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NOTE grained, crossbedded sandstone. It commonly forms a ledge above the Carmel Formation. contains thin reddish-brown siltstone beds. At Black Steer Knoll (sec. 1) the bed at Butler Condon, S.M., and Huffman, A.C., Jr., 1988, Revisions in nomenclature of the Middle
The Middle Jurassic San Rafael Group consists of sandstone, siltstone, and shale. In The sandstone is about 85 ft thick at Black Steer Knoll and thins eastward to 30 ft at the Wash is 72 ft thick. The bed merges with the Entrada, in the subsurface, between Black Jurassic Wanakah Formation, northwestern New Mexico and northeastern Arizona:
the study area (see Index map), the San Rafael Group is mostly co’nceale d b’eneath you.nger Tenneco Oil Co. drill hole (sec. 3). The middle sandstone may lap onto the Causeway High Steer Knoll (sec. 1) and the Davis Oil Co. drill hole (sec. 2) and is therefore a tongue of the U.S. Geological Survey Bulletin 1633-A, p. 1-12.
rocks but does crop out along’ Comb Ridge and in the canyon of the Dolores River in the near the Tenneco Qil Co. drill hole (sec. 4) about 8 mi east of Black Steer Knoll. As shown Entrada. The bed at Butler Wash, however, is assigned to the Wanakah Formation partly Craig, L.C., Holmes, C.N., Cadigan, R.A., Freeman, V.L., Mullens, T.E., and Weir, G.W.,
western and eastern parts of the study area respectively. In an infervening area along Mon- on the line of section, the middle sandstone overlaps the underlying Carmel Formation in because it was previously included with the Wanakah along Comb Ridge (O’Sullivan, 1980) 1955, Stratigraphy of the Morrison and related formations, Colorado Plateau region, a
tezuma Creek, the upper part of the San Rafael Groub crops out for about 10 mi; at one the subsurface. At exposures in the Dry Valley—Slick Rock area north and northeast of Mon- and partly because it crops out in such a narrow band that the bed is best combined with the preliminary report: U.S. Geological Survey Bulletin 1009-E, p. 125-168.
locality (sec 1’1) all of the group is exposed ’ ticello, the middle sandstone also overlaps the underlying Dewey Bridge Member of the Wanakah for mapping purposes. Huff, L.C., and Lesure, F.G., 1965, Geology and uranium deposits of Montezuma Canyon
In the study area, two unconformities are associated with the rocks described herein. li:;ltrada Sandstone, which is an equivalent of the Carmel Formation (O’Sullivan, 1996, fig. 'l];he Hﬁrse Mesa l\fembf}z OVMerh?S theleddl:, men?rk;]er I:nd un&erheslvl elthsr the upper o are;,CSan ijula_ln gougty[,) L(J:tah1:9[7JéS.GGe(ljlo.g1cal Sur‘;eii Bléllettm 1190,d102 {3 Gun 10530 10515 10500 10845
The unconformities separate the San Rafael Group from the underlying Lower Jurassic Nav- . member, where present, or the Morrison Formation. e Horse Mesa Member is a gray son, J.C., and Hedlund, D.C., , Geologic map of the Gateway quadrangle, Gunnison
ajo Sandstone and the overlying Upper Jurassic Morrison Formation. The unconformi- The subsurface extent of the Carmel Formation and the middle sandstone of the Entra- and reddish-tan, fine-grained, flat and crossbedded sandstone. At the surface the member County, Colorado: U.S. Geological Survey Geologic Quadrangle Map GQ-1071, scale T T T T
ties—termed J-2 at the base of the San Rafacl and J-5 at the top—.are also recognized da is somewhat uncertain. In the subsurface in the Blanding area, the Carmel is mostly forms a prominent ledge or cliff; in parts of Montezuma Canyon the cliff is broken into sev- 1:24,000. o
. . . e : sandstone as it is at surface exposures. The sandstone in the Carmel and in the middle eral ledges. According to Condon and Huffman (1988, p. 7, 11), the Horse Mesa Member O’Sullivan, R.B., 1980, Stratigraphic sections of Middle Jurassic San Rafael Group from °© Ny '
throughout much of the Western Interior of the United States (Pipiringos and O’Sullivan, e o . . . L ) ] \E !
