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LOCATIONS OF SECTIONS OF PRE-PENNSYLVANIAN
ROCKS ALONG THE FRONT RANGE OF COLORADO



Detailed seétions of pre-Pennsylvanian rocks along the Front Range of Colorado
by
John C.. Maher

Since 1943, the U. 8. Geological Survey, partly in cooperation with the State Geological Survey of Kansas, has
been conducting detailed microscopic studies of the stratigraphy of the rocks penetrated in deep wells in western
Kansas and eastern Colorado. The results of these studies have been released in a series of cross sections pub-
lished by the State Geological Survey of Kansas (Collins, J. B.,1947; Edson, F. C.,1945, 1947; Maher, J. C., 1946,
1947, 1948) and in a Preliminary Map of the Oil and Gas Investlgatlons Series of the u. S Geologmal Survey (Maher,
J. C., and Collins, J. B., 1949). The subsurface studies necessarily have been based on correlation from well to
well of suites of cuttings, supplemented by electrical logs. Standard subsurface practice of petroleum geologists in
the Midcontinent region is to use the terminology of rocks exposed in the Mississippi Valley sections and in Oklahoma.
As a logical part of the present investigation it was decided to trace the subsurface units westward to their outcrop
in the Front Range in Colorado.

Accordingly 12 sections of pre-Pennsylvanian Paleozoic rocks were measured and sampled along the Front Range
at the places shown on the accompanying index map. The writer was assisted in this work by Donald C. Swanson in
June, July, and August 1948, Measurements were made with a steel tape and Abney level, and sampling was done
with a sledge, shovel, and mattock-pick. In the field, the samples were examined under a hand lens, tested with
8N acid, and described in a notebook before being sacked in canvas bags. In the laboratory, these samples were
crushed in a small ore crusher to the size of oil-well cuttings, washed, divided into three portions, sacked in paper
sample envelopes, and filed in cardboard sample boxes. This procedure resulted in three complete sets of samples
for each measured section. One set was examined under a low-power binocular microscope and described, one was
used for preparations of insoluble residues, and one was placed in reserve. A description of the samples and resi-
dues for each section was made on a log strip using a scale of one inch to 10 feet in order to record the detail. This
description was combined with data from the field notebook to give the sections described below. Fossils of the
collections made were identified by G. A. Cooper of the United States National Museum,

The correlations of the subsurface units with the rocks cropping out in the Front Range are shown graphically in
Preliminary Chart 39 of the United States Geological Survey's Oil and Gas Investigations series (Maher, John C.,
19560). The correlation and nomenclature of the rocks also are discussed on the chart. The space available on the
chart, however, does not permit the detailed description of individual rock units needed by subsurface investigators.
It is believed that the following completely detailed description of the surface sections will be valuable to those who
are doing subsurface stratigraphy based on the detailed examination of well cuttings.

Table 1, Past and present classification of pre-Pennsylvanian rocks along the Front
Range of Colorado, and correlation with subsurface formations in western Kansas.

Subsurface classification
Previous classification 1/, Present classification in '
eastern Colorado and western Kansas
Madison (or Leadville 2/ Beulah limestone: Ste. Genevieve limestone'
limestone - MIDDLE (?) MIDDLE
MISSISSIPPIAN Hardscrabble limestone MISSISSIDPIAN St. Louis limestone
Wi
MISSI PIAN illiams Canyon limestone Spergen limestone
Warsaw limestone
LOWER LOWER
MISSISSIPPIAN MISSISSIPPIAN Osage group
Kinderhook group
DEVONIAN Williams Canyon limestone DEVONIAN DEVONIAN
Fremont limestone Fremont limestone Viola limestone
ORDOVICIAN Harding sandstone ORDOVICIAN Harding sandstone ORDOVICIAN Simpson group
Msnitou limestone Manitou limestone (restricted) Arbuckle group g/
UPPER CAMBRIAN (?) | Ute Pass dolomite Bonneterre dolomite
CAMBRIAN UPPER CAMBRIAN
Sawatch sandstone' UPPER CAMBRIAN | Sawatch quartzite Lamotte sandstone

1/ Brainerd, A, E., Baldwin, H. L., Jr., and Keyte, 1. A., Pre-Pennsylvanian
Stratigraphy o! Front Range 1n Colorado Am,. Assoc. Petroleum Geologists Bull,
vol. 17, no. 4, pp. 875-398, 1838,

2/ Brainerd, A, E., and Joh J. H., Mi ian of Colorado: Am. Assoc.
Petroleumn Geolcqists Bull,, vol, 18, no. 4, PD. 541 542, 1034,

§/ Includes some Upper Cambrian in the type area.



SECTION A. Beuiah, Pueblo County, Colorado, NW} and NE} sec. 4, T.23 S.,
R. 68 W., and SE% sec. 32, T. 228S., R. 68 W.

(Measured by hand level and tape along cliffs on north side of Middle Creek. )

Carboniferous
Pennsylvanian rocks
Fountain formation

Mississippian rocks
Beulah limestone

(Measurements in the NW§ sec. 4, T. 238., R. 68 W.)

Limestone, red-stained buff fine sandy with red-stained buff calcareous,fine-grained:

sandstone layers and yellow-mottled red dense chert at top---====re-cemmccccmmemccccacaan
Limestone, yellowish-buff, very oolitic, slightly sandy---=-=-c--cmecmacmccncnmmmaccccncaaa.
Sandstone, yellow, very limy, very fine, grading downward into pink-tinged buff oolitic

medium-crystalline limestone. Oolites are oblong in part-----e---cecmccccmcccacncaneoon
Limestone, yellowish-buff, finely oolitic--------=coccercmrmmc e e
Limestone, buff, finely crystalline to dense, contaming red-mottled gray-buff dense chert-----
Limestone, platy, buff, shaly~-------cmemcmm et ee
Limestone, reddish buﬁ fine sandy, fmely 00litice=wmemcmem e
leestone, gray buff, very oolitic, medium crystalline, grading downward into red to

yellow finely oolitic finely crystalline limestone--===e--eeem e ccceccccecce et
Limestone, finely red-banded, yellowish buff, finely oolitic, finely crystalline----=-sec-coca--
Limestone, red- and yellow-mottled buff, faintly oolitic, finely crystalline-=--e-ccccccnccau -
Limestone, red to yellowish buff, oolitic, slightly sandy. Oolites range from fine to

medium in size~----==- T T T S
Limestone, cream-colored, very oolitic. Oolites are fine to medium in size--===ccecacaacax
Limestone, gray buff,” very oolitic, finely crystalline to dense----==m-c—eemcccmmmenmeoaao
Sandstone, yellow to white, calcareous, medium- to coarse-grained, might be cave-fill-------

Total thickness of Beulah limestone=--=em-eme oo ce e ce e ite e e

Hardscrabble limestone
Limestone, gray, finely oolitic, finely crystalline, and gray dense limestone containing
a trace of orange dense chert-------c-c-cmemcmmm e e
Limestone, gray, finely oolitic, finely crystalline to dense=--=-=c=wmoucccccmmcmcm e
Limestone rubbly, gray buff, dense -----------------------------------------------------
Covered 1nterval from base of upper cliff to top of lower cliff--=-e=-eccccmmcmc e

(Measurements near Indian Cave in the SE} sec. 32, T. 228., R. 68 W.)

