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MISCELLANEOUS FIELD STUDIES
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‘ — | Claystone, clay shale, or mudstone p— Carbonaceous or woody materrial
Oil shale--R~1 through R-6: © Concretions;
i \ rich oil-shale units; L-1 through L-6: (D) L-calcareous or dolomitic
> I:Jf lean oil-shale units
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,9 I T : T L T Limestone LZ7 Thin beds of dolomite
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INTERNAL CHARACTERISTICS
\\\\\\ Crossbeds, from 1 to 3 ft high % Plant remains
SIIS S Crossbeds, less than | ft high ~ Bivalves
—————  Parallel horizontal laminae A Root casts
Indistinct laminae q%s Fossil bones
Py Irregular laminae (@ Fly larvae
(7P Contorted laminae LLH laterally linked
hemispheroids
(stromatolites)
i Feature near top of bed
Laterally linked
LLH/LLH hemispheroi
® Ostracodes that interna ?{ have small-
scale laterally linked
hemispheroids
éb Gastropods
Eﬁ“ Burrows nondescriptive
& Oncolites
———— Nonspecific ripples p’, \, Veinlets
—~-—~——— Symmetrical ripples
== Climbing ripples
LIST OF SYMBOLS USED FOR ROCK
NOMENCLATURE ON MEASURED SECTION
R-1 through R-6 Rich oil-shale units
L-1 thrbugh L-6 Lean oil-shale units
Table 1. Drill-hole data, Philadelphia Creek quadrangle, Colorado
\ 4417000m.N_
Tg p_j [All drill holes are oil and gas exploration wells except No. 3, which is an oil-shale test]
, , N \ No. Total depth,
% & i ) ; \ ; 4 °3~ ~ A d‘-i on map Sec. Company and name in feet
. : 16 fili] = - ‘Z? £ ‘.‘
39‘352(30'; L e “\7. ,- [ // L l 1/7 S L ® 1rl"”i‘4l($:;FZF>ﬂ\i‘)fDC | = _39052,30” T- 1 S' R- 100 W'
108°45 693 |11 090 000 FEET (WHITE COYOTE DRAW) 108°37'30" 2
108 N 1,2531, L i 1 19 Stauffer Chemical Co., Big Ridge #1 8,500
Base from U.S. Geological Survey, 1964 s el Geology mapped by Ronald C. Johnson in % : e e g g g o
& 1984-85 and 1987, assisted by Thomas E. Finn Y 3 21 Phillips Petroleum Co., Ertl P-1 2,000
© in 1984 and by David K. Johnson in 1987. % T.1S_ R. 101 W.
5 0 e o Manuscript approved for publication November 5, 1992 1 4 10 Chevron, Douglas Pass #1 (33-10) 8,967
\/\@ Polyconic projection. 1927 North American datum L 157 i = T W— ] Q(/'o 5 17 Chandler ASSOC., #16-17-1-1 3’291
10,000-foot ér;<j based on Colorado coordinate system, Q{:i s i e CO{"\IATT%LI\::RRI %Eiﬁvgéﬂ 4LOEVEEU - ‘ < 6 25 Robert GUtl’O, Fed. 25-1 3,780
o e 2 : S eetofe 7 26 Donald Slawson, #26-1 3,700
‘. 8 28 Quintana Pet. Corp., Four Mile 1-18 7,958
| ] \ 9 32 Chandler Assoc. #9-32 2,900
UTM GRID AND 1964 MAGNETIC NORTH (E/:D—P;@LE~F;'N 10 33 Northwest Exploration, Philadelphia Ck. #4 2,770
PECIGRANON ATREENTHRDE SHER] ‘ HAE 11 33 Chandler Assoc., N. Douglas Ck. #3-33-1-1 2,710
) well no. 3 12 33 Northwest Expi., Philadelphia Ck. #39 2,994
Bendin B‘Z ”f.'”n S 13 33 Chandler Assoc., N. Douglas Ck., #13-33-1-1 2,657
Feet A section SERLIO Tgp i Feet 14 35 Utex Exploration, S.P. #1 6,204
Wellimo:t West Eori o 15 35 Donald Slawson, Coal Creek Fed. #35-1 3,621
8000+ Tgc |/ Tag Sonifig Crekk - 800C 16 36 Northwest Expl., Philadelphia Ck., #36 3,959
ol | Qal 17 36 Northwest Expl., Philadelphia Ck., #37 3,932
- o P Tgg A= _ 28 ——Tqq T.2 5, R _100 W.
