACEOUS SEDIMENTARY ROCKS Investigations Series Map I-1997, scale 1:250,000
o to 400 m (640-1,330 ft); thickest in north-central sector of Campbell, 33 A. and Ritz: H R 1979 Geclomr and petiel
2 uadrangle, but thins to th nd w Kpr | Price River Formation (Upper Cretaceous)—Light-gray to gray, and Q- A e s i Geclogy and. pettoleu
q gle, 8 to the east and west, resources of the major oil-impregnated sandstone deposits of Utah:
The Horse Bench Sandstone Bed, a thick, conspicuous marker in grayish-brown to dark-gray beds of sandstone, plus some beds of Utah G
lomerate and conglomeratic sandstone; sparse mudstone; eological and Mineral Survey Special Studies No. 50, 24 p.
the middle of the member, varies from fine-grained sandstone in the cong conglomera ) Sp u ; | carroll, R. E., 1984, Geol of the Standardville 7.5’ quadrang
east to siltstone in the west. Characterized by ripple marks, irregularly bedded; thin bedded to massive, commonly thick bedded; ! Carbon County, Utahi P}.?v Utah, Brigham Youn ﬂnlﬁmﬂy M g
crossbedding, and interbedded mudstone layers, it is uniformly 9-12 m crossbedded. Beds alternate irregularly to form steep, steplike slopes. sk bele t Y1000 0, ) g , M.
(3040 ft) thick. In the subsurface, the Horse Bench Sandstone Bed is Ranges in thickness from 9 to 75 m (30-250 ft). Fluvial origin. This i ey :
S approximately equivalent to the upper marker of Fouch (1975) unit is equivalent, in part, to the Tuscher and Farrer Formations of the Cashion, W. B., 1967, Geology and fuel resources of the Green River
r CrEtI:E:;us CRETACEOUS Some tuff beds are characterized by wavy upper and (or) lower eastern Book Cliffs (Fouch and others, 1983, fig. 3) Formation, southeaste‘m Uln:]a Basin, Utah and Colorada: U.S
575 i surfaces, and by internal undulatory structures, all of which suggest - Castlegate Sandstone (Upper Cretaceous)—Light gray to dark gray, GaologlcaliSur:egg_r?gmGassinn pa]:“ 548,48 p. e
soft-sediment plastic flow (Cashion, 1967). One such bed, known as thin bedded to massive, platy, fine to coarse grained, quartzose. Campuet, » Geologic and structure map of the Gran
the wavy-bedded tuff, is noted for its internal undulatory structures Some conglomerate beds. The sandstone beds of the Castlegate are SUneBon aunduitgi, Colomds and Uisle U5, Gedlogioal Sirresy
1 chiefly differing, thus, from the sandstone beds of the underlyin Miscellaneous Investigations Map 1736, scale 1:250,000.
and is an important regional marker above the Mah ledge gray, g, thus, g Cashion. W. B. and D 1L, J. R, 1974, Revision of tature of th
(Fouch and others, 1976). This tuff bed is within the tuff zone of the Blackhawk Formation which are commonly some shade of brown. O W a“f h;“g’e b e s g e
Parachute Creek Member of the Green River Formation as defined by Locally, the Castlegate Sandstone beds are white. Commonly forms UPpT ol Of 1 reen River Formation, Plesance Creek Basin,
Dane {1955}, and by Ray and others (1956). cliffs or steep slopes. Fluvial deposit. Colorado, and eastern Uinta Basin, Utah: U.S. Geological Survey
We have included the Mahogany ledge—a zone of multiple oil- Geologists have used the term Castlegate Sandstone in different A% Cla f‘g’eéi_"ll;zg;'g’ 2p. 1 §ikia Well d
shale beds (Bradley, 1931; Cashion, 1967)—as the lowermost unit of ways. In the Woodside quadrangle, including the Sunnyside area, the 4 S B dnnomic Qém 9 Ct Casﬂ{jgﬂ}?. oS ingto;n, Al
Lower this member, and accordingly select the base of the ledge as the base term has been applied to a gray to grayish-brown, cliff-forming, fine- i Enq"a rangles, n County, Utah: U.S. Geological
Cretaceous - of the upper member. The Mahogany ledge extends across much of to coarse-grained sandstone that underlies the mudstone member of Survey Bulletin 793, 165 p. :
the quadrangle and persists far to the east. In this quadrangle it ranges the Price River Formation (Osterwald and Maberry, 1974). (As Clem, Keith, 1985, Oil and gas production summary of the Uinta Basin, in
in thickness from 4.6 to 46 m (15-150 ft). Most of this interval is not defined by Osterwald and Mabenry, the Price River Formation Pic&rd,wb;lh D., eld., Geology and egﬁrgy resources, Uinta Basin of
oil shale. The Mahogany bed—the major oil-shale bed in this zone— includes the Bluecastle Sandstone Member at the top underlain by Coh Utah: R E-Glegﬁogg[c&] 4 "Ei“ :jiati?}: h_hgg:%? Nlo : li'lp' 159-167.
Ts DESCRIPTION OF MAP UNITS is as thin as 0.8 m (2.5 ft) and as thick as 1.8 m (6 ft) in this quadrangle. the mudstone member, table 1). In Price Canyon, near the type it Bl B2 231 o4t Al eoiogionl and Mineml
SURFICIAL DEPOSITS Although we select the base of the Mahogany ledge as the boundary locality of the Castlegate Sandstone, Fouch and others (1983) Survey Bulletin 82, p. 251-249. :
- between the upper and middle members, we have, for ease of concluded that the Castlegate Sandstone consists of a series of Covington, R. E., 1963, Bituminous sandstone and limestone deposits of
Qal Alluvium (Quaternary)—Dark brown to gray, thin to thick bedded, mapping, drawn the boundary between the members at the top of the braided stream deposits that are essentially equivalent to the Utah, in Crawford, A. L, ed., Oil and gas possibilities of Utah,
locally massive, crossbedded in places. Unconsolidated. Consists of Mahogany oil-shale bed—a readily recognizable unit in the field. The Bluecastle Tongue, the mudstone member, and the Castlegate reevaluated: Utah Geological and Mineral Survey Bulletin 54,
ay clay, silt, sand, granules, pebbles, and sparse cobbles of fluvial origin. Mahogany bed generally is about 10 m (a few tens of feet) above the Sandstone (fig. 3 and table 1). In their interpretation, the Bluecastle is P 225-247.
o Clasts commonly reflect sedimentary formations exposed along Lase af the Mah led considered to be a ton f the Castlegate Sandstone. In lik Covington, R. E., and Young, K. J, 1985, Brief history and recent
ogany ledge, but locally as much as 75 m (250 ft) gue o egate e e
valley walls. Forms narrow to broad deposits, with even surfaces of fashion, we consider the mudstone member to be a unit of the more developments in tar sand deposits of Uinta Basin, in Picard, M. D., ed,,
550 low relief. As mapped, unit locally includes higher patches of older S S Horse Bench Sandstone Bed inclusive Castlegate Sandstone. Spieker (1931, p. 41) recognized Geology and energy resources, Uinta Basin of Utah: Utah Geological i
alluvium of Pleistocene age. Thickness ranges widely, generally less ——m——  Top of Mahogany bed that sandstone beds that were included in the Castlegate Sandstone Association Publicatiop No. 12, p. 227-242. —)
. Landslide deposits (Quaternary)—Brown to dark-brown and gray, - Middle member—Light-gray and light-brown beds of mudstone, siltstone, Price River Formation. He notes: “In the Price River Canyon * * * of the southern Uinta Basin, Utah: Department of Energy, Laramie
heterogeneous mixture of rock fragments of diverse size and shape. and sandstone, plus light-green to gray sandy marlstone with many where the member [now Castlegate Sandstone] is thickest, the upper Energy Technology Center, Report of Investigations 80/11, 35 p.