Limestone, dark-buff to brown, finely crystalline to dense. Top of lower cliff------e-cecccaoa-
Limestone, slightly pink-tinged cream-colored, finely crystalline to dense-=--~~==cecmcecaa—-
Limestone, slightly pink-tinged, fossiliferous, finely crystalline to dense, containing

smajl brachmpods --------------------------------------------------------------------
Limestone, cream-colored to buff, finely crystalhne to densewcmmmmr e e
Limes tone, purple-mottled buff to dark-buff, dense------c-vermmccmccmcc e
Limestone, pink-mottled buff, chalky, very fine sandy------=cce=eeccrmmccccccccnmrccccnan-
Limestone, buff, medium crystalline, grading downward into soft pink-mottled gray

finely crystallme limestone containing pebbles of reworked Williams Ca.nyon

limestone. Distinctly irregular basal surface-----=-c--mememcm oo m e e
Total thickness of Hardscrabble limestone----=cmeemoccmcommcm oo
Williams Canyon limestone

Limestone, yellow, coarsely crystalline--=---=c=c-cmemccmm oo et ee e
Dolomite, hard, purple-mottled lavender, very finely granular, with conchoidal fracture-------
Sandstone, red, yellow, and gray, limy, fme-gramed and purple- and maroon mottled

gray fmely crystalline limestone-----=-crermcmccc e r e e e
Dolomite, lavender to gray, finely granular, containing one layer of pinkish-white finely

granular to dense chert nodules. Upper 2 feet weathers bright yellow--=--ceecmomcenncccua"
Dolomite, lavender to purple, finely crystalline, and dolomitic limestone with thin

veins of calcite--=memmaccm e e it
Covered interval. Contact with Fremont limestone not exposed----«=-csccmcmucmncmecmcac ux

Total thickness of Williams Canyon limestone--==e=ceecemmcccmmmmce e e e cccc oo
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Ordovician rocks Ft. ‘in.
Fremont limestone : .
Dolomite, pinkish buff, finely to coarsely crystalling e-eecaemaccmcmaccmsmmaaaacoao ———— 5
Dolomite, pinkish buff to red, finely to coarsely crystalline, with thin beds of brlck—red
finely granular dolomite==-=—==== oo m e e 5
Dolomite, massive, pitted, pink to red, coarsely crystalling---=-=-meacmmaemmoaacccccccceea -5 6
Contact of Fremont limestone and Harding sandstone is not exposed but estimated to be
within 3. feet of bed described above==mmm oo e ;e e rcecaee 3
Total thickness of Fremont limestone== === m - o e e e e e -~ 18 8

Harding sandstone
(Measurements in the NE% sec. 4, T. 238., R. 68 W.)

Covered interval which, judging by incomplete exposures and float, includes hard, purple
and green, limy, fine-grained sandstone at top and purple, red, and green sandy shale

at DottOM = === o e e e e e - 16 6
Sandstone, medium-bedded, white, veryfine grained---=-=-=cccocccmmmcmaac e - 4
Sandstone, thin-bedded, white to pink, limy, very fine grained-----==cemeeemmeaonacaaoo ————— 11
Covered interval, in part purple and red shale--=====-mcomm oo e e eeeeeeem —-22 8
Shale, red to brown, fissile; green very fine grained sandstone, and green-spotted red

to purple waxy shale-==-==-====c- e m e e 3
Sandstone, green, very fine grained, and maroon, green, and purple waxy shale----==s-cce-ouu- 3 8
Sandstone, thin-bedded, white, very fine grained, with two hard quartzitic layers about

6 inches thick. Thkis unit forms a distinct ledge-==~-=~===mmcmmmmcca e - 4 8
Sandstone, pale-green, limy, very fine grained--~====--m=morem e e c e 2
Sandstone, purple-mottled and green-spotted white, limy, very fine grained-----==c-cceccacac-- 4 8
Sandstone, pink-mottled white, limy, very fine grained, with large white quartz

boulders at base-e=== e - ;e e me e emee e memmcm - 5

Total thickness of Harding Sandstone-==--===wemm e e m o m oo - 78 8

Pre-Cambrian granite

SECTION B. South Hardscrabble Creek, Custer County, Colorado, S} sec, 11,
T. 228., R. 89 W.

[ The beds here stand nearly vertical (dip 82° SW) as a result of faulting. Several faults cut the section, one of
which traverses the Williams Canyon limestone beds. The section was measured by tape where undisturbed by
faults. ]

Carboniferous
Pennsylvanian rocks
Fountain formation
Mississippian rocks

Beulah limestone

Upper' few feet not exposed.
Limestone, massive, pinkish red, very sandy--====~====c=scmcremamcecma e - b
Chert, red to yellowish buff, pyritic, dense--=--=-=cammcmmm e - 4
Limestone, buff, dense---===-mccmemncncmc e e e Rt L e L EE P 1 8
Limestone, pink- and white-mottled, finely oolitice=s-=-vs-memocm e e 1
Limestone, thin-bedded, pink- and white-mottled, finely oolitic, fine sandy--=====ecccccaccna-a- 1
Limestone, red, finely crystalline; red fine sandy limestone; and buff finely oolitic fine sandy

limestone-=-=c--mmmc e e e e e 5
Limestone, medium-bedded, buff~mottled red,; fine sandy, finely crystalline, contalmng

scattered calcite crystals-~=-eecmme e e d e 8 6
Limestone, massive, compact, tan, slightly oolitic, finely crystalline, and white to pink finely

oolitic f1ne sandy limestone--===-=—=mm oo e e e b
Limestone, massive, compact, pink, finely oolitic, fine sandy, grading downward mto white

finely oolmc ﬁnely to medium-crystalline limestone~=--===mcmommmc e e de e e 3 (¢}
Limestone, whlte, finely oolitic, finely to medium-crystalline, and pink finely oolitic fine