7000 - : Vandamore i e 7000 18 7 Twin Arrow Inc., Shenandoah #5-7 3,892
. \ DI;C]W Qal Tomll Cepil | 19 18 Twin Arrow Inc., Shenandoah #6-18 3,942
State Bridge 2,000 ft T.2S.,R. 101 W.
Draw - 6000 2 e = -
6000V 2 K KiErs Ky 20 1 Northwest Expl., Philadelphia Ck. #35 3,650
Qal 21 1 Northwest Expl., Philadelphia Ck. #34 4,175
il 22 1 Northwest Expl., Philadelphia Ck. #32 3,549
5000 - - 5000 23 1 Northwest Expl., Philadelphia Ck. #33 3,774
Kmbt W\ 24 2 Northwest Expl., Philadelphia Ck. #7 3,025
e | 25 2 Northwest Expl., Philadelphia Ck. #38 3,387
4000+ - w [ 27 2 Noriwest Expl Pradelpi Ci. %30 6313
Kin \ 7 27 2 Northwest Expl., Philadelphia Ck. #30 6,313
‘ = e “ gg 2 Northwest Expl., Philadelphia Ck. #31 3,751
i 3 Northwest Expl., Philadelphia Ck. #19 3,379
3000+ Kmb T \Kc’\\ 2Ren 30 3 Northwest Expl.. Philadelphia Ck. #9 3297
o Km 31 3 Northwest Pipeline Corp., Philadelphia Ck. #1 1,570
Kmb
| 5 32 3 Northwest Expl., Philadelphia Ck. #3 2,995
— . 2 - 2000 33 a Northwest Expl., Philadelphia Ck. #8 2,693
| TN\ 34 4 Chandler Assoc., N. Douglas Creek #3-4-2-1 2,556
| K 35 4 Chandler Assoc., N. Douglas Creek #14-4-2-1 2,680
1000 - \ F 1000 36 4 Northwest Expl., Philadelphia Ck. #2 2,647
i 37 9 Donald Slawson, Federal 9-3 2,753
Kfm ] Km 38 9 Donald Slawson, Federal 9-1 2,850
_— v L sea level 39 9 Donald Slawson, Federal 9-4 2,815
Total Depth Kfm 40 9 Donald Slawson, Federal 9-2 2,757
6,204 ft 41 10 d. and D. Assoc., Federal 10-2 3,000
A 1 Kfm e 3% 10 J. and D. Assoc., Federal 10-1 3,350
- i ) 10 dJ. and D. Assoc., Federal 10-4 2,900
Dakota Sandstone and older units Totsa}o_ gggtth 44 10 J. and D. Assoc., Federal 10-3 3,500
' 45 11 Northwest Expl., Philadelphia Ck. #11 3,250
- 2000 Total Depth - -2000 46 11 Northwest Expl., Philadelphia Ck. #10 3,100
7,958 ft 47 11 Northwest Expl., Philadelphia Ck. #17 3,470
48 11 Northwest Expl., Philadelphia Ck. #16 3,530
-3000 -3000 49 12 Northwest Expl., Philadelphia Ck. #13 3,575
50 12 Northwest Expl., Philadelphia Ck. #12X 3,504
51 12 Northwest Expl., Philadelphia Ck. #15 3,737
52 12 Northwest Expl., Philadelphia Ck. #14 3,824
53 13 Northwest Expl., Philadelphia Ck. #6 3,738
54 13 Northwest Expl., Philadelphia Ck. #24 3,524
55 14 Northwest Expl., Philadelphia Ck. #23 3,710
56 14 Northwest Expl., Philadelphia Ck. #22 3,112
= Ostracodal limestone ledge—Resistent ledge of BLEMS WITH THE CONTACT BETWEEN THE 57 15 Northwest Expl., Philadelphia Ck. #21 2,964
CORRELATION OF MAP UNITS =9 . PRO » Pl I -
B it ient to e B i o Cliancellor MESAVERDE AND WASATCH FORMATIONS 5 16 Nonhwest xpl, Phiadelohia Gl 95 2,640
Qal 444 Al olocene | QUATERNARY it el ). Topis from _90 f Khelow bop 2l The upper 350-600 ft of the Mesaverde Formation in the Philadelphia
Qs 4,Qc A Cow Ridge Member. About 25-50 ft thick. Pre -
T - Tw Wasatch Formation (Eocene and Paleocene)—Mostly Creek quadyangle is distinctly d_lfferent from th.e unde:rlying part _of the
nconformity : ) Mesaverde in that it contains light-gray to white, uniformly lenticular
] variegated maroon, olive-gray, and gray mudstone, fine :