Consists of irregular to lobate masses of detached bedrock that have intercalated light-gray beds of limestone, shale, siltstone, and 200 to 300 feet undoubtedly consists of beds included elsewhere in Dane, C. H., 1954, Stratigraphic and facies relationships of upper part of
slid downslope to form chaotic, hummocky accumulations of rubble. lenticular sandstone. Sandstone beds are more abundant in eastern the overlying part of the Price River Formation.” Green River Formation and lower part of Uinta Formation in
Locally marked by concentric ridges on surface. Some deposits may half of quadrangle. Sparse, thin oil-shale beds are below the The Castlegate Sandstone in the Sunnyside area is about 40 m Duchesne, Uintah and Wasatch Counties, Utah: American Association ‘
be as old as Miocene. Thickness ranges widely; may be as much as Mahogany ledge, restricted essentially to the upper 25 m (80 ft) of this (130 ft) thick. The Castlegate Sandstone in the Price Canyon area is : of Petroleum Geologists Bulletin, v. 38, no. 3, p. 405-425.
— 45 m (150 ft) thick locally member, but locally these oil-shale beds are within the upper 75 m about 155 m (500 ft) thick E 1955, Stratigraphic and facies relationships of the upper part of
~Qsw. | Slope-wash deposits (Quaternary)—Light- to dark-gray, unconsolidated (250 ft) of the member. Basal part of member consists of a distinctive Blackhawk Formation (Upper Cretaceous)—Dominantly light-brown = the Green River Formation and the lower part of the Uinta Formation
e to weakly cemented, thin- to thick-bedded, faintly crossbedded cliff-forming sequence, about 20 m (60 ft) thick, composed of locally light-gray and brownish-gray, thin- to medium-bedded, fine- to in Duchesne, Uintah, and Wasatch Counties, Utah: U.S. Geological
detritus. Consists of clay, silt, sand, granules, and some pebbles. calcareous mudstone, shale, limestone, and marlstone beds. We medium-grained quartzose sandstone interleaved with shaly siltstone, Survey Oil and Gas Investigations Chart OC-52.
h Forms broad, gently sloping sheets. Locally includes valley-fill correlate this basal unit with the carbonate marker of Ryder and shale, carbonaceous shale, and coal. Forms steep slopes. Many minor Dickinson, W. R, Lawton, T. F., and Inman, K. F., 1986, Sandstone
=P deposits. Thickness ranges from a thin veneer to as much as 8 m (25 ft) others (1976). The middle member ranges from 60 to 680 m (200~ thin to thick coal zones in lower part; an important thick coal zone at detrital modes, central Utah foreland region— Stratigraphic record of
~'0f | Alluvial-fan deposits (Quaternary)—Light-brown to brown, locally gray, 2,230 ft) in thickness, being thickest in the northwest sector of base. In map area, formation contains two or three coal seams, splits . Cretaceous-Paleogene tectonic evolution: Journal of Sedimentary
= Cae unconsolidated to semiconsolidated, moderately well sorted silt, quadrangle and thinnest updip in south-central and southeastern of the Upper Sunnyside coal bed. Deltaic deposits. Ranges in Petrology, v. 56, no. 2, p. 276-293.
g e T e sand, granules, pebbles, and cobbles at stream mouths. Commonly sectors. thickness from about 120 m (400 ft) to about 270 m (900 ft) Doelling, H. H,, 1972, Central Utah coal fields—Sevier-Sanpete,
o A& — lobate. Thickness uncertain, probably as much as 15 m (50 ff) locally As mapped, the middle member is equivalent to most of the delta Star Point Sandstone (Upper Cretaceous)—Light-t o b fines Wasatch Plateau, Book Cliffs, and Emery: Utah Geological and
23 SN A QTpm | Pediment mantle (Holocene to Miocene?)—Light-brown to brown, gray, facies of Bradley (1931), to the lower part of the Parachute Creek to medium-grained, platy, quartzose sandstone; some Sha]I eu lpm'"' ings Mineral Survey Monograph Series No. 3, 571 p.
5 < ! A —— or locally reddish-brown, unconsolidated to well-cemented, massive Member of Dane (1955), and to the Douglas Creek Member (Cashion, sl iteiticda ol chidaand shaly siltstone. Forms cliffs and steep Fisher, D. J.,, 1936, The Book Cliffs coal field in Emery and Grand
ey A ff_? :*‘-Z = T12S to crudely bedded sediments of fluvial origin. Consists of a poorly 1967) of the eastern Uinta Basin slopes. Locally divisible into three sandstone beds, separated by Counties, Utah: U.S. Geological Survey Bulletin 852, 104 p.
W = 5 \ W y 525 bedded mixture of silt, sand, granules, pebbles, cobbles, and boulders Lower member—Divisible into upper and lower lacustrine shale seams of shale and shaly siltstone. The sandstone beds are Fisher, D. J., Erdmann, C. E,, and Reeside, J. B.,Jr.,1960, Cretaceous and
‘ ; & SPALEZ A i - 44 derived from adjacent uplands. Chiefly siltstone and sandstone clasts. units separated by an alluvial unit. Lacustrine shale deposits are light equivalent, in descending order, to the Spring Canyon, Storrs, and Tertiary formations of the Book Cliffs, Carbon, Emery, and Grand
RS0 e, 7 £ > ;lyr}- 44 : A | ..f" Surfaces of deposits are smooth and slope gently away from the brown to light gray, fissile, rich in ostracodes, and contain lenses and Panther Tongues of the Star Point Sandstone (Spieker, 1931, p. 22). Counties, Utah, and Garfield and Mesa Counties, Colorado: U.S.
§i= A " . '\5 N Oy /4 i uplands. Includes deposits near present stream level that formed beds of gray to brown algal limestone and marlstone. Alluvial unit Formation crops out only in west-central part of quad].anglg- i,mchﬁ Geological Survey Professional Paper 332, 80 p.