Sandy limestone-=—=====me e e e e e e et e 5
Limestone, red to buff finely crystalline, with white calcite veins, red chalcedonic chert, and

purple fine sandy chert---======s-cccemmcmemocmmaeo e L e L LR PP 4 8

Total thickness of Beulah limestone-=--=cc=-camme s e e e emeecccccmmccccccce————— 0 "6

Hardscrabble limestone
Limestone, pink to white, coarsely oolitic, with purple- and gray-mottled fine sandy chert show-
ing faint figures. Oolites are large and oblong. The top of this bed is very irregular, sug-
gesting a slight unconformity====m=mmeme e oo e e s ;- ;e e e e 1 6



Chert, brown to purple, faintly figured, fine sandy to dense--===eccccccmmmmaammcacaccaaa- T
Limestone, gray, finely crystalline, and red very oolitic finely to medium-crystalline

limestone with irregular nodules of white to tan granular, to dense chert and red to

white calcite veinS-=-=cccc e mcm e b
Limestone, gray, finely crystalline, with limestone pebbles and red and white calcite

veins, and buff finely crystalline limestone containing traces of cream-colored dense

cherte-ccemomcccmc e mrmeneeeeeee R L e L L T 3
Limestone, lavender to gray, finely crystalline, with tan dense chert grading downward into

buff fine sandy limestone with white granular chert-=e--=c-ccoccmmmommcmamccmc o 5
Limestone, lavender, finely crystalline to dense, with some layers of white ﬁne sandy

limestone---=mmmeemmc e e e e e B (]
Limestone, brown, finely crystalline to dense---«=-=meccccccmccummcncccnccacncacas ————— 5
Limestone breccia, brown, dense, grading downward into brown dense limestone underlain

by badly altered buff finely crystallme limestone and yellow-stained fine sandy limestone-- 5
Limestone, buff to brown, finely crystalline to dense, containing tan crinoidal dense

Cherte-eeccmcocme e cc e cn e e e B L e 4
Dolomite, lavender- and purple-banded, buff, dense----c--esececemmeccmcccccac e ccceeaceee 1
Limestone, red, finely crystalline--~---c-cceccccccrcmcccmccccnmc e rccccccc e b
Limestone, cream-colored to buff, fineto coarsely crystalline, containing caleite and tan

dense to granular chert-ee=eeeec oo mcme e e men e ncca e 10
Limestone, buff to dark buff, finely crystalline, containing limestone (?) pebbles, calcite,

and white subtranslucent chert-----ce-ceememmmmm e e
Limestone, pinkish white, medium crystalline, and buff to brown dense to finely

crystalline limestone-===== ==mcemeccmcacamamaaax R e e L L L B P e
Liimestone, red-mottled buff to brown, finely crystalline, and buff siliceous limestone---~~--
Limestone, red-mottled buff, finely crystalline, cream-colored medium-crystalline

limestone; and cream-colored dense chert---<<--- e e e T
Limestone, cream-colored, finely crystalline to dense-~=-eeccmcccccmcmcncmamcccnaancan-
Chert, cream-colored, dense-===c-ccecccmconccncnaan et
Limestone, buff, fmely crystalling---=-=-enee- R et e L DL
Limestone, buff, coarsely crystalline, with 1- to 2-inch layers of tan dense chert---=-«---=-
Limestone, buff, finely crystalline, with some pink very finely granular dolomite---=---~---
Limestone, buff to brown, dense, containing calcite veins and 1- to 2-inch layers of tan

dense chert., This bed forms top of lower massive ledge-«-=~c==ememmmemcmccaccaccanann -
Limestone, buff to brown, finely crystalline--===e=cmccecmcmacmccocmmcc e cccacc e
Limestone, buff, finely crystalline, containing brachiopods; white finely to medium-

crystalline hmestone, and brown dense limestone--«=cceccccrenccnacmccnnccncacncanan. -
Limestone, buff, finely crystalline, containing white calcite grading downward into pink

finely gra.nular dolomitic limestone-=--ccemccmrm e e r e e cc e ee e
Limestone, pinkish buff, finely crystalline, with white calcite veins---=-=c-mcccmeccmeecannan
Limestone, red- mcttled brown, finely crystalline, with calcite veins--e-ecccccccccucccanca-
Limestone conglomerate, red—stained, with wavy basal contact-=====-escvecnccccecccccanas

Total thickness of Hardscrabble limestone-===== —===mmem e oo c e 125

ow oo o
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Williams Caﬁyon limestone

Limestone, gray to brown, finely crystalling-seeecceecrcacmeccmnarcrcrc i ccccrccc e mean
Dolomite, platy, gray buff, finely granular to dense-==---=mcemmccmummemmmn e ee 1
Limestone, pink, finely to medium crystalline--=e-ecccccermcmmccccmecmcc e cccccccnnne 1
Sandstone, red-banded white, limy, fine- to medium-grained----=-essecmmmmacccneaon 2
Dolomite, purple-banded lavender, finely crystalline, with included sand grains at top-==-=-- 3
Dolomite, platy, purple to lavender, very finely granular; purple coarsely crystalline

limestone; and tan finely granular dolomite-=e=ececcccenmman ccmmmcman e ccmcnenn 5
Limestone, purple to lavender, finely to medium crystalline, dolomitic, with small bed

of tan finely granular 010TNItE At DAS@=mmmmmmmmm e mmmwmm s mmmmmm e mm e e 10
Limestone, lavender to purple, finely granular, dolomitlc, buff dense limestone; and

purple finely crystalline limestone with calcite-=~-=cccccna- et — e ——— 5
Dolomite, red to lavender, finely granular------=c=eccrecoemmm o a e e 5
Limestone, thin-bedded, purple, finely granular, dolomitic, grading downward into purple

finely granular dolomlte and purple fine sandy dolomite and dolomitic fine sandstone

with wavy basal contact-—=====mecemcmmm e e 5

Total thickness of Williams Canyon limestong-=======cmemcccammcceacccmmacceaeccccccean 38

Ordovician rocks
Fremont limestone

Dolomite, red, finely granular to medium crystalline, yellow-stained in part--~----vcecceew- 8-

Dolomite, red, finely to medium crystalline, containing small crinoids and calcite veing-=--=- 5

Dolomite, red, finely to medium crystalline, with calcite vems and some yellow staining----- 10
Total thlckness of Fremont limestone«-=-«erceemcmmcmimarcc e cc e cce e e
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Harding sandstone