1978). The J-5 unconformity is the datum used to construct the line of graphic sections and sandstone is difficult to distinguish from the underlying Navajo Sandstone on geophysical was deposited in eolian dune, interdune, and sabkha environments. Throughout the area, Wilson Arch to Bluff in southeastern Utah: U.S. Geological Survey Oil and Gas Investi- Nlag
the reétore d stratigraphic diagram of this report. The locations of the drill holes and meas- logs of drill holes. Future analysis of drill hole logs may alter the extent of the Carmel and the Horse Mesa Member averages about 16 ft in thickness, ranging from 11 ft at both the gations Chart OC-102, 1 sheet.
ured sections are shown in table 1 ' middle sandstone as shown on the line of section. A useful stratigraphic control point is Houston Oil and Minerals Corp. drill hole (sec. 15) and the Mobil Oil Corp. drill hole (sec. 1991, Correlation of Middle Jurassic San Rafael Group and related rocks from Kane l ‘
' found at Montezuma Canyon HL (sec. 11). There, the upper part of the Navajo Sandstone 16) to 25 ft at Montezuma Canyon 94-1 (sec. 8). The Horse Mesa Member has previously Springs, Utah to Uravan, Colorado: U.S. Geological Oil and Gas Investigations Chart gl:ci o
NAVAJO SANDSTONE is exposed and is directly overlain by the red member of the Entrada Sandstone; no Carmel been referred to as “the bed at Black Steer Knoll,” which now is no longer used in Utah and 0OC-134, 1 sheet.
; i - i Formation or middle sandstone is present. Colorado (see O’Sullivan, 1997). 1996, A comparison of the Middle Jurassic San Rafael Group at Church Rock and at 38°00' |— : |
The Navajo Sandstone, of eolian origin, underlies the San Rafael Group throughout the 5
area. Near Blanding, Utah, the Navajo Sandstone is about 455 ft thick at the Tenneco Oil The red member, possibly of marginal marine origin, is present throughout the MORRISON FORMATION Bluff in southeastern Utah, in Huffman, A.C., Jr., Lund, W.R., and Godwin, L.H., eds., 2 Y )
Co. drill hole (sec. 4) and is about 405 ft thick at the White Canyon Mining Co. drill hole Blanding-Dove Creek area and overlies either the middle sandstone of the Entrada or the ) . . o . Geology and resources of the Paradox basin: Utah Geological Association Guidebook <, Y,o | 2
(sec. 14) in Montezuma Canyon. The Navajo is beveled eastward by the J-2 unconformity at Navajo Sandstone. It consists mostly of reddish-brown siltstone and silty sandstone, parts of The Morrison Formation, of continental origin, unconformably overlies the Wanakah 25, 1996, p. 191-196. /L/%,/ I B
the base of the San Rafael Group and is 141 ft thick at exposures near Dove Creek, Colo. which tend to form hoodoos, stone babies, or goblins. The thickness of the red member Formation. ’The Morrison Formation .is 700-800 ft thick (Craig and others, 1955, fig. 30) 1997, Correlation of the Middle Jurassic San Rafael Group from Bluff, Utah, to Cor- T
(Shawe and others, 1968, fig. 17). averages about 40 ft and ranges from 60 ft at the Tenneco Oil Co. drill hole (sec. 3) to 16 ft in the Blan.dmg‘—D(.)ve Creek area and is made up of several rr.lembers; only the lov\./er paltt of tez, Colorado: U.S. Geological Survey Geologic Investigations Series [-2616, 1 sheet. i
at Pacific Natural Gas Co. drill hole (sec. 18). the formation Is discussed here.. Further details of the Morrison Formation and its various Pipiringos, G.N., and O’Sullivan, R.B., 1978, Principal unconformities in Triassic and Juras- |
SAN RAFAEL GROUP The salmon sandstone, possibly of dune and interdune origin, is at the top of the Entra- members are in reports by Craig and others (1955), Huff and Lesure (1965), and Shawe sic rocks, Western Interior United States—A preliminary survey: U.S. Geological Sur-
The San Rafael Group consists of, in ascending order, the Carmel Formation, Entrada da Sandstone at Black Steer Knoll. The salmon sandstone merges with the Slick Rock and others (1968). ' . . vey Professional Paper 1035-A, p. A1-A29. Monticello [} @ i 220