45’ o ' : = E5) == a5’ essentially during the Pleistocene, as well as older and higher deposits consists chiefly of light-gray and yellowish-gray to light-brown out east of Helper. Beach sand and intermediate aine. shata Fouch, T. D, 1975, Lithofacies and related hydrocarbon accumulations in
= = i B that probably began to form chiefly during either the Miocene or siltstone and sandstone beds with intercalated beds of gray to Formation ranges in thickness from about 60 to 305 m (200-1,000 ft); Tertiary strata of the western and central Uinta Basin, Utah, in
3 = : A A g Pliocene. Unit ranges in thickness from about 3 m (10 ft) to more than reddish-brown calcareous mudstone. Member ranges in thickness generally about 107 m (350 ft) thick i G Bolyard, D. W., ed., Symposium on deep drilling frontiers in the
aY : i t 7 45 m (150 fi) from a pinch-out to about 260 m (850 ft). Thickest near center of Mancos Shale (Upper Cretaceous)—Consists of (in descending order): central Rocky Mountains: Rocky Mountain Association of Geologists,
e A S o TERTIARY SEDIMENTARY ROCKS quadrangle but thins southeastward and pinches out north of (1) upper part of Blue Gate Member, (2) Emery Sandstone Member, p. 163-173.
i E 'h\j : = > Both the facies and thicknesses of lower Tel'ﬁaw sedlmenta.ry units We correlate the lower lacustrine shale unit with the basal Sandstone Member and [6:' Tununk Mmbﬂl’ Maﬁne orlgln Total central and western Uinta B-H.Sil'.l, Utah: U.& GGO]OglCﬂ] suwey
g = i = change significantly throughout that part of the Uinta Basin included lacustrine phase of Bradley (1931), and the upper lacustrine shale thickness ranges from 700 to 1.860 m (2.300-6,100 fty Bulletin 1405-C, p. C1-C7.
s — = 5 )= within the Price 30’ ¥ 60’ (1:100,000) quadrangle. These changes unit with Bradley's second lacustrine phase. We believe that our Upper part of Blue Gate Member-—Light-, bluish-, and dark-gray, thin- Fouch, T. D., Cashion, W. B,, Ryder, R. T., and Campbell, J. H., 1976, Field
o _ \ - e 2 22 bear on both the recognition and distribution of Tertiary strata in upper and lower lacustrine shales are equivalent to a part of the black to medium-bedded shale and shaly siltstone; few thin interlayered guide to lacustrine and related nonmarine depositional environments
OV . W i g Al \ 4 eastern Utah and western Colorado. Many of these changes are shale facies of Picard (1959). We interpret the alluvial unit that brown sandstone beds. Includes sparse discontinuous ledges of in Tertiary rocks, Uinta Basin, Utah, in Epis, R. C., and Weimer, R. J.,
. L ; f : e o discussed below under the descriptions of the stratigraphic units separates these shales to be a tongue of the Colton Formation. These silicified shale. About 305 m (1,000 ft) thick. eds., Studies in Colorado field geclogy: Colorado School of Mines
: P Lower member of the Uinta Formation (Eocene)—Consists of beds of same alluvial deposits were considered by Bradley (1931, pl. 11) to In south-central part of quadrangle, the Blue Gate Member is an Professional Contributions No. 8, p. 358-385.
/] | SR light-gray calcareous mudstone and light-brown to brown sandstone be a tongue of the Wasatch Formation unbroken sequence of shale beds, In southwestem part of quadrangle, Fouch, T. D, Lawton, T. F,, Nichols, D. J., Cashion, W. B,, and Cobban,
) o7 1) 9 : that alternate irregularly to give some sequences a banded appearance. Colton Formation (Eocene and Paleocene)—Dark-reddish-brown to however, the Emery Sandstone Member separates the Blue Gate into W. A, 1983, Patterns and timing of synorogenic sedimentation in
500 ' e Sandstone beds, thicker and more abundant in lower part of member, green beds of mudstone and shaly siltstone interlayered with an uppe‘r part, and the bulk of the member which underlies the Upper Cretaceous rocks of central and northeast Utah, in Reynolds, l
- are fine grained, evenly bedded, and tend to weather to shades of vellowish- to grayish-orange and grayish-brown, thin, fine- to Emery. We map this division of the Blue Gate west of U.S. Highway 6, M. W., and others, eds., Mesozoic paleogeography of the west-central
=5 { i KJ‘ yellow and grayish orange. Locally, contorted bedding, probably the medium-grained quartzose sandstone beds. Sparse limestone. but are unable to recognize these units east of the highway ’ United States: Rocky Mountain Section, Society of Economic
7 i &7 (8 500 result of soft-sediment slump in a shallow-water lacustrine environment, Formation is locally variegated in shades of red and gray. Many In the past the upper part of the Blue Gate has been called the Paleontologists and Mineralogists, Rocky Mountain Paleogeography
- s it e disrupts some sandstone beds. Unit ranges in thickness from 90 to sandstones are crossbedded in large and small trough sets. Root Symposium 2, p. 305-336.
[ & Masuk Member of the Mancos Shale. Peterson and Ryder (1975), .
T3S : i 138 120 m (300-400 ft) in northeast sector of quadrangle to an erosional structures and mudcracks are common in the mudstone beds. Chiefly however, suggested that this unit is neither the same age nor Gilluly, James, 1929, Geology and oil and gas prospects of part of the San
gl ) W pinch-out farther west, near Bad Land Cliffs in the north-central of alluvial origin; includes some units of marginal lacustrine, and composition as the Masuk of the Henry Mountains area. They Rafael Swell, Utah: U.S. Geological Survey Bulletin 806-C, 130 p.
5 : sector of the quadrangle. Thickens downdip into the Uinta Basin, and deltaic origin. Formation is from 200 to 350 m (660-1,170 ft) thick in proposed, therefore, that the name Masuk be restricted to the Henry Hansen, W. R, 1985, Drainage development of the Green River Basin in
becomes more red. northwest sector of quadrangle, and thickens southward to 500-800 m Mountains area, and that the unit in the Price area previously known southwestern Wyoming and its bearing on fish biogeography,
East of longitude 110°15' W., our lower member of the Uinta (1,650-2,770 ft) in south-central and southeast sectors as Masuk be referred to as the upper part of the Blue Gate Member neotectonics, and paleoclimates: The Mountain Geologist, v. 22,
Formation is equivalent to Dane’s (1955) basal sandstone facies, part Wasatch Formation (Eocene to Paleocene?)—Variegated mudstone in Fouch and others (1983, Appendix C) concurred with this recom- no. 4, p. 192-204.
of his banded facies, and part of his limestone and sandstone facies. shades of red, green, and gray intercalated with beds and lenses of mendation ! Hawley, C. C., Robeck, R. C., and Dyer, H. B,, 1968, Geology, altered
; s West of longitude 110°15' W., our lower member changes facies to a sandstone, conglomerate, and minor limestone and dolomite(?). Ko Emery Sandstone Member—Consists of upper and lower sandstone rocks, and ore deposits of the San Rafael Swell, Emery County, Utah:
oy Al s i i more lacustrine sequence, and we include it in the Green River - West of Desolation Canyon of the Green River (near southeast units separated by a middle shale unit. Maximum thickness of U.S. Geological Survey Bulletin 1239, 115 p.