Sandstone, white to yellow, very fine grained-====-=m=mmm oo oo e eeeen 5
Covered interval-=---=- e e e e e e ———— 10
Sandstone, white, pink, and red, limy, very fine grained, with abundant fish scales---=-==--~- 1
Shale, platy, red to purple, fine sandy----====scmceoeeme oo cmceecmaee ————————— 5
Sandstone, thin-bedded, white to pink, slightly limy, very fine grained-----==ceceeecacceeaae 8
Covered interval==--em-—c oo el femmem s 41
Sandstone, thin-bedded, white to lavender, slightly limy, very fine grained------eececcacaaa- 3
Sandstone thin-bedded, white to lavender, nonlimy, very fine grained-----------==-==-eau- - 5
Sandstone thm-bedded, pink-tinged, nonlimy, very fine grained----=eememccmcmmcccccaeen - 4
Sandstone, white, nonlimy, medium-grained-====~=ccemacmcm e e e m —_
Total thickness of Harding sandstone---=-==-=amma o ocmcm oo 85

Pre~Cambrian granite

SECTION C. Specimen Hill, Fremont County, Colorado, SE{ sec. 32, T. 18 8.,

R. 70 W,
{Measured by tape on west side of Oak Creek gra)de road. Beds strike N. 14° W. and dip
77° E.
Jurassic rocks
. Morrison formation
Ordovician rocks
Fremont limestone
Covered interval, estimated--===-=-cccmcm o aeeea - b
Dolomite, slightly orange~-mottled buff, medium-crystallme with traces of

white opa,hne chertecems et e e e 5
Dolomite, soft, buff, finely granular, resembles sandstone when weathered.

Trace of orange ChAICEAOMIC CREIT mm = mm e m o m e o o m o m e cmm e emm 10
Dolomite, buff, finely granular- = ee oo e e ceceeccmeme 5
Dolomite, ha.rd buff, finely crystalline, containi.ug small geodes of bjuish-white

and orange agatehke Chertm-emmmccm e e ee 5
Dolomite, buff, finely crystalline, with disseminated bluish-white opaline chert---~=====ca--- 5
Dolomite, tan, medium-crystalline, containing red agatelike chalcedony and white calcite----- 10
Dolomite, buff to tan, finely to medium-crystalline, containing some calcite and

a few quartz geodes === === o mm oo oo e e - b
Dolomite, pinkish tan, fmely to medium-crystalline, with disseminated bluish-white opaline

chert and caleite-=--- ~=-2acmm e e mccmcc e e 5
Dolomite, buff to tan, fine- to medium-grained, with abundant quartz geodes and ¢alcite.

Abundant gray-~, red-, and tan-banded chalcedony-====-==--cemccmcom o m e mccaacacceae 6

Dolomite, pinkish buff, fossiliferous, medium-crystalline, containing quartz geodes,
crinoids, and brachiopods. A thin bed of white fine-grained sandstone is present near

the base-====mcccmm e dmmemmmeemesceceecceceemmecac————— 4
Dolomlﬁe, pinkish buff, very fossiliferous, medium- -crystalline, containing abundant red to

pink agatelike chalcedony in geodes, Receptaculites and Rhynchotrema argenturbica., ======== 6
Dolomite, yellow-stained, tan to brown, medium to coarsely crystailine, with disseminated

bluish-white opaline chert and white calcite veinS--===emmecm e e m e cac e 4
Dolomite, pinkish buff, coarsely crystalline, with thin veinlets of blue-white opaline chert----- 5
Dolomite, pinkish-buff, coarsely crystalline, with abundant quartz geodes containing red,

yellow, and white agatelike chalcedony and white mammillary chert-----=-ceccccccccaaaa- 5
Dolomite, pinkish buff, coarsely crystalline, with thin veins of gray to tan dense chert--~----- 4
Dolomite, red, finely crystalling-=-=emeem oo mm e e e e o1
Dolomite, red, fossiliferous, medium to coarsely crystalline, containing cup corals

(Favosites?) and abundant dense white to gray and tan subtranslucent chert-------=--===c-- 5

Total thickness of Fremont limestone-====memomeoasmo o cmecee e cccsae e m o e e——— o5

Harding sandstone

Shale, purple and yellow---=====m-—mc—ecm e cr e e mmmccemomcecmmccacccecccecme— o= 4
Sandstone, purplish pink, fine-grained-«-====cmcomccmc o c e ee 1
Covered Interval---==eeem oo m oo e cac e meeeiae- 42
Sandstone, hard, white, quartzitic, very fine grained--====ocecmmmmmm e 3
Covered interval. White fine-grained sandstone, 1 foot thick, in middle of interval contains

abundant fish plates---=--eccemccm e 17
Sandstone, hard, white, limy, very fine grained«----=-cesemmmc oo 3
Sandstone, bright yellow-stained white, limy, very fine grained----===ceccccanccmcccccauucan 4

Covered interval. Probably white fine-grained sandstone~---====cceerccecccccncncncccnccnn" 15
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Sandstone,. hard, white, quartzitic, fine-grained------~=-ccceeocmmcmmmccaaa.o mmmmmmemeea T
Total thickness of Harding sandstone---~---eeceecmomcomme e e g1 3
Pre-Cambrian granite

SECTION D. Canon City, Fremont County, Colorado, sec. 13, T. 18 S.,
R. 71 W. (Priest Canyon), sec. 31, T. 18 S, R. 70 W. (Harding Quarry),
and see. 36, T. 17 S., R. 71 W. (Gnat Canyon).

Carboniferous
Pennsylvanian rocks
Fountain formation

(Measured by Abney level and tape along Priest Canyon road,
sec. 13, T. 18 S., R. 71 W.)

Sandstone, massive, red, arkosic, coarse-grained, containing limestone boulders and

pebbles in base---=wcmcccccnccmam e ccd e cccccccdcrcc e c e B RO e T PR PRSP 49
Shale, purplish maroon, micaceous, sandy, interbedded with white micaceous angular fine-

to medium-grained sandstone-=---s-c-cemen e cc e cccanacccnc e 4 6
Sandstone, purplish white, micaceous, fine-grained-«--=ceccceccccmcncccccrncnccncccanccaa- 1 6
Sandstone, purplish white, micaceous, angular, coarse-grained-----=--=cemcecmccnccccacan- 1
Sandstone, yellow to purple, fine~grained, and sandy shale with abundant limonite concretions

from size of bird shot to bean-=-=--cccccacccccccrccccnrccccrrrrnc e ccc i r e e e 3
Shale, hard, blocky, brick-red, iron-cemented, sandy, with a trace of reworked red chert---- 5
Covered interval-----cccemcecccccmacn e ccc e cdcccccrcccceccmrc e nccc e e e e e e e m———— 4
Shale, crumbly, brick-red, sandy, with limonite concretions and reworked cream-colored