Sandstone, and Wanakah Formation; several subdivisions are recognized within the Entrada Member in the subsurface between Black Steer Knoll (sec. 1) and the Davis Qil Co. drill hole ' In part of the Blanding-Dove Creek area, the basal member of the Morrison Formation Shawe, D.R., Simmons, G.C., and Archbold, N.L., 1968, Stratigraphy of Slick Rock district | 21
and Wanakah. At Black Steer Knoll, Utah (sec. 1), the Entrada Sandstone is made up of (as- (sec. 2). The salmon sandstone is a reddish-tan, fine-grained sandstone that is crossbedded 1S th? Bluff Sandstone Membgr in Utah and the equivalent Junction Cre?k Sfandstone Mem- and vicinity, San Miguel and Dolores Counties, Colorado: U.S. Geological Survey Pro- O
cending) middle sandstone, red member, and salmon sandstone. The middle sandstone was and flatbedded. At Black Steer Knoll the salmon sandstone is about 55 ft thick. ber in Colorado. The Junction Creek, pre.v1ously ranked as a formation n Colorado.by fessional Paper 576-A, 108 p. Q 18 O 19
first recognized by Witkind (1964, p. 19) in the Abajo Mountains area about 10 mi north of The Slick Rock Member overlies the red member throughout most of the area. The Ol?on find Hedlund (1973), was recently designated as a r.nember of the Morrlson Formation Witkind, 1.J., 1964, Geology of the Abajo Mountains area, San Juan County, Utah: U.S. ' O —_——— ]
Black Steer Knoll. The name “middle sandstone” as used by Witkind (1964) is retained, but Slick Rock Member is mainly a fine-grained to very fine grained sandstone, but it contains © SQlllvan, 1997). In ot.her part§ of the study area the Tidwell Membgr is at the base of the Geological Survey Professional Paper 453, 110 p. 20 __—T Northern limit of
the sandstone is at the base of the Entrada Sandstone near Black Steer Knoll. East of Black disseminated sparse, well-rounded grains of clear quartz. The coarse grains in the Slick Morrison and al§o over11e§ and mt'erfmgers with the Bluff and L.Iur.]ctlon Creek Sandstone — —_ . JL:antion &reel:J
Steer Knoll, within the study area, the Entrada Sandstone consists of the Slick Rock Member Rock Member, which are informally termed “Entrada berries” contrast markedly with the Members. The line of sectlon'of this report crosses the northern limit of the Bluff Sandstone o1 ocati T hol . 37°45' |- Mancos Jim 11 o ffNé"ﬂ:jem ”mlcl of . g Dove andstone Member
and the underlying red member; the latter is the only subdivision of the Entrada recognized fine-grained matrix. The Slick Rock Member was deposited in a sequence of alternating Sandstone Member and Junction Creek Sandstone Member at several places. Table 1. Number, name and location of drill holes and measured sections Butte utt Sandstone Member | 47 Creek z
s o focoring) lowy b bod ot Buter Wk e ooy Horer i v innmreted as imerdone depest oee Shwt and oo, 1968, p. A41-A45). The B SANDSTONE MENBER AT SR TION CHEER SATDSTONE HEMERE th ekl Brcshy Basn Woeh (19571, Secie 62.500: Monteells (1957 scle L62.500: Momment 2 E | b
noll, consists O (ascending) lower member, bed at butler wash, middle memoer, rlorse > » P = . : : : : the field: Brushy Basin Wasl| , scale 1:62, ; Monticello , scale 1:62, ; Monument Black Steer [=
Mesa Member, and upper member. In most of the area, the lower member and the bed at Slick Rock Member averages about 135 ft in thickness, ranging from 67 ft at the Read and n dj;hi Blufff anl(ii iunrcitlg)rln C;ﬁekB?af?dsstigetl\/ll‘lemﬁeﬁs frthte iltv[(imSOF F(iirtmatlon tahre tthICk Canyon (1957), scale 1:62,500; Secret Canyon (1964), scale 1:24,000] Knoll Q >
Butler Wash are not recognized. In the Dove Creek area (secs. 19-22), the middle member Stevens drill hole (sec. 22) to 170 ft at the Tenneco Oil Co. drill hole (sec. 5). sandstones of eolian orign. 1he Blull sandstone iember at fis fype ‘ocalty hear the town X 3 O '
of the Wanakah is successively underlain by the siltstone member and the bed at Mesa of Bluff, Utah, is about 230 ft thick. It thins northward along Comb Ridge to 160 ft at Section Name Location 1 I Cahone &
. WANAKAH FORMATION Black Mesa Butte 17 mi north of Bluff. The Bluff Sandstone Member wedges out into the No.