: 77 T 7 Formation, either in Bryant's (in press) saline facies or his sandstone edge of map area), the Colton Formation is separable from member about 90 m (285 ft) Holmes, C. N., and Page, B. M., 1956, Geology of the bituminous
- 439 and limestone facies underlying similar-appearing North Horn Formation by interleaved Upper and lower sandstone units—Light-brown to yellowish- sandstone deposits near Sunnyside, Utah, in Geology and economic
s R \) Green River Formation (Eocene)—The Green River Formation, char- beds of Flagstaff Limestone. These limestone beds persist east of brown, thin- to medium-bedded, locally crossbedded, very fine deposits of east-central Utah: Intermountain Association of Petroleum
1’ _ acterized by thick sequences of evenly layered, laterally persistent Desolation Canyon but they become thinner and fewer in number, gralne:.i sandstone, Stand as low cliffs. Each bed i Geologists Guidebook, 7th Annual Field Conference, p. 171-177.
o~ \ quartzose ) as . Eac rangesin
42 strata, is part of the largest lacustrine deposit in the world. Green and where they are sparse, Colton is separable from North Horn only thickness from 11 to 15 m (35-50 ft) Holmes, C. N, Page, B. M., and Averitt, Paul, 1948, Geology of the
e River sediments were deposited in lake environments that changed with great difficulty. To resolve this problem we have arbitrarily Middle shale unit—Light-gray to gray, thin- and even-bedded shale bituminous sandstone deposits near Sunnyside, Carbon County,
e significantly through geologic time. grouped beds west of Desolation Canyon (a readily recognizable and shaly siltstone, and a few inberleavad thin sandsione heds. Abeit Utah: U.S. Geological Survey Oil and Gas Preliminary Investigations
%, Any study of the Green River Formation inevitably involves the geographic feature) into two map units: the Colton Formation (Tc), 60 m (200 fi) thick Map 86, scales 1 in.=500 ft and 1 in.=1,800 ft.
ars| g T problem of nomenclature. Multiple facies changes, plus intertonguing and the combined Flagstaff Limestone and North Horn Formation - Main body of Blue Gate Member—Light-bluish-gray, and gray, thin- to Hunt, C. B, 1956, Cenozoic geology of the Colorado Plateau: U.S.
W and gradational boundaries with both the underlying Colton or (TKfn). East of Desolation Canyon we have grouped the beds medium-bedded shale and shaly siltstone. Sparse interlayered thin Geological Survey Professional Paper 279, 99 p.
Wasatch Formations and the overlying Uinta Formation, preclude the equivalent to the Colton, Flagstaff, and North Horn Formations and sandstone beds. Resembles upper part of Blue Gate and Tununk Hunt, J. M,, 1963, Composition and origin of Uinta Basin bitumens, in
478 use of a single set of stratigraphic terms. Bradley (1931) recognized mapped them as the Wasatch Formation (Tw), following usage Members. As much as 610 m (2,000 ft) thick Crawford, A. L., ed,, Oil and gas possibilities of Utah, re-evaluated:
this problem, and, based on what he perceived to be fundamental suggested by previous authors (Fisher and others, 1960; Cashion, - Garley Canyon Beds of the Emery'r Sandstone Member—Consists of Utah Geological and Mineral Survey Bulletin 54, p. 249-273.
differences, set up two sets of stratigraphic terms for the various facies 1967). These stratigraphic relations are best displayed in the two thin sandstone beds separated by dark-gray shale. Sandstone is Johnson, R. C., 1985, Early Cenozoic history of the Uinta and Piceance
— of the Green River Formation. One set applied to those Green River Huntington quadrangle to the south light gray to light brown, locally orange brown, thin and even bedded, Creek Basins, Utah and Colorado, with special reference to the
: facies exposed in the western Uinta Basin, a second set applied to very fine to fine grained and quartzose. Locally crossbedded. Salt and development of Eocene Lake Uinta, in Flores, R. M., and Kaplan,
= % those Green River facies exposed in both the Piceance Creek Basin TERTIARY AND CRETACEOUS SEDIMENTARY ROCKS pepper aspect. Firmly cemented by calcium carbonate. Stands as low S. S, eds., Cenozoic paleogeography of the west-central United
i - and the eastern sector of the Uinta Basin. Dane (1954, 1955) - Flagstaff Limestone (Paleocene) and North Homn Formation (Paleocene cliffs. Beds range in thickness from a pinchout to about 8 m (0-25 ft) States: Rocky Mountain Section, Society of Economic Paleontologists ‘
51 : accepted Bradley's nomenclature (as used in the eastern Uinta Basin) and Upper Cretaceous)—Reddish-brown and grayish-brown mud- - Ferron Sandstone Member—Consists of upper and lower sandstone and Mineralogists, Rocky Mountain Paleogeography Symposium 3,
Tusp 2 s P for the upper part of the Green River Formation, and extended it into stone with interbedded calcareous siltstone, sandstone, limestone units separated by a middle shale unit. Member is about 50 m (160 ff) p. 247-276. i
T g the western Uinta Basin. Cashion and Donnell (1974) subsequently conglomerate, and limestone; some carbonaceous shale. Thin to thick dJohnson, R. C,, and May, Fred, 1980, A study of the Cretaceous-Tertiary {
abandoned Bradley's (1931) term Evacuation Creek Member. For medium bedded. Crops out as an irregular alternation of resistant and Upper and lower sandstone units—Light-brown, thin- and even- unconformity in the Piceance Creek Basin, Colorado—The underlying |
the purposes of this map, the nomenclature used by Bradley and by nonresistant beds. Sandstone is quartzose, fine grained, locally bedded, crossbedded, very fine grained to fine-grained sandstone. Ohio Creek Formation (Upper Cretaceous) redefined as a member of |
e 55 Dane are not quite acceptable, chiefly because we have selected coarse grained. Interbedded fresh-water limestone beds—the Contains many large rounded concretions. Each sandstone bed the Hunter Canyon or Mesaverde Formation: U.S. Geological Survey
i e different contacts, and thus the gross lithologic units we recognize Limestone—are dark gray to gray, dense, thin bedded, and locally stands as a cliff or a prominent series of ledges Bulletin 1482-B, 27 p. ‘
i b differ somewhat from the units recognized by Bradley and by Dane. very fossiliferous, with snails and bivalves dominant. In places, some Middle shale unit—Light-gray to dark-gray, thin- to medium- Lawton, T. F., 1983, Late Cretaceous fluvial systems and the age of
Further, we have used stratigraphic terms and boundaries for facies of these limestone beds are irregularly layered and contain many bedded, even-bedded shale and shaly siltstone foreland uplifts in central Utah, in Lowell, J. D., ed., Rocky Mountain
recognized by other authors in adjacent quadrangles. The significant algal nodules. The Flagstaff Limestone, of lacustrine origin, contrasts - Tununk Member—Light- to dark-gray, thin- to medium-bedded, even- Foreland, Basins, and Upliftss Rocky Mountain Association of
differences between the units we recognize and those recognized by with the North Homn, of fluvial origin. Thickness ranges from 60 to bedded shale and shaly siltstone. Locally contains discontinuous Geologists, p. 181-199. |
450 000 £3g000omN Bradley and by Dane are described below. 340 m (200-1,100 ft); thickest in northwest sector and thinnest near ledges of silicified shale. Few sandstone concretions. Forms low Mahoney, S. R, and Kunkel, R. P,, 1963, Geology and oil and gas |
FEET ” We divide the Green River Formation into five stratigraphic units, southern edge of quadrangle. rounded hills. Ranges in thickness from 120 to 200 m (400650 ft) possibilities of east-central Utah: Utah Geological and Mineral Survey
e which are, in descending order: (1) sandstone and limestone facies as In the Sanpete-Sevier Valley sector of central Utah, the Flagstaff - Cedar Mountain Formation (Lower Cretaceous)—Consists of two units, Bulletin 54, p. 353-380.