= grained sandstone, siltstone, and minor limestone. About sandstone units that vary from a few feet to more than 100 ft thick and some
2 40-170 ft thick; thickens to the oast. maroon- and olive-gray-banded shale. Thin, fairly persistent sandstone units
Tad 2 - containing abundant plant remains and some pelecypods are also found in this
o He Mesa;f;;l esalr:lg;:::gog;a(y glla);:ha(l:;eat:ges?llg)cla;rjgl]"nealgra;?:jd interval. Late Cretaceous pollen was collected about 170 ft below the top of
Tu Sl ohocecs shiole Tnteibadded vilih coal. San dsté s T this interval (U.S. Geological survey sample locality no. 6785, sec. 31, T. 1 S,,
1 oo cross bedied and ripole Lminated g ool R. 100 W.). For a list of palynomorphs identified, see Johnson and others
Tap L B displays large-scale lateral gscretion typical of mean deris:l (1988). Because these sandstone units are lenticular, in some places the
T " Tep | pEene TERTIARY slroar dobosits. Coal inlv in a 200-400 ft g contact is shale on shale and difficult to locate. Mesaverde shale near the
f ek zon epgbt)z't 8008- logg%rsﬂ";%‘ov% llr)‘a:e pr l;desaver de contact tends to be more carbonaceous than is shale in the overlying Wasatch
Tag . . . Formation.
Forr;nahqn f,x;zotse%near l?:ogr%laij (é';elk' 'l‘hls_lg}?ne is in This unit is probably equivalent to the Ohio Creek Member of the
Tgc, | ga Eqé‘;"“de" 2 Mama— a; L zone. The Trout Mesaverde Formation as defined by Johnson and May (1980) father south in , , . ; £00" s
) Free 5 o St“’:ig e dr of the ]Mesaverde or lles the basin. The contact between the Upper Cretaceous Mesaverde Formation 109°00 45 30 15 108200 l07%8°
Tge < Eocene and of:)cm aotnt’aaase ofespreaeo-rli‘l:'rr%:lg marint(le] sand:tortxe, e and the overlying Paleocene and Eocene Wasatch Formation has been _ IS I [ | e T S R FAT @osis
Tw Paleocene ' ik Ca'm“ l: K Zone Huoughious described as an unconformity throughout most, if not all, of the Piceance basin OF 6Q-1131 RIO BLANCO CO
Unconformity 1 @ lce?nt;:e. as;nrrll. t rofu% ou: gcr)rtl;ersn agdt eastemn (Johnson and May 1978, 1980). Sandstone units in the Ohio Creek Member GQ-835 029 MF-1179 /_/ﬂ/'—\r MF-836 [MF-837
1 - Iz\x:['easbo 'asz,. 5 oy B o . of the Mesaverde Formation are kaolinitic and typically appear white in outcrop. - SR iie %
Kmv e"l‘ £ liN‘ﬁ' e ?s,ﬁofz’ CE bemwigen 5 s thormatnon an This kaolinization was interpreted by Johnson and May as the result of deep o ’{
- la/er yi"% il 'glms t% s S ,'I'.;] %se areas ﬂﬁe weathering during the time interval represented by the unconformity. The &
Kmbt esaverde is elevated to group status. The Trout Cree interval from the top of the Rollins and Trout Creek Sandstone Members to 60703 | 5] . y & |y
Sandstone Member grades into nonmarine rocks about 8 : . . : ; : Rojgely  IMF-1690/GQ-1578|6Q-1613 MF-651 M
}east of Philadeluhila Creek quadrangle: (Johnsen and the top of the Mesaverde Formation or equivalent s.trahgraphnc horizon thins . (MF-736 _,_y
Ke glthers 1987) hoxgever o gecausegof g from about 4,600 ft near the east margin of the basin to only about 2,000 ft N ) .