Creek. The middle member and the Horse Mesa Member are present throughout the area. ) ) . B Tidwell Member about 2 mi south of Black Steer Knoll (O’Sulli 1980). In Colorado, th Salter
The upper member is present in the eastern and western parts but is absent in an area The Wanakah Formation, probably of marginal marine origin, makes up the upper part \cwel Wietnber aboutt £ mi Souttl of black wteer fiof whivan, - folorado, the 1 Black Steer Knoll SW1/4 NW1/4 and NW1/4 SW1/4 and ! « Canyon
extending from Montezuma Canyon (sec. 11) to Dove Creek (sec. 18). of the San Rafael Group. The formation, comprising seven subdivisions, overlies or laterally Junction Creek Sandstone Member is over 400 ft thick at a locality near Salter Canyon. NW1/4 SE1/4 and SE1/4 NE1/4 sec. 7; '
The Wanakah Formation and Entrada Sandstone. in part interfinger laterally, The low- rep]aces the upper part of the Entrada Sandstone. Throughout the area the Wanakah aver- FrO.rn Salter Canyon, the JUI’.lCtion Creek in.tel’fingel’s with the Tidwell and thins northward to SW1/4 and SE1/4 NW1/4 sec. 8; and (o) Q Pl\e/?es:/nt
er member and the bed at Butler Wash of the Wanal;ah grad’e into the Slick Rock Member ages about 80 ft in thickness, ranging from 53 ft at both Montezuma Canyon 95-3 (sec. 13) a pinchout on the Dolores River about 7 mi east of Dove Creek. . NW1/4 NE1/4 sec. 18, T. 36 S., R. 21 E. T %
. . . . and Mobil Oil Corp. drill hole (sec. 16) to 184 ft at Black Steer Knoll (sec. 1). The Bluff Sandstone Member, along the line of section, crops out in Montezuma Can- 2 Davis Oil Co. sec.32,T.35S., R. 22 E. Black Mesa <!
of the Entrada Sandstone, in the subsurface, east of Black Steer Knoll. The interrelationship -t ¢ ] ) on. It consists of reddish-tan and arav. fine-arained to verv fine arained. flatbedded sand- Johnson Creek State 2. " « Butte 519
just described is duplicated in exposures at Mancos Jim Butte (O’Sullivan, 1980), about 4 mi Four subdivisions of the Wanakah Formation are red-bed units: the lower, middle, yon. . sh-ian and gray, tine-grained to very ine grained, fatbedded sa 3 Tenneco Oil Co. sec.8,T.36S., R. 22E. = S Yellow: o
north of Black Steer Knoll. upper, and siltstone members. The four units are mostly red siltstone and thin red and gray stone containing sparse to abundant coarse grains. The Bluff forms a cliff broken into ledg- Tenneco Blanding 8-16. = ! o Jacket ‘
An ancient, structurally high positive area covered part of southeastern Utah and affect- sandstone and minor thin red clay beds; all four members tend to form slopes. The lower es separated by thin layers of reddish-brown siltstone. Along Montezuma Canyon, the Bluff 4 Tenneco Oil Co. sec. 15, T. 36 S., R. 22 E. 37°30"  — O Lewis -
ed deposition O’f the lower part Of the San Rafae] Group_ II‘] the Abajo Mountains area member is 36 ft thlck at Black Steer Knoll (SeC. 1) In the Subsurface’ the lower member repr.esents depos.ition on the dlsta.l margin Of a dune fleld WhiCh lay tO th? South. The mem- Tenneco .Blanding 15-7.