-~ 250 & used by Bryant (in press), (2) saline facies, (3) upper member, Limestone and the North Horn Formation have been mapped of which only the upper crops out in this quadrangle McGregor, E. E., 1985, Engineering geology of surficial materials in the
F e (4) middle member, and (5) lower member separately. In the Price quadrangle, the two units intertongue and Upper unit—Dominantly massive to thick-bedded mudstone variegated Price 30" X 60' quadrangle, Carbon, Duchesne, Wasatch, and Utah
L o e Sandstone and limestone facies of Bryant (in press)—Consists of cannot be separated readily, consequently we have mapped them as in shades of purple, red, gray, and green; calcareous; few discontinuous Counties, Utah: U.S. Geological Survey Open-File Report 85-356,4 p.
it Jak beds of light-brown to brown, fine-grained sandstone, siltstone, and an undivided unit. sandstone and limestone lenses; surfaces commonly littered with 6 Nethercott, M. A., 1983, Geology of the Deadman Canyon 7.5
&% Lt A shale, and white to light-gray marlstone and limestone that alternate The Tertiary-Cretaceous boundary in the westernmost Book Cliffs rounded limestone nodules, 5-10 cm (2-4 in.) in diameter. Contains quadrangle, Carbon County, Utah: Provo, Utah, Brigham Young
ol :  irregularly. This alternation gives the unit a conspicuous banded is within the sequence of beds described above. W.B. Cashion and many well-rounded polished chert pebbles, possibly gastroliths. University, M.S. thesis, scale 1:24,000.
BRma iB appearance. Unit is a transitional facies that lies between the Uinta TD. Fouch (U.S. Geological Survey, oral commun,, 1981) have Fluviolacustrine origin. Thickness of upper unit ranges from 45 to 75 m Osterwald, F. W., and Maberry, J. O., 1974, Engineering geologic map of
< Formation and saline facies of the Green River Formation. Thickness suggested that a distinctive, well-developed, easily recognizable (150-250 ft) the Woodside quadrangle, Emery and Carbon Counties, Utah: U.S. '
e . ranges from 180 to 260 m (600-850 ft) along its southern exposures. white zone of kaolinite-rich sandstone beds marks the Cretaceous- Geological Survey Miscellaneous Investigations Series Map -798,
o -'j E'-» Unit was probably thickest toward the northwest where top is eroded. Tertiary boundary. The zone, commonly referred to as the bleached scale 1:48,000.
T . In its most northerly exposures, toward the northeast (basinward), the zone, is readily traceable across eastern half of this quadrangle (fig. 3), Peterson, F. P, and Ryder, R. T., 1975, Cretaceous rocks in the Henry
QT 2 unit thins to 100-180 m (300-540 ft). and extends eastward into Colorado. It appears to be the same zone Mountains region, Utah, and their relation to neighboring regions, in
b Unit is cormrelative with the upper part of Dane's (1955) basal as that recognized in the Piceance Creek Basin in Colorado by Canyonlands: Four Corners Geological Society Guidebook, 8th Field
S sandstone facies in eastern sector of quadrangle, his banded facies in Johnson and May (1980), who refer to it as the white-colored Contact—Approximately located or inferred Conference, p. 167-189.
o o '8 e central sector, and the lower part of his limestone and sandstone kaolinitic zone. Peterson, V. E., 1954, The Mounds and Farnham area of the northern San
15SE— G facies in western sector. Dane included these facies in the Uinta The zone extends as far west as Whitmore Canyon (figs. 2 and 3); ———1—— Fault—Dashed where approximately located; dotted where concealed. Rafael Swell, Carbon and Emery Counties, Utah, in Geology of
8 1. § 2 Formation. We differ and, following Ryder and others (1976, fig. 2) we are uncertain whether it extends farther west. From Whitmore Bar and ball rest on downthrown block portions of the high plateaus and adjacent canyon lands, central and
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INTRODUCTION anticline is expressed best in the Book Cliffs where its slow but continued growth during post- The Colton fan-delta, a large, arcuate alluvial mass that was built northerly into Lake as 11 km (7 mi) long in this quadrangle, but extend far to the north in the adjacent Salt Lake Trail area some 6 km (4mi) to the east, but we do not know whether the Mounds structure eastern part of a former giant oil field breached by erosion (Ritzma, 1973); in the process the S ‘2;ﬁ...gﬁﬁf,,mf' Bad Land Cliffs gslra:;luatsd Utah Geological and Mineral Survey Bulletin 54, p. 207-
The U.S. Geological Survey is engaged in a broad program of field studies designed to Cretaceous time arched a widespread bleached zone, the Cretaceous-Tertiary boundary, Uinta, grew slowly but persistently as a result of the intertonguing of alluvial and lacustrine City'1°= 2°(1:250,000) quadrangle (Bryant, in press). All faults are downthrown to the west extends that far east. Awell drilled insec. 17, T. 15 S., R 13 E. tested the northeast end of this western part of the oil field has been destroyed. The host beds for the bitumen are variously iy g e ""}'”"' e "",'.W"""' s Ray, R. -G Kent, B. H,, and Dane, C. H, 1956, Strati b and
present the geologic framework of the United States on easily read topographic maps. The that was once near horizontal (T.D. Fouch, U.S. Geological Survey, oral commun., 1981; see sediments deposited in shallow waters. Subaerial, oxidized sediments of the fan (units of the toward the Wasatch Plateau. In strike, length, and general appearance they are much like the structure; the hole was plugged and abandoned. described as Wasatch and (or) Green River Formations (Holmes and others, 1948; Holmes e e J phmogeology Sried) utlnveste:'l'part of Uinta Basin, D 9':1’ i
maps selected as a base for these data are part of the Army Map Service (AMS) also discussion of the Flagstaff Limestone and North Horn Formation, undivided) (fig. 3). Colton Formation) intertongue, both in outcrop and in the subsurface (Ryder and others, many normal faults that break the rocks along the crest and west flank of the Wasatch Plateau Farnham dome.— The Famham dome lies mostly within the Price 30X 60 (1:100,000) and Page, 1956; Covington, 1963; Campbell and Ritzma, 1979). We include the bituminous j g e e - O:i.llc e::e an
o 0 ; ] This slow but persistent anticlinal growth has also influenced the pattern of distribution of the 1976), with lacustrine beds (units of the Green River) over a large part of the eastern third of (Witkind and others, 1987). Walton (1959) described similar faults that lie just west of the Y g zones both in the upper part of the Colton Formation, and in the lower and middle members e, -S. Geological Survey “ o
series of 1° X 2° quadrangles at a scale of 1:250,000. The Price, Utah, 1:250,000-scale peis . quadrangle and extends about 1.5-3 km (1-2 mi) southward into the Huntington 30" x 60 . Investigations Map OM-171, scale 1:63,360.