) ’ , oA ) . along the Douglas Creek arch, a few miles west of the Philadelphia Creek MF-754
Km »Upper Cretaceous > CRETACEOUS szsatvgrgzg %";ggof" t.}v;/_as not S‘,‘Ibd‘“ded' Formation is quadrangle, and much of this thinning was thought to have been the result of
q :j‘ = "9, t thick in Philadelphia Creek erosion related to this unconformity (Johnson, 1989). In some areas of the MF-1398 MF-753 MF-755 |[MF-570
Kmb M qua Grang e Philadelphia Creek quadrangle, however, kaolinization has affected only the j
ancos Group (Upper Cretaceous) —About 4,300 to upper parts of sandstone units in this interval, suggesting that several periods
Km 4,700 ft thick; thickens to north. Shown on cross of weathering during deposition created the kaolinization rather than a single \Pice, e Liens
section only period of deep weathering after deposition. This hypothesis is supported by a5 eiai2 wiEETEb e TeT N ot
Kfm Km Main body—Medium- to dark-gray shale and silty recent isopach maps of units within the Mesaverde that show that rates of HE= MF-756 ol |
5 5 shale, and some sandstone. subsidence were low over the Douglas Creek arch throughout deposition of the e :
Kmbt Buck :‘aongu:1 o-fl mali"nlbodyé—Medium- <tjo dark- Mesaverde Formation (Johnson, 1990). Johnson hypothesized that the slow 6a-1019 | R1o BUANCO cb LI o =
ION OF MAP UNITS gray shale and silty shale, and some sandstone. subsidence rates in the vicinity of the Douglas Creek arch created a Sl S e En Sl - )
L Occurs between base of Mesaverde Formation compressed Mesaverde section in which sandstone was exposed to surface e Ga-lo18 ___Ir GRRFIELD’ €0 et Nl el e i
Qal Alluvial deposits (Holocene)—Unconsolidated gravel, silt and top of Castlegate Sandstone. About 550 ft weathering for varying periods of time after deposition. This weathering Lt 0 T (Y
= cl:; Y -~ ;\hllmk A —— createlcli sl?:dlstone that \gas completely kaolinized in some instances and only
ancos of main body o rti inized in ot :
Qs Slump deposits (Holocene?)—Occurs only in sec. 18, T. 1 (1977)—Silty and sandy in?erval in ;g,?l body of e el %
S., R. 100 W. in northeastern part of quadrangle Maricos Groub, Top & Maricos "B° i aibut REFERENCES CITED MF-1813 [MF-1772|GQ-1086 [GQ-1113 |MF-1328 [MF-984 |MF-1293 | MF-1953| MF-1882 Ritle
Qc Colluvial deposits (Hollocene)—Landslide, talus, slopewash, 1.150 ft below base of Castlegate Sandstone. S
deposits on steep slopes 1 i . - 30'
Uinta Formation (Eocene)—Mostly fine- to-coarse-grained, Ke Ca stlg):t‘:at 482?1 5::21":2 (Upper Cretaceous)— Cashion, W. B., and Donnell, JR., 1972, Chart showing correlation of
medium-gray- and rust-weathering tuffaceous sandstone, : Mostly sandstone; contains some shale.  About selected key units in the organic-rich sequence of the Green River MFZ 02 &
medium-gray tuffaceous siltstone, and minor light-gray- 5080 Rt ki Shown on cross section onll Formation, Piceance Creek Basin, Colorado, and Uinta Basin, Utah: MF-1215 IMF-829 [MF-688 o/ MF- |MF-2060|MF-2093
and white-weathering dolomitic marlstone Kim Frontier Formation and Mowry Shale of Mancos U.S. Geological Survey Oil and Gas Investigations Chart OC-65. GARHIELD clo o 'es3