granular chert concretions--w-smccccrcmcmcccnncicrccccncnnncimccucncnncncecncancncee" 8
Sandstone, white, well-sorted, subround, fine- to medmm-grained containing reworked

buff dense chert concretions ----------------------------------------------------------- 1
Shale, crumbly, maroon, sandy, with fragments of leached dolomite and chert--~---cc-ceccaa- 6
Sandstone, white, subround, fine- to medium-grained and some pink quartzitic very fine

grained sandstone------memmeeccercecmccccerccmcmcccessmeeccccesceeececeememeeee—————— 5
Sandstone, red-stained, gray white, subround, fine- to medium-grained~--cce-cccccmcoccnnans 3
Shale, purple to red hmy fine sandy, containing fragments of reworked cream-colored

dense chert. Irregular basal surface----ee-=cceccrcccccmccnrcncncancccncccncnnccoccnnas 1

Total thickness of Fountain formation--e==cee-a P 90 O

Mississippian rocks
Williams Canyon limestone

(Measured by Abney level and tape on north wall of creek in Priest Canyon,
sec. 13, T. 188., R. T1W.)

Dolomite, purple- and yellow-mottled cream-colored, very finely granular----c=ccccccccccaux 2
Limestone, purple- and yellow-mottled gray, finely to medium crystalline, dolomitic, with
10-inch bed of hard compact very finely granular dolomite in middle-=-==emweccmccccanccanan 5
Limestone, thin- and wavy-bedded, purple- and yellow-banded gray, finely crystalline, '
dolomitic, and pink medium crystalline limestone-=-«===csccccaccccacanaccncnccccccnaccen- 5
Dolomite, yellow-mottled gray, finely granular, with 8-inch bed of yellow-buff coa.rsely
crystalline limestone in middle-=-ec-=camcccacaaa B et 5
Dolomite, thin- and wavy-bedded, purple- and yellow-mottled gray, very finely granular,
and dolomitic limestone-~-~===me-== -—- ettt 5

Dolomite, thin- and wavy-bedded, purple-mottled, gray, very finely granular, and red-yellow
finely crystalline, containing scattered sand grains, and angular limestone pebbles, 1 inch

in diameter, in lower 3 feet-=-=cecccmcmccmc e ecmcccccecececem e 4 9
Shale, hard, maroon, sandy, containing angular limestone pebbles. Irregular basal surface---- 3
Total thickness of Williams Canyon limestone--====c==cccemomacmaccmccccanmoaecooaconacns o "0

Ordovician rocks
Fremont limestone

(Measured by Abney level and tape along road and creek in Priest Canyon,
sec. 13, T. 18 5., R. 71 W.)

Dolcmite, thin-bedded, purple-mottled buff, finely granular----=-=-c-ceee-creccecacmccacncaax 4
Dolomite, purplﬂ—tmgﬂd buff, finely crystalling-==-e-e==—mmmmommmcmc e cceecemcn e e 1
Dolomite, hard, cream-colored finely oolitic (?) or microfosszliferous (?), finely granular---- 1
Dolomite, thin-bedded cream-colored, finely granular-----===c==c--mccacmccecomnemummmmmoan 3
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Dolomite, massive, slightly purple-mottled buff, finely to very finely granular with few

brachiopods near base. Forms distinct ledge--—----—-------------------------------—--- 19 4
Dolomite, soft, pinkish buff, shaly, very finely granular----------=-ccccececacaaaa mm————— 5
Dolomite, hard, pink to buff, very finely granular, with few brachiopods--====~==ccmcmccaaax 1 3
Dolomite, thin-bedded, slightly red-mottled gray white, very finely granular----«-~-=--=c-o- 2 3
Dolomite, platy, pink-tinged gray white, limy, very finely granular- - -—-- 3 7
Dolomite, thin-bedded, gray white, very finely granular------~==cc-ceve ——meemmmececmse—ea 2 2
Dolomite, thin-bedded, gray buff, finely granular----==-=ceccccccmamcaccacamcmccmaccncaaa-" 1
Dolomite, thick-bedded, gray buff, slightly fossiliferous, very finely granular-====-se-cemcex 4
Dolomite, pink to gray buff, finely to very finely granular-«-«--=ccceccccrcccccccncacccnaaa- 10-
Dolomite, pinkish gray, finely granular--=-ce-cememccmccccmcnmtam e e cc e e e naee 1
Dolomite, pink to white, very fine sandy, finely granular----=-seeccrccecrcccammccacannnane 2
Dolomite, purplish buff finely crystalling---~====-==cecacacaaaeaaa- - - 2
Dolomite, purple-mottled buff, finely granular, with crinoids, brachiopods, and corals.

Forms ledgesemwmccmmnecm e m et et rr e e e 10
Shale, platy, purple dolomitic, in part very fine sandy; platy, brown dolomitic shale--=-cece-- 5
Dolomite, purple to cream-colored, finely crystalline----<=~cocccmcmcocccccnnccnccnncceana- 5
Dolomite, slightly purple-tinged gray buff, fossiliferous, finely granular to finely

crystalhne, containing small calcite vugs. Rece taculites (P)emmmmcmmccc i cc e e 6
Dolomite, slightly purple-tinged gray buff, finely crystalline to finely granular, with

brachlopods in lower part. Forms ledge ----------------------------------------------- 18
Dolomite, pinkish gray, fossiliferous, finely crystalline to finely granular, with small

calcite vugs. Brachiopods and gastropods--=«-cceeeccmammcmmcc e e e e 10
Dolomite, dark-buff, medium-crystalling--=-=ceeeececccmccmccccccccccccmccccccccccncrcnee 5
Dolomite, pink-tinged buff, finely to medium-crystalline-------=-c-cce-mmcccmcracccaccaaa- 10
Dolomite, pink-tinged buff gray, finely granular to finely crystalline--~--=ce=eeccaccacaccaaa 8
Dolomlte, pinkish gray, fossiliferous, slightly limy, finely granular to finely crysta.lline,