quadrangle is one of these maps (fig. 1). For certain areas, however, chiefly those sectors of Cretaceous and Tertiary rocks in the Book Cliffs; these strata thin toward the anticlinal axis the quadrangle. Dickinson and others (1986) showed that much of the material was derived Price 30" x 60’ (1:100,000) quadrangle. (1:100,000) quadrangle. The dome, about 8 km (5 mi) east of Wellington, occupies parts of of the Green River Formation. Individual sandstone bodies tend to be channel-form and ; Ritzma, H. R, 1973 Oﬂ-lrnpre'gna,ted At of Utah: Utah
country involved in S. Geological Su coal e::plnmlm:’ ) program, the and thicken away from it. from Laramide uplifts far to the southeast. The San Rafael anticline shed some sediment as :100, ; 7 h locally are as much as 100 m (330 ft) thick {Campbe!l and Ritzma, 1979). Only those deposits COLORADO|PLATEAUS PROVINCE GRAND . R, , i
g:a will be published o:w nguly developed bm at a scale 0f1:100,000. On mﬁhnﬁ Age of the San Rufasl Sl well and these deposits may have dammed the northwestward-flowing drainage localizing Other faults Eﬂ;::g ‘:l:osuts.&'; Rk; }3} r?:i]:tdu}iﬁﬁs?;drfa;l&nﬂﬁﬁrﬁgﬁfng'::;tltéf,?nb:‘;‘E,:,“ﬂ‘ef,sb’y“ﬂ of sandstone containing 8-10 percent bitumen within Colton strata are considered valuable JUNCTION (Geologllm 4;3]1 and Mineral Survey Map 33, scale 5/8 in.=10 mi
- ge of the San Ra, we, the fan-delta. (Covington, 1963). i P
maps the of the land is shown by metric contours having a 50-m contour Two short faults near Kyune Creek (in the northwest corner of the quadrangle) strike series of northeast-trending high-angle normal faults that are downthrown to the east , B - Russon, M. P., 1984, Geology, depositional environments, and coal
interval. One of these new maps has been used as a base for this geologic map of the Price 2[;1:mevldencfefm th;m time of the develfgpnr:::ta;f H-;;l San Rafael Swell is lacking. Gilluly = As }..alcz [.Iltintg widened and deepened, Iihe amounts of clastic detritus added to the dahirly e e dowmhmwnyuto o8 soutL Those faults srobably st thec:'esult o faeji]ure o] Patitvon [1054%, o ilia basi of valstiic arid subsiirfacs dirta. Iriteroratisd thass fauls o Lowe th%‘ extenél:br; of g;e san;z petmtt;ier;)dt;s l:wt:r:i:hl:'1 euidenltlly reappegrz fartherto gae northeast Qg Helper § """'""9"?'"'mm.m................., ~ resources of the Helper 7.5' quadrangle, Carbon County, Utah:
-100, the northeastern quadrangle of the four quadrangles that (1929, p. 126) inferred that the swell was er the Cretaceous because Cretaceous olton fan-delta _ecreased The deposlthna environment gradqally changeql from one . s angle eastward-directed thrusts, and suggested that the dome reflects and is underlain by a as the Stone n—Peters Point gas fields, and the smaller tar sand deposits in Cottonwood, " i, Provo. Utah. Bri Vot M.S. th scale 1:24.000.
m&& (;,:‘qm?( 2° quadrangle. q 9 strata are involved in the folding and because of the structural similarity between the swell dominated by alluvial materials to one dominated by lacustrine sediments, and, in time, the S’Gwm E{:ce'k?“dﬂ"m beds below Reservation Ridge, and border large southward-directed | i dosis divictet th etk %tgﬁ?et 1961). The Navajo Sandstone is th Jacks, and Nine Mile Canyons. o Spiing Glen o Ryder, R T I';" uc.h,gimT“D “gd E"j“w”'m“yj H 1;?'}';' Early Tert
up ; um ow-angle e -dire rust fau erson, . I'he Navajo San ne e . ! er, . Fol . D, an n, J. H., y i
e Meregor (1989 b dscrbd the eneening ooy of he sl depostsinthe 2 e Watemocket o faher souhwes wher felded Crsceous st are ey ol was nlly overtopped by ke seciment i o oo, and cobon o 5 e il roduct B i oty i o g w8 Cedmeraton i h wisiom Uit B, Gak: Gecleged Socey
Desied gelegc map o v 7 1/2-miute qusdongs oo el o 124000) foling ool ofthe el by e sy Prlecene o e o st s o ettt ] oo, Pt Pl o Nine Ml Conyon cnclnes i heascntmlscior el s hedeps s replydoundl, poel a0 much 75 pret, L acle J ] 5] o B 195 The Wty P col ik, Ui US.
; ; e and others . P sugg swel was arc r-cu ence to indicate the age relations e no! -striking an e quadrangle, in Ts. 11— , an ., are several small anticlinal noses, some change in the : .5 mi). Thin oil-shale are interleaved in the overlying s B S ! :
within ﬂ'fgngeﬂm hasd ﬂlggg’oﬂm WW‘I Imm] iT bel Sﬁbﬁhﬁ fAndeman, 1953 during the early Tertiary. They based this age on the physiographic similarity between the Lake Flagstaff d I..:]Ki s ddle E i T pm— north-striking faults is lacking; possibly both were formed synchronously. The absolute age of of them faulted, that have been drilled successfully for gas. Three fields that trend southeast, which total about 122 m (400 ft), but are not included in the resource estimates. Although the 3 Gmw E:;::{y Bu]Iei't:in B.jl 2 21&.':' ic history of central Utah:
Carrall  Nethercott, SOtk 2 ' monocline developed along the east flank of the swell and a comparable one (the Wasatch fe . agst‘ mk?l?pm '::t" Y “:1'59 ea:'ly Ti h < ocenf dmel_?'n e;:slnm the faults is also uncertain; all cut Green River strata of Eocene age, so all were formed after * each essentially linear, were developed in the early 1960's on various of these anticlines: main oil-impregnated zone is as much as 265 m (860 ft) thick, the oil sand is but 210 m §\ § U5 Geoboaleal Sﬁm P?:f ead?ml Pam ;05_‘;)"" ‘iel'? 161
monocline) formed along the west flank of the Wasatch Plateau that Spieker (1949) has S ahla:fge : Utah Lal:ntai_t mtﬁ":; th ?j; Dnl&iio e pir mb ?5} l:;ftath deposition and consolidation of the Green River Formation. Those in the northeast corner of Stone Cabin, Peters Point, and Nine Mile Canyon. Of the three, the Stone Cabin field, at the (680 ft) thick. Allowing for disparity in specific gravity between bitumen and sand, about 316 e 94“’9"’9’111 gﬂ bem s glor&do l;‘lg-teaus“ L h
dated as Paleocene. Other workers have provisionally placed the development of the swell at mmt;c " ? cenega! ﬂ-? A hema’hwu iake ;; ta ) [unl a ns'dis['a';moae 2 r?glargg the quadrangle cut the lower member of the Uinta Formation, also of Eocene age. The north- west end of the group, is now mostly abandoned. The Peters Point field, near the Green million cubic yards (320 million tons) of bitumen are in this deposit. They found the average ¥ g Great Basin i 2 tral;:l U::'ah, in Guidebook to the geology afn Utal:
°x 9° 0 RANGLE some time between the late Miocene and early Pliocene (Cohenour, 1969, p. 239). As noted o ST fiia: S die ORI W ks L osel an i i striking faults may be related to regional extension of the crust, much as shown in the Basin River, is at the southeast end of the group and is collinear with the trend of grabens that cut bitumen content of oil-impregnated rocks within the deposit to be 5.4 percent. By contrast, SALINA MOAB : n in cen n Gu geo ol
THE PRICE, UTAH, 1 (:250,000) QUAD north of the Uinta Mountains. All three lakes probably are the result of basinal subsidence 5 RICHFIELD o Utah Geological Society Guidebook No. 4, 106 p.