about 5 mi west of Monticello, Utah, Witkind (1964, p. 83) found “***that, shortly after thé merges into the Slick Rock Member of the Entrada west of the Davis Oil Co. drill hole (sec. ber is 0-18 ft thick at exposures in Montezuma Canyon. The Bluff is thickest, 36 ft, at the 5 Ter:r]tleco Oil 201. o sec. 8, T.36S.,R. 23 E. o !
’ ’ > B ’ ) . i i i Skyline Qil Co. drill hole (sec. 6). ullpup unit 1-c. =
Carmel sea advanced across the mapped areas, an ancestral highland began to rise near the 2) ar.ud efast OfZEI?Ck Stfeern.?ll.NThe Fq(l?dlecmegﬂ?]]erh a]verages 1a§)out i’g fft n t}l]'ucléness., 4 The Junction Creek (San dszone Member is present along the line of section at only one 6 Skyline Oil Co. sec. 22, T.36S.,R. 23 E. 3
locality now occupied by the Causeway. Thus, the absence from this general locality of stra- ranging from z /- t at the Pacific Natural Gas Co. dri nole (sec. 18) to t at the Conti- localitv in the stud It is 16 ft thick in the Conti 1 Oil Co. drill hol 17 Mustang unit 22-43. | v Arriola
ta *** deposited during this phase of the advance of the Carmel sea, implies that the rapid nental Oil Co. drill hole (sec. 17). The upper member is absent at the top of the Wanakah ocally Il the stucy ared. T 1S ick in the Continental Oil Co. drill ho e.(sec. ) 7 MCOR Resources sec.29,T.36S., R. 24 E. I
elevation of the ancestral highland restricted the waters of the Carmel sea.” The ancient Formation from Montezuma Canyon HL (sec. 11) to the Pacific Natural Gas Co. drill hole Most of the line of section in Colorado lies north of the pinchout of the Junction Creek Devil Canyon 1-29.
highland is termed the “Causeway High” (O’Sullivan, 1996, p. 191) from its surface expres- (sec. 18). Where present, the upper member averages about 10 ft in thickness and is as Sandstone Member of the Morrison Formation. 8 Montezuma Canyon NE1/4 SE1/4 sec. 23, T. 36 S., R. 24 E.
’ " - - - 94-1. !
sion near the Causeway, a topographic feature in the Abajo Mountains. The positive feature much as 26 ft thick at Black Steer Knoll (sec. 1). The siltstone member is present from the TIDWELL MEMBER ' Cort
is narrow on the outcrgp butI?:o%erIs3 a broad area in the stllbsurface beneath t}?e incised plain Skyline Oil Co. drill hole (sec. 6) eastward to the Dolores River. The siltstone member aver- The color. lithol d thick f the Tidwell Memb ied. Th b ° Mgg_tf zurma Canyon SE1/4 SW1/4 NEV/4 sec. 11, T. 36 5., R. 24 E. e S
: : i : ages about 17 ft in thickness, ranging from 5 ft at Montezuma Canyon HL (sec. 11) to 40 ft Ihe color, lithology, and thickness of the lidwell Member are varied. e member .