containing some red-mottled buff dense chert. GastropodS---e-ececececcavarecucnceancaa- 5
Dolomite, compact, pinkish gray, finely banded, ﬁnely granular---~c-cmccccmmcnccncarocanas 5
Dolomite, pink to gray, fossiliferous, finely gra.nula.r containing a few gastropods------=—=wc-= 5
Dolomite, badly altered, plnk-tinged buff, finely t¢ medium crystalline--=---~ec=cmcencecccaq- 16
Dolomite, gray buff, granular---«-~cscececcacac B e T -1
Dolomite, hard, slightly pink-tinged buff, finely to medium crystalline---==ecscccccacccacaas 5
Dolomite, buff, very porous, medium to coarsely crystalline----- B e e 3
Dolomite, purple-mottled gray, medium to coarsely crystalling-e==-meeceeeccaamcccamcnacaan 2
Dolomite, slightly pink-tinged cream-colored, medium to coarsely crystalline------ccemecen- 5
Dolomite, hard, slightly pink-tinged. cream-colored medium crystalline, containing tan

dense chert nodules ------------------------------------------------------------------ 8
Dolomite, pinkish-gray, fossiliferous, granular ta medium crystalhne Abundant brachio-

pods, sponges, and coralS------cm-mccnca—eaan D 5
Dolomite, hght-buff fossiliferous, finely granular. Brachiopods and crlnoids --------- ~==me= 15
Dolomite, massive, pinkish buff, fossiliferous, fmely granular. Brachiopeds in lower half---- 11
Dolomite, gray, ﬁnely granular----c-sececcremmcdnac et mcncreecnc e e e ner e cem e 1
Dolomite, compact, pink, finely crystalline to dense, with cone-in-cone structure--------«--- 8
Dolomlte, pink to buff, finely to medium crystalline-------==-e-weccemccrcmcnccreccccccccns 8 4
Dolomite, dark-buff, ﬁnely crystalling-=-=---ecemcmcecm o cccdce e crcce e n e 8
Dolomite, buff, sparsely fossiliferous, finely gra.nular to finely crystalline, with a few

brachiopods in Iower part---=---=-ccececmcecocmcommacmccamanccaae - - 5
Dolomite, cream-colored to buff, crinoidal, finely g'ra.nula.r to finely crystalline. Filled

cave nearby in this bed---=ecceccmmmmccnmmt i ccccnne e ——————— e e e -

Dolomite, pinkish gray, fossiliferous, very finely gramﬂar, and pinkish—qray, finely to

coarsely crystalline dolomite., BrachiopodS~-=-==ccmcccmcmmmccnmmmcccccccacccncaacaes -- 5
Dolomite, buff, fossiliferous, finely to medium crystalline. Abundant crinoids, brachiopods,

gastropods, and Receptaculites (?)---=---==creccemecacccanc e e mce e e e — e 5
Dolomite, purple-mott , granular to medium crystalling-««-ececccemmmmcccnccccccea - b
Dolomite, pinkish buff, fossiliferous, finely to medium crystalline. Abundant crinoids and

brachiopodS-«-==-ememccmc e c et rre e cmrre e e rmc—n e 6
Dolomite, maroon-mottled buff, sparsely fossiliferous, granular to medium-crystalline

Crinoids. Upper 3 feet appears brecciated or pebbly ------------------------------------ 5
Dolomite, pink to pinkish buff, fossiliferous, medium-crystalline, with brown resinous

araqomte Abundant crinmds Receptaculites (?), and Orthoceras-type cephalopods-==~===- 5
Dolomite, badly altered, pink to red, coarsely crystalline, with red silt in interstices --------- 5
Dolomite, badly altered, pink to red, medium to coarsely crystalline ------------------------ 5

Total thickness of Fremont LIMeStone--=nnmmmnvmmnecommommemmmaommmemammemneoanmmm—— B/ 0



Ft.
Harding sandstone -
(Measured with Brunton compass and tape at first hairpin curve on entrance
road to Harding Quarry about center s. line NE}SW¢ sec. 31, T. 18 8.,
R. 70 W., and on north wall of Harding Quarry about center south line
NE{NW% sec. 31, T. 18 8., R. 70 W,)
Shale, pale-green and maroon, fossiliferous, waxy, purple, very fine sandy, and greenish-

white very fine grained sandstone. Abundant fish plateS-=====-=ceemmcmmecmemeccee—aaeae 4
Sandstone, massive, bright-yellow, pink, purple, and white, fossiliferous, very fine grained.

Abundant fish plates on upper SUrface--==--ceeemum e e m e a——— 13
Sandstone, white, limy, very fine grained---=-e===-mcmmcmccmmaccc e
Sandstone, greenish white, limy, very fine grained, and purple very fine grained sandstone

containing fish plates------==emcecmccaeoo e e o 8
Sandstone, greenish white, limy, very fine grained--=-===me-ccmccccmmmmccmmcncccmn oo 2
Shale, hard, fissile to blocky, purple, fossiliferous. Fish plates-=====cemcmmemcccccmaccaaan 2
Sandstone, white to lavender, fossiliferous, very fine grained. Fish plates--=--=c-ccccccecan 1
Sandstone, red, very fossiliferous, shaly, very fine grained. Fish plates--=~--=cerecmucnc--
Sandstone, massive, white- and pink-mottled, very fine grained. Fish plates at top---=-==e=- 12
Sandstone, red and whlte fossiliferous, very fine grained. Fish plates---===-ce=-mceam-cam- 1
Shale, pmk very fine sa.ndy ------------------------------------------------------------- 1
Sandstone, massive, pink to red, very fine grained------------eccmecmcemmccccn e ccmnanae 5
Sandstone, thin-bedded, pink to red, very fine grained=-==========mc-mmmmmmmeeemccmcmemonoo 3
Sandstone, platy, white to pink, very fine grained---=----~==-=——=—mmmmmmmmemm oo 2
Shale, pink, purple, and green, very fossiliferous. Abundant pelecypods, brachiopods, and

FiSh PlateS=mmw e e e e e e e e — e 1
Shale, hard, blocky, purple and green, sparsely fossiliferous, fine sandy. Brachiopods------
Shale, hard blocky brown, sparsely fossiliferous, very fine sandy. Fish plates--------------
Shale, brownish green, fossiliferous. Orange fish plates-------=ccemcmmcocmmcmcmmmmcaaanae
Shale, brown, green, and purple, very fossiliferous, very finely banded. Orange fish plates--
Shale, blocky, green-spotted purple t0 DrOWN-======= === - oo m oo oo e ccmm e
Shale, fissile, brown, waxy, with thin layers of purple shale ------------------------------- 5
Shale, flSSlle, Dright PUrple======mmm e e e e e e e
Sandstone purple- and green-mottled white, very fine grained-=======---ceemcccmmmmacaaaaa. 2
Sandstone, white, fossiliferous, fine- gramed F1sh plates and other fossils near base.