above, in the Book Cliffs Upper Cretaceous strata thin toward the axis of the San Rafael and Range province to the west. If the faults result from bedrock flow or slump, as suggested the east-central sector of the quadrangle. Many wells still produce in this field. The smaller Holmes and Page (1956) estimated the deposit to contain about 1.6 billion cubic yards of 7 2
The geologic data compiled on the Price 30’ x 60’ (1:100,000) quadrangle are part of a (Hansen, 1985). Hunt (1956) suggested that Lake Uinta developed in response to crustal : : e Stanley, K. O., and Collinson, J. W., 1979, Depositional history of
sk louiger sronlonc patients ek apdainsd ot the Prise 1°% 2° d‘ 250,000) quadrangle. anticline; this suggests that the anticline (and thus, the swell) had begun mm:;?o or mioveinants, South and sast of the present dav Uinis Buein: that ftomiptid Soudh by co-author Weiss, they may be quite young, possibly having formed during the Pleistocene. anftélt:ess prcé:ttcl)ctive Ninefhillle Calnyon ﬁ;lg is "OE’%"}E of the Stor(:é :Z:abi;: gﬂgé? %:oducf:ur; sandlstone.lslf H];I;néaﬂ ar]l]t]i Page E ﬁﬁTdatffll; ;ubjﬁcted to ;h:f ?me calc;_.tllaﬁons, th; ;ina.l = 1 —Rugiciial plgslopraphiic lostres of thé Price 1°X 2° (11250.000) quadeangle ; Paleocene-Lower Eocene Flagstaff Limestone and coeval rocks:
e prior to Late Cretaceous time. Presumably the anticline continued to grow s ughout . - is from sandstone units of the Colton and Green River Formations (Clem, . These result totals on million cubic yards million tons itumen. Holmes and Page gure 1.— on a ce 1° % 2° (1:250, qua i KILOME :
Parts of three Sy plwfogmpl:li:' Jrovkices o within a:a: m k;ﬂ :nfdé?ifﬁ;m the Paleocene and Eocene. Possibly it ,.f‘gmmd its uninterrupted growth into the Miocene, th:;fm Johnson (1985) traced the history of the basin, and the effect of climate on the lake yield 10-200 million cubltc: feﬁt Lr?‘clf_jl perdas&iﬁn?n;:rl:ousﬁ' 11?8?1'5 crﬂus gas, probably believed, howevfer. thatllhe i bsitumen it e about 9 percent. and the names of included 30’ x 60’ (1:100,000) quadrangles and adjacent 1° x 2° ? B A s %0 KAOMETERS :tgelrilc_%nz ;\ssuclntion of Petroleum Geologists Bulletin, v. 63,
quadrangle—the Colorad f latea Basin although some geomorphic evidence opposes this view. For example, during the Miocene, a : from sandstone beds in the No orn or the Blackhawk, has also been foundinT. 11 S, In terms of petroleum in the Sunnyside deposit, Covington and Young (1985) 1:250,000) quadrangles. [ 5 10 15 MILES :
thg. 1). Most of the Price 1% 2" (1:250,000) quadssngle, inchiding the certral and eastem g ges g i unrest, some streams on the Colorado Plateaus were Encaael.ske liite sxkeini for spgroiimately 13 vifion geats, and, ot nasiisnim exfenit R 14 E. just north of the Stone Cabin field (Clem, 1985). suggested that nearly 300 million barrels of petroleum are recoverable from a gross reserve ; . ? : ! Thae L L soc Webowm, M. B 1977, Flow Shal sttespitad io ulork
parts, overlies the west margin of the Colorado Plateaus. Within this part of the Colorado displaced laterally as new structural features developed and grew (Hunt, 1956, p. 82). Thus, covered a very large area in what is now northwestern Coioraillo and ec:i:tarl:tml ang SURFACE-WATER RESOURCES oL 75D million bamek: Figure 2.—Physiographic features of the Price 30" X 60’ (1:100,000) quadrangle. MR Lh}Pl't'aI'r s;gg; l;l;ruuleum E‘ingne;’r, V. 4?%&%5?3]&42.
Plateaus are the southern edge of the Uinta Basin (expressed as the southward-facing, the Dolores River appears to have been displaced eastward as the La Sal Mountains grew; in northeastern Utah. Those sediments of the Green River Formation deposited along an Details about the surface-water resources of the Price 30 % 60’ (1:100,000) quadrangle Stratigraphic traps The asphaltic deposits were used for paving material for nearly 60 years, until 2100 | Walton, P. T, , Structure of the West Po ier Summit area,
S sacaents Eeied by S Book e ok OU. the vty of the like fashion the Dirty Devil River appears to have been shifted northeastward off the “’““;':!s'hef"t;:ﬂ"bf i b b el g are contained in a companion publication, U.S. Geological Survey Miscellaneous Chokecherry Canyor and Sowers Canyon fields.—A number of wells have been drilled, production stopped in the late 1940’ (Covington, 1963; Campbell and Ritzma, 1979). Most s oy s L Rchome Cowunfios, il In beblogy of e
Capaisls Swction i by Sis BouS e eidiig Sait Hatne! Sy, . developing Henry Mountains. By contrast, the San Rafael and Muddy Rivers, which cut JEEOR UL Tlots O OB Ciale Do R Beduiie eposiel i Dee e Investigations Series Map 1-1513 (Price, 1984). beginning in the late 1950’s and continuing to the mid-1980’s, along and north of the Bad of the paving material came from the principal quarries high on the face of the Roan Cliffs at it aria A B Innscissiuinh A dc-
northernmost part of the High Plateaus of Utah (the Wasatch Plateau). The westem part of through the San Rafael Swell, have not been displaced laterally but appear to have sk inply abiupt depoaitional chenges In both time and space (Johnson, 1985). The Price Land Clif?s extending from Indian Canyon%o an area e.ssentiaﬁ'y alongg the east edge of this the head of Water Canyon, in the middle of the N 1/2, T. 14 S, R. 14 E fion of Pescleum Geologists Guidebook, 10th: Annual Field
the Price 1°x 2° (1:250,000) includes the east edge of the Basin and Range maintained their original southeasterly course. We interpret this to mean that during the A0 1 U (U0 aws Rt s orpasies e 1 at iy osol ae e of i laks quadrangle. The wells extend through Ts. 6-7 S., Rs. 3-7 W., Uinta Special Meridian (USM), A number of methods, involving flooding the deposits with hot water or steam, have 2 2 5 S pi =
province (the Great Basin). A small wedge of the Middle Rocky Mountains province—the Miocene these streams were let down from an older upland, long since removed, onto a consequently, E:p:ﬁdGm:" leadisphy many htﬁ;a land \:Eeili?ﬁcalchangesin facles, and Ts. 10-11 S, Rs. 13-17 E., Salt Lake Meridian (SLM). Most are on the dip slopes north been tried, some quite recently, in an attempt to extract liquid petroleum from the tar sands. 5 S S 2z Weiss, :z‘_ar ﬁt:h?ﬁg’ Oncolites, pm‘;%gg I.grami:le teBclonics,