that stretches eastward from the Abajo Mountains. The Causeway High in the Blanding ; consists primarily of red or gray slope-forming siltstone. Gray ledge-forming sandstones, in 10 Pan American Petroleum sec. 33, T.35S.,R. 24 E. | )
area is defined by the landward limits of the Carmel Formation and middle sandstone of the at the Read and Stevens drill hole (sec. 22). which bedding is flat or not apparent, crop out at many localities. Thin beds of red clay con- Montezuma Canyon 1. I Sleeping Ute
Entrada Sandst A thin sandstone, termed “bed V” forms the top of the siltstone member. Bed V is a . 3 . ’ . ) ) 11 Montezuma Canyon HL NE1/4 NW1/4 sec. 11, T. 35 S. R. 24 E. Section Bluff Montezuma Mountain
Nirada sandstone. . - . - - . stitute a minor lithology throughout the member. The thickness of the Tidwell Member var- ’ O Creek @
fine-grained to very fine grained, hard, resistant, flatbedded sandstone. The bed is mostly ) . ) . g - from Huff and Lesure (1965, p. 83-85).
CARMEL FORMATION gray but is reddish tan and mottled or streaked gray at some localities. At exposures in ies because of interfingering with the overlying Salt Wash Member and, where present, the 12 Sinclair Oil and Gas Co. sec.4,T.35S., R. 24 E. JUAN :
. . . ) underlying Junction Creek and Bluff Sandstone Members. The Tidwell Member averages Federal-Friedman 1 37°15'  — AN &, I
The Carmel Formation near Blanding is at the base of the San Rafael Group. Near Montezuma Canyon, bed V ranges from 4.1 ft thick at Montezuma Canyon HL (sec. 11) to bout 45 ft in thick ing f 19 §t at Mont C HL (sec. 11) to about 90 13 M e . NW1/4 SE1/4 NE1/4 34 T.34S. R.24E ez
Black Steer Knoll, the Carmel is probably a fluvial water-laid deposit consisting of yellowish- 6.3 ft at Montezuma Canyon 94-1 (sec. 8). Near the Dolores River, bed V is thinner and is ?t OtuBl " Sltn l}i n?ls (s, ran1g)mg rom at Montezuma Lanyon HiL. (sec. © abou gg_tg,zuma anyon sec. 34, 1. 9% 5, R. 24 . I I I
gray, fine- to medium-grained, flatbedded sandstone containing three beds of greenish-gray 0.8 ft thick at Dolores River C (sec. 21) and 1.2 ft thick at Dove Creek (sec. 20). At the sur- at black Steer triotisec. 1. . « . ! e ini
’ A conspicuous marker bed, named for convenience “bed A,” is at the base of the Tid- 14 White Canyon Mining Co. sec. 23, T.34S., R. 24 E. 0 5 10 15 20 25 MILES
shale ranging in thickness from 0.5 to 1.5 ft. Traced southward toward Bluff, the Carmel face bed V forms a prominent ledge and commonly overhangs underlying parts of the silt- Il Member. where it rests on the Wanakah F " Bed A Ui fine- Frost 1. Ll l l | |
grades laterally into red siltstone and shale interbedded with thin gray sandstone, of marginal stone member. In the subsurface, bed V tends to make a conspicuous spike, particularly on wel ; i ib’ dwd ede dei S Onth te atn§ a ormat on. be commonty 1S atgir ay,l'tllne 15 Houston Oil and Minerals Corp. sec.7,T.34S., R. 25 E. I T T T T
marine origin, that is widespread in southeast Utah and adjacent areas. The vellowish-gray the gamma-ray curve of the geophysical log. Bed V and the underlying parts of the siltstone grained, fatbedded sandstone that contains coarse 1o very coarse grains at most locaties. Waldemear 43-7. 0 10 2 30 40 KILOMETERS
; ) . ) . . b - he Slick K bor of th d f the Skuline Oil Co. drill Green clay galls, as much as 1/2 in. across, are present at Dolores River C (sec. 21). The 16 Mobil Oil Corp. sec. 13, T. 34 S., R. 25 E.