Tug Unit 2 of Donnell (1982)—Exposed only in sec. 33, T. 1 Group (Upper Cretaceous)—Shale and Chancellor, R. E., Barksdale, W. L., and Dolezal, G., Jr., 1974, Occurrence of F— — ——F —— |- — | ———— e
S. R. 100 W. sheooss thele. sl on: o' s, Ahout oil and gas in the Tertiary system, Rio Blanco Unit, Rio Blanco MESA €O
Tu) Unit 1 of Donnell (1982)—Exposed along much of the 400-500 ft thick. Shown on cross section only Cotany L ol cacetook 1o Lisielony 1espieer B e U el | SO
east margin of the quadrangle Dakota Sandstone and older units (Cretaceous As?;?gtei gre?kelzafm,_ ?010{3‘21%5_2%?‘”' Colo., Rocky Mountain \
Green River Formation (Eocene) and older)—Shown on cross section only 1 QU ol RO, D, oo : - 39°15
Tgdc Marlstone at Duck Creek—Light-gray- and white- Donnell, J. R., 1982, Preliminary geologic map of the Sagebrush .Hl“
weathering dolomitic maristone and silty maristone quadrangle, Rio Blanco County, Colorado: U.S. Geological Survey P MF-1698 |MF-1784 |MF-1825
interbedded with some tuffaceous sandstone and - Miscellaneous Field Studies Map MF-1398, scale 1:24,000. , ), . ’
tuffaceous siltstone. Exposed only in sec. 33, T. 1 S, R Donnell, J. R., and Hail, W. J., Jr., 1984, Preliminary geologic map of the \O Fruita
100 W. About 120 ft thick TNt b i Calamity Ridge quadrangle, Rio Blanco County, Colorado: U. S.
Tgp Parachute Creek Member—Dolomitic light-gr%y-d <tiod ?ezo‘io(g);(l)cgl Survey Miscellaneous Field Studies Map MF-1690, scale 0 llO 20 MILES
white-weathering marlstone and oil-shale interbedde T :24,000. . . :
with minor light-gray-weathering siltstone. _Includes 1 R i kdae OO et Fortaatin, Picounce. Crach Basin, ColoradorU.S. Geologiea
se‘{-eﬁra] ;L;lf(fj Eﬁiﬁaﬂzﬁﬁﬁﬁtgﬁf {,‘2_32 32,‘3,;2‘;?;%‘1;‘;,, approximately located Survey Bulletin 15291, 20 p. ' g INDEX MAP SHOWING LOCATION OF THIS QUADRANGLE (PATTERNED) AND OTHER
e ot 100 5. Bacel opt by equivaled 1o ____ 1989, Geologic history and hydrocarbon potential of Late Cretaceous- PUBLISHED U.S. GEOLOGICAL SURVEY 7 1/2-MINUTE GEOLOGIC MAPS IN THE
p ; ; = Fault—Dashed where approximately located. Bar and ball on 1 bili b 1 i PICEANCE CREEK BASIN AREA, NORTHWESTERN COLORADO. Published USGS
base of rich oil-shale zone R-2 of Cashion and Donnell =% € age, low-permeability reservoirs, Piceance basin, western Colorado: : : iscel . :
(1972). About 820-900 ft thick downthrown side U.S. Geological survey Bulletin 1787-1, p. E1-E51. gaps }:qg:luge Ge?l(?%% Quadrangle Maps (GQ), Miscellaneous Field Studies Maps (MF) ,and
— Mahogany oil-shale bed—The richest oil-shale bed in S TN s it top of Costisgals ___ 1990, Development of lTaramide—_s.tyle subsidence trends during Late PEUS TG LEDONE .
the Mahogany oil-shale zone. About 7-8 ft thick pmu W S— e ot qLadrangle; coniour Cretaceous foreland basin deposition, northwest Colorado [abs.]:
Tgg Garden Gulch Member—Mostly illitic-rich clay shale and R @ ouing top of Mahosany ol :é\én_iencan Association of Petroleum Geologists Bulletin, v. 74, no. 5, p.