Forms ledge ----------------------------------------------------------------------- 4
Shale, purple, fossiliferous, slightly limy, very ﬁne sandy. Fish plates--=r-mm=mcammcecmaax 1
Sandstone slightly pink- and green-tinged white, very fine grained-----=e-=ccmaceccccecaoo '8
Shale, purple-mottled mustard-green, fossiliferous, very fine sandy. Fish plates,

pelecypods, and gastropods-=-===-===--mmm o m o e e e e e e e 3
Shale, green, fossiliferous, with black inclusions and fish plates----- mmmmmmemem—neSe—————
Shale, red to purple, slightly fossiliferous, Waxy-==-====m===-ecmmaoooooccamooooooooaneaee 8
Shale, slightly green-mottled brown, waxy-----====m=emmmm oo o mmmee e oo cmem e cenma 2
Shale, purple and green, fine sandy-=-=--=====--mmmmmmmam o e e e oo e meccome—eomoeo o
Limestone, green-mottled purple to red, very fine sandy, and very limy, very fine grained

SANA§EONE === === == m e e e e cd e e m e mcee—mccme s - m e
Sandstone, red and brown, limy and shaly, very fine grained-------==c-cmcmooomoommecnuaan
Shale, platy, chocolate brown, fossiliferouS----=-=--emcomccceomccmcmcemmcm e ——
Shale, purple and green, fine sandy ------------------------------------------------------
leestone, red and purple, very fossiliferous, fine sandy. Abundant fish plates on upper

o - Yo - L et T 1
Sandstone, pink to whlte, limy, very fine grained, quartzitic in part---------cececuccccnaanae 3
Sandstone, purplish white, limy, very fine grained, and purple very fine sandy shale---===--- 1
Sandstone, greenish whlte very fine grained---==~=m=mmmm o e oo oo e mmmee e ceneee 1
Sandstone, platy, white, fossiliferous, very fine grained, with purple, sandy shale partings.

Fish plates==mm===mom = oo e e e e e ee e 2
Sandstone, pink-mottled white, fine-grained. Forms ledge with unit below----=eeecececeeaax 10
Sandstone, purple to white, limy, very fine grained, with abundant small red concretions’

and numerous shale partmgs --------------------------------------------------- ——————— 5
Sandstone, pink-tinged white, very fine grained------=--=--c-cmcmcmcmmmmacmen e 2
Sandstone, purple and white, shaly, very fine grained-======m=-==—ccccmmmmceocemcrannaan 1
Sandstone, purple- and white-banded, limy, very fine grained, with iron concretions up to

1 inch in diameter. Forms ledge-=-==-=====mmmmmcoemeccmcc e meeee T L e L L 3
Sandstone, purple-mottled white, shaly, very fine grained--------cemomemcmccmmm e e
Sandstone, pinkish white, limy, very fine grained, containing scattered coarse sand grains

and thin partings of red shale~-=-===-==- e e e e . 3
Sandstone, purple-mottled white, shaly, very fine grained------------ccmcommacecccnccnncna.
Sandstone, yellow-stained pink to white, fine grained. Top of lower ledge--==--=---=----=----- 1
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Sandstone, pinkish white, subangular to subround; coarse-grained-------=--=-=ececececo- m——— 2 2
Sandstone, white, poorly sorted, limy, subangular to subround, fine- to coarse-grained------ 1 4
Sandstone, white, subround, coarse-grained, containing at base, white quartz pebbles, 1
inch in dlameter ----------------------------------------------------------------------
Total thickness of Harding sandston@—=====mmmcmmm e mma oo ececemc e o 143 a7
(Underlain by pre-Cambrian gneiss and granite in Harding quarry)
Manitou limestone
(Measured with tape in Gnat Canyon in Shaws Park,
NEf sec. 36, T. 178, R. 71 W.)
Dolomite, dark-red, fossiliferous, medium crystalline, containing quartz geodes and
Orthoceras-type cephalopodS=========mmesmmmcmcm ;e ;e ———————— 1 2
Dolomite, dark-red, fossiliferous, finely crystalline, containing nodules of white granular
to dense chert. Gastropods and Orthoceras-type cephalopods abundant in top 6 inches------= 3 10
Dolomite, dark-red, finely granular to finely crystalline------ceceeoocmomm e e e 4 '
Dolomite, thin- and wavy—bedded dark-red, finely granula.r to finely crystalline, with
seams and nodules of white to tan granular to dense chert 3 to 1 inch thick--===sceemmaaux -- b 7
Dolomite, red, finely granular, with two seams, % inch thick of white granular chert-------- 1 4
Dolomlte, dark-red finely granular ---=----—=-c- - o e e e 1 8
Dolomite, red, gra.nular with one seam and two nodule horizons of slightly orange-mottled
white splcular (?) devitrified to dense chert-=-===-=crmmmmcc e a e 5 10
Dolomite, dark-r:i, medium crystalline, with numerous layers, 2 to 4 inches thick, of
white spicular devitrified to dense chert-=--=-cccccccmmmc e cenee e 5
Dolomite, dark-red, finely granular to finely crystalling--=--m=smocommmcm e 4 4
Dolomite, dark-red, granular to medium-crystalline, with white dense chert showing
dolomite crystal casts. Wavy basal surface-~-+===ccmceacccmcmcaa e e e e e 3 6
Total thickness of Manitou limestone======r=mmm o mcmc e a o e e 38 3
Pre-Cambrian granite
SECTION F. South Tunnel, Phantom Canyon, Fremont County, Colorado,
NE$ sec. 32, T. 17S., R. 69 W.
(Measured by hand level and tape above and west of south tunnel on Phantom
Canyon road.)
Carboniferous
Pennsylvanian rocks
Fountain formation
Sandstone, red, arkosic, coarse-grained
Ordovician rocks
Fremont limestone
Dolomite, pinkish-red to yellow, granular, weathers like sandstone--«=-c-ceccmcccccencccaa" 3 10
Dolomite, yellow to pink, very finely banded, granular, grading downward into brown to red
dense dolomite containing nodules of red and tan dense chert-=-e-mwe cccemmeeccccncca e 3 9
Dolomite, yellow, finely pink-ba.nded granular. Weathers like sandstone-=--=-==-=c-caeacac 1 6
Dolomlte, yellow-mottled red, fossiliferous, granular, containing a little yellow dense chert-- 4
Dolomite, yellow, pink, and red medium- to coarsely crystalling-«--ecmeceacmmnccccnnccaca- 5
Dolomite, pink to red, fossiliferous, medium- to coarsely crystalline; weathers rough.
Crinoids, colonial corals, and Orthoceras-type cephalopods. Wavy basal contact~==--we== -~ 5
Total thickness of Fremont limesione-mmc=sc=cemmammemecccmcmcccemee e cam e —————— 23 1
Harding sandstone
Sandstone, yellow, red, and pink, finely banded and cross-bedded, limy, very fine grained---- 3 1
Sandstone, yellow to pink, fossiliferous, fine-grained. Abundant fish plates--------cmecccaua 5 6
Sandstone, purple-mottled yellow, very fine grained-~====-ccecmomeccam e e e 1 6
Sandstone, white, very fine grained-----=-comm oo cmm oo e reca e 4
Sandstone, white, slightly limy, very fine grained----=cemcccmmmm o e 1
Sandstone, blocky, pink and white, slightly limy, very fine grained, with intercalated pink
fine sandy shale-=-—-—-—cecmmmo e e 3 4
Covered Interval----——ceemm s e 16
Sandstone, white, very fine grained---==-c-cmermmmmr e e 1 6
Sandstone, massive, pinkish-white, very limy, fme -grained. Forms ledge-----=---=ce-cccan 9
Covered mterval ------------------------------------------------------------------------- 15 6
Shale, dull-red to brown, waxy, in part green-spotted----=-==mmmmmm e 16 6
Sandstone, medmm-bedded pink and white, slightly limy, fine-grained. Forms ledge-«-==-=- 4 3
Sandstone, platy, purple, pmk and Whlte, shghtly limy, fine-grained, with intercalated
- 10 6