sandstone in the Carmel in the Blanding area is a local facies, which probably was eroded member merge into the Slick Rock Member of the Entrada west of the Skyline Oil Co. dri thick : bout 1 ft at Mont Creck 95-3 ( 13) to 6.5 ft at Black St Utah A
tion is 115 ft thick at Black Steer Knoll (sec. 1) and thins to 17 ft at the Tenneco Oil Co. logs of drill holes or at the outcrop along Comb Ridge. Wanakah Formation S sharp and bed A generaly overhangs the underiying Baumgartner-Sane 1. A T ' 2
drill hole (sec. 3) on the Causeway High. The Carmel is not now recognized to the east in The bed at Mesa Creek is at the base of the Wanakah Formation near the Dolores : 18 Pacific Natural Gas Co. sec. 10, T.41N., R. 19 W. O Drill hole
the Tenneco Oil Co. drill hole (sec. 4). River. The bed consists of reddish-tan and gray, fine-to-medium-grained sandstone in beds SALT WASH MEMBER F.A. Sitton 1. A Measured section
ENTRADA SANDSTONE 0.5-5 ft thick. Beds of reddish-brown siltstone or clay separate many of the sandstone The Salt Wash Member overlies and interfingers with the Tidwell Member throughout 19 Continental Oil Co. sec. 17, T.41N., R. 18 W.
ledges. The thickness of the bed at Mesa Creek averages about 19 ft in the study area. The the Blanding—Dove Creek area. The Salt Wash consists of a sequence of thick, light-colored Big Canyon 1. P an
The Entrada Sandstone conformably overlies the Carmel Formation in the western part bed merges with the Entrada Sandstone in the subsurface between the Pacific Natural Gas dstone ledaes interbedded with red and ot d shale. The Salt Wash. of fl 20 Dove Creek From lat 37°47°47” N., long 108°50°06" W. to INDEX MAP SHOWING LOCATIONS OF DRILL HOLES AND MEASURED SECTIONS
of the area and uncomformably overlies the Navajo Sandstone in the eastern part of the Co. drill hol 18) and the Continental Qil Co. drill hol 19) and is, in effect S e o ooy oo Wit TEE and gray stistone efic shate. -~ e St rash, o lat 37°47°50" N., long 108°50"15" W.
Th h h he Entrad 177 ft in thick b s in thick 0. drill hole (sec. 18) an the Continental Oil Co. drill hole (sec. 19) an Is, In effect, a viatile origin, is 370 ft thick in upper Montezuma Canyon (Huff and Lesure, 1965, p. 87). 21 Dolores River C From lat 37°50'56" N., long 108°48'40"W. to
area. Throughout the area the Entrada averages I in thickness but varies in thickness tongue of the Entrada. It is, however, assigned to the Wanakah Formation because of lat 37°50'58" N., long 108°48'44" W.
because of pronounced stratigraphic changes from place to place. The thickness of thg previous mapping usage (see O’Sullivan, 1991). REFERENCES CITED 22 Read and Stevens sec. 34, T.42N., R. 18 W.
Er.ltrada ranges from 90 ft at the Read and Stevens drill hole (sec. 22) to 260 ft at the Davis The bed at Butler Wash is present at Black Steer Knoll and is exposed for many miles NCES C Shenandoah-Pinto 1-X. ISBN 0-b07-91156-5
Oil Co. d“ll. hole (sec. 2). . o . along Comb Ridge. The bed at Butler Wash is a gray and brown, fine-grained to very fine Condon, S.M., 1989, Stratigraphic sections of the Middle Jurassic Wanakah Formation,
The middle sandstone, probably of dune and interdune origin, is the basal unit of the grained sandstone. Bedding is usually flat but crossbeds are present at many places. Cow Springs Sandstone, and adjacent rocks from Bluff, Utah, to Lupton, Arizona: Editing and digital cartography by Alessandro J. Donatich
. . . ' g g graphy by
Entrada at Black Steer Knoll (sec. 1). The middle sandstone consists of yellowish-gray, fine- Crossbeds in the bed at Butler Wash are of eolian origin (Condon, 1989). Locally, the unit U.S. Geological Survey Oil and Gas Investigations Chart OC-131, 1 sheet. Manuscript approved for publication September 30, 1998 9l7806071911565
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