southern Wasatch Range—dominates the northwest corner of the sheet. stable and previously formed upwarp—the San Rafael anticline. !eﬂectiE n?. Wof&l five s;le;na onl.f;ic s ;.lds:mz;e to r:’?{?:ei F;:mc:t?on t?\l:we ose oLt ECONOMIC DEPOSITS of the Bad Land Cliffs, but a few lie along the face of the cliffs, north of Nine Mile Canyon. None of the trials has been commercially successful (Ritzma, 1973; Thurber and Welbourn, 2‘ @ E 5= f53 1165-m1120 Association o m Geologists Bulletin,
It seems reasonable to conclude that the swell was formed during the latest Cretaceous m;‘: e sznwwhatugrf?grentﬁcus?ﬁ = :c or:?l?ﬁon 2 The ksurer and aaid e i emb:;s of COAL They are concentrated in the headwaters of Antelope, Chokecherry, and Fivemile Canyons, 1977; Covington and Young, 1985). l'.z E S g . igp‘m Paleogene Nacustitiin: nuid Binyindili: incien: ceriizal Gitol:
S e N s M e the Green River Formation formed under marginal-lacustrine conditions; the upper member Thick coal beds are exposed in the western Book Cliffs and along the east face of the o T e ™ Smaller tar-sand deposits £ s f USA., [abs]: 26th Intenational Geological Congress, Resumes,
THE PRICE, UTAH, 30’ x 60’ (1:100,000) QUADRANGLE the Uinta Basin must similarly have been stable during late Tertiary time. SDIE s DN on TR beiaine coneene the sl e ripean Iy feve T R T e a oiaat: . wer e Allwells begin either in the upper units of the Green River Formation or in the lower part Ritzma (1973) mapped five smaller areas containing tar-sand deposits: (1) Willow oo SECONERRE T
COLORADO PLATEAUS PROVINCE e L RO = pointing wedge of strata dominated by marine sandstone eyt an of the Uinta Formation. All three fields produced either oil or gas from lenticular sandstone Creek, (2) Argyle, (3) Minnie Maud, (4) Nine Mile Canyon, and (5) Cottonwood-Jacks Canyon. A bkt
i ; ienle. oniely wiihi Colorado Platea under marginal-lacustrine conditions. that eventually grade into the Mancos Shale. Coal-bearing shale and siltstone beds, Bediin the Gikon BV Fontis: The Clliothiy okt a former ol produpet: i tios [abs.]: International Association of Sedimentologists, 11th Interna-
et maﬂ tw.u::ﬁlﬂr ll‘mfmegm souﬂ\ﬂnnk'z?ﬂm Uinta Basin, anu; During iate mlddie to carly late Eovene tine; Lake Uinin begom to stulnk; and in time continental in origin, separate these marine sandstone beds. The coal beds have long been aba:dgne:l Or:;nthe sorl.lthem pm:'- of tl'nee Sowers é:y on ﬂe?d lies within this qua&rangle, Willow Creek area.—The Willow Creek area, in T. 7 S, Rs. 8-9 W, is north of ; Stoen. e B ' guees on = entology, Abstracts Volume, p. 129-130.
PIW“G:-f ns two major : like that SEDIMENTOLOGIC HISTORY was gradually displaced westward. As the lake waned, however, sediments from the east or and continue to be of great economic significance in the Price area. i iha flakd. which sodised st shatt S asnzl the mid-1980’s. The Castle Peak Reservation Ridge in the northwest sector of the quadrangle. The deposits are confined to o Eoc Green River Formation = e —— s e e - Witkind, L d., 1979, Reconnaissance geologic map of the Wellington
s asnnes ol inbowconsechisd ST S 0 S avsee - Sing crGaca possibly northeast, now represented by the Uinta Formation, were deposited along the These coal beds have been and are being mined extensively in the Sunnyside area (near gt . the middle member of the Green River Formation. Ritzma (1973) believed that this deposit S| & — | SR SR ol sad e ol T —_— S == - = SEECRERRR quadrangle, Carbon County, Utah: U.S. Geological Survey Miscel-
encircle the north end of the San Rafael Swell (fig. 1). By far the most important, geologically, LATE CRETACEOUS : field, which produces olil, is still active (Clem, 1985). i i A | = Colton Formation la hvestiaadions Sciles -1178, scale 1:24.000
K four-fifths of the margin of the lake. As aresultintertonguing now exists between the sandstone and limestone the south edge of this quadrangle), in the Helper-Hiawatha area (in the west-central sector of has “large” reserves. N< ety i e i IR R =Ll | neous Investigations Map 3, :24,000.
is the south flank of the Uinta Basin, which occupies about four- quadrangle. The stratigraphic pattern and depositional history of the Upper Cretaceous rocks, so facies of the Green River Formation and the terrestrial deposits in the lower part of the Uinta the quadrangle), and in the Huntington—Castle Dale area (directly southwest of this Miscellaneous tests.—Several wells have been drilled on the West Tavaputs Plateau, z |k caaie ol RS St e S R e e e Vst 1988, Geologic map of the Huntington 30" x 60’ quadrangle,
Cities such as Price, Sunnyside, and Wellington are in the lowlands, and all major roads and well exposed along the Book Cliffs, have been the subject of intense study during the past two Formation. quadrangle). The coal beds are thick in all these areas, but they thin eastward and pinch out north of the Roan Cliffs, in the southeast sector of this quadrangle. The wells, which extend Argyle area.—The Argyle area, in T. 7 S, Rs. 6-7 W. and Ts. 10-11 S, Rs. 11-13E, is L R e _ i ) Foenaticn Carbon, Emery, Grand, and Uintah Counties, Utah: U.S. Geological
rail lines follow these interconnected lowlands for access to these cities (fig. 2). decades. Fouch and others (1983) offered the most hensive statement, and west of the Green River. Several coal beds in the Blackhawk Formation of the Spring Canyon through Ts. 12-14 S, Rs. 14-15 E., penetrated the upper member of the Green River along the divide that separates Argyle Canyon on the south from the Left Fork of Indian Paleocene ¢aff Limestone and North Horn Formation, undivided Flagstaff Limestone and North Horn Formation, undivided Survey Miscellaneous Investigations Series Map 1764, scale
interested readers are referred to that article. Early studies completed by F.R. Clark (1928) area (west of Helper) were important sources in the early days of mining, chiefly because of Formation, and were tests to determine if liquid petroleum occurs downdip from the nearby Canyon and Sowers Canyon on the north. The deposits are scattered through the middle, o e 1:100,000.
South flank of the Uinta Basin and his close associate EM. Spieker (1931, 1946, 1949), by Fisher (1936), by Young STRUCTURE ease of access. The area has been abandoned since the 1920’s and 1930’s, and the many old tar sands; only a little heavy oil was found and development ended (Covington and Young, :eweritagfs saline Temﬁelfg ':h; Green River Formation. Ritzma (1973) suggested that this ?__M?,___?_._.fyf——:r—ﬁ?“*’“ O Nt Blmoed o S B e Witkind, L. J, Weiss, M. P, and Brown, T. L, 1987, Geologic map of the