oil shale, and brown-weathering, ripple-laminated and e ) ; . )
contorted siltstone and sandstone. Ostracodes are sltz)a(l)eftb e%gﬁeagte“r:;lgargtrgrfnggggrg;ge}fc,)scigrr]ltour eyl Johnson, R. C., Crovelli, R. A., Spencer, C. W., and Mast, R. F., 1987, An
common in shale and oil shale. Top of the Garden Guich : %ssessmgnttaof gas &esourc%s i'c‘; low-pgmeabilltg se.mdgolnes dOf thJ s
is top of a conspicuous brown silty unit about 50-100 ft 2 ft L : ted. "C" 1 PEEE CECIREEOUS M Savelue SO, Hicaancestash, S0orada: Lo,
thick that appears to be lean oil-shale zone L-1 of U(c _T/ Cogt z)e%ca?iahﬁih‘:ree:ﬁigl?r? ;gsmgf‘aéiz l‘(;(;as erg;aasgr e; adkresl Geological Survey Open-File Report 87-357, 165 p. .
Donnell and Hail (1984). About 400-600 ft thick i Nutot T & ied thickness in feet . Johnson, R. C., and May, Fred, 1978, Preliminary stratigraphic §tudles of the
Tgc Cow Ridge Member—Medium- to dark-gray clay shale . :xpper parrtf c}f ttl?e gesavel{lde (?:roup, the V\éasaézh Formatlocn,land:j the
i 3 ’ ¢ e ower part o iver Formation, 5 ,
which is commonly silty, or carbonaceous, fine- to « 8 Outine of clinker—Showing extent of burned coal or shale in‘g{ﬁdiﬁg em,iro,e]mersfsnof ‘dlzpo;ﬁon 1aorr11d in?,esﬁg:go?,reoaf pa?ycr)lrgm%rph

medium-grained persistent sandstone, ostracodal
limestone, and minor low-grade clay-rich oil shale. Some
thin coal beds occur in carbonaceous zones. Ostracodes
are common in both shale and sandstone. Distinguished
from overlying Garden Gulch Member by presence of
sandstone and by abundance of fresh-water pelecypods
and gastropods, turtle fragments, and crocodile bones.
Top of the Cow Ridge is marked by a shift from mollusk-
rich beds to papery shale and papery, low-grade oil shale.
This shift corresponds to a major transgression, the
Long Point transgression (Johnson, 1984) and
deepening of Lake Uinta. In other areas of the basin a
mollusk-rich bed, the Long Point Bed, marks this
transgression, but this bed is thin or absent in the
Philadelphia Creek quadrangle. Contact with the
underlying Wasatch Formation is somewhat gradational
and generally put at base of lowest mollusk-bearing
lacustrine sandstone. About 220-450 ft thick; thins to
the west and northwest

Gas well
Dry hole
Hole—Production status unknown

Qil-shale corehole

Fossil locality—Showing USGS Denver catalog number

Measured section segment—Numbers keyed to plotted
section

assemblages: U.S. Geological Survey Miscellaneous Field Studies Map
MF-1050, 2 sheets.
1980, A study of the Cretaceous-Tertiary unconformity in the
Piceance Creek Basin, Colorado—The underlying Ohio Creek
Formation (Upper Cretaceous) redefined as a member of the Hunter
Canyon or Mesaverde Formation: U.S. Geological Survey Bulletin

1482-B, 27 p.

Johnson, R. C., Nichols, D. J., and Hanley, J. H., 1988, Stratigraphic sections
of Lower Tertiary strata and charts showing palynomorph and mollusk
assemblages, Douglas Creek arch area, Colorado and Utah: U.S.
Geological Survey Miscellaneous Field Studies Map MF-1997.

Kellogg, H. E., 1977, Geology and petroleum of the Mancos B Formation,
Douglas Creek arch area, Colorado and Utah, in Guidebook on the
exploration frontiers of the central and southem Rockies: Denver,
Colo., Rocky Mountain Association of Geologists, p. 167-179.
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Measured section of Mesaverde, Wasatch, and Green River Formations
Secs. 31,32. T. 1 S., R. 100 W.

Any use of trade names in this publication is for
descriptive purposes only and does not imply
endorsement by the U S. Geological Survey
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