purple fine sandy shale-----cmemmtmcm e e e e e e e



Ft.
Sandstone, platy, pink, purple, and white, fine-grained-------=-=-==cccmccmcmcnu—uoo —————e T O
Shale, thm-be dded, pink to red, sandy, and shaly sandstone containing irregular masses
(fucoidS P )mmmmmmm e e e e e e e 5
Sandstone, hard, white to red, limy, fine- to coarse-grained--~--=c-emcmmcm e caccaen
Total thickness of Harding sandstone--===se=ceemmammo e oo e ce e e eeeae 108~
Manitou limestone
Dolomite, medium-bedded, compact, dark-red, finely granular, with 3- inch layer of bone- .
white flnely mottled dense chert at top------==c=-emcm e 1
Dolomite, dark-red, finely granular, containing white to pink dense chert nodules, 3 to 6
inches in diameter -------------------------------------------------------------------- 2
Dolomite, dark-red, fossiliferous, finely granular. Orthoceras-type cephalopods--===w===w- 4 2
Dolomite, dark-red, finely granula.r, containing 1- to 2- inch layers of white to pink, finely
granular chert---—mem e e e e e 2
Dolomite, 'yellow-mottled purplish-red, slightly limy, finely granular----=--=eecccemcammman= 4
Dolomite, purple and brown, finely banded, fine sandy------===eccmmmm e cam e
Dolomite, red, very cherty, finely gra.nul,ar 75 percent of bed appears to be white to
cream- colored dense cherteeec-ceccmo e crccccncemn e e L L LR LT L - 2
Dolomite, red, limy, finely granular, with little white dense chert--~=ce-eccmcomacmaccnaaaa 1
Dolomite, thick-bedded, dark-red, granular to medium-crystalline--==-se-cecccccccucccacan 3
Dolomite, dark-red, very cherty, medium-crystalline. White to pink granular chert, and
white microfossiliferous (?) or finely figured dense chert in layers and nodules, 1to 2
inches thick--------———cccm e 5]
Dolomite, hard, red, medium-crystalline, with white slightly mottled dense chert layers,
1 to 3 inches thick, in lower part-===-e--=ccmmm o m e e e e 5
Dolomite, hard, red to yellow, finely granular to medium crystalline, with white dense to
granular chert, and white mammillary chert in-layers 1 to 3 inches thick and about 6
inches apart. Wavy basal contact---~====- B e EE L R L L e e 6
Total thickness of Manitou limestone ~=~=eseemcummcca e rccem e e 37
Pre-Cambrian granite and schist
SECTION F-1. Quarry, Phantom Canyon, Fremont County, Colorado,
NW4 sec. 33, T. 178S., R. 69 W.
(Measured by hand level and tape pn east side of Eight Mile Creek,
3. 4 miles north of State Highway 120 on Phantom Canyon Road. )
Carboniferous
Pennsylvanian rocks
Fountain formation
Sandstone, red, arkosie, containing quartz pebbles 1 to 2 inches in diameter.
Ordovician rocks
Harding sandstone
Sandstone, yellow-, red-, and purple-stained, very fine grained---=«-=cecmvccmccccanncncnaa- 5
Sandstone, pink- and yellow-mottled white, slightly limy, very fine grained------===-c-ccea-o 8
Sandstone, pink to white, very fine grained, containing abundant fish scales. Forms base
of upper ledge-~=—=-=——m - mm oo e e 5
Sandstone, white, limy, very fine grained------=--=s--mccmmcmm e e 1
Sandstone, pink, very fine grained-----c==cccmm o cmc e cdce e eeee 4
Sandstone, white, platy, very fine grained, with thin red layers-~--=-==e=scecmccaccacmn ~————— 2
Sandstone, white, very fine grained. Forms top of massive sandstone bed-«===vecmcacucacan= 4
Sandstone, pink and white, very fine grained, grading into purple very fine grained sandstone
containing abundant fish scales. Forms base of massive sandstone bed-«-=-~sscccccccecua- 5
Sandstone, pink to purple, shaly, very fine grained, with fish scales~==~-oveccccccccnnccacan 2
Covered interval. Maroon and brown shale partly exposed in placeS--==-=--ec-cocmccmacuaaan 27
Sandstone, white, platy, limy, very fine grained-----------ccccmmmmemcmc e cn i cnecan 8
Sandstone, massive, white to pink, slightly limy, very fine grained, with sca.ttered
"ironstone" concret1ons ------------------------------------------------------------- 10
Sandstone, thin-bedded, white, very fine grained, interbedded with thin layers of pu.rple
Shale= e e e e e e e e e e 3
Shale, purple, with a few thin layers of white very fine grained sandstone-=---escccccccacccan 1
Sandstone, white, ‘slightly limy, very fine grained---=-==cce-ecercmmcmcm e e eee
Sandstone, pink, shaly, very fine grained, and sandy shale grading into maroon shale~--=--==-- 2
Sandstone, hard, pink- and white~banded, very fine grained-=-===comccmenccccamccnacccnnaa
Shale, PUrple=- === e e e e e e e e e e e 1
Sandstone, white, subangular to subround, coarse-grained----e=- ==eew-- R e
Total thickness of Harding SandSton@= === mmmmmmmm oo s o o oo o o oo o1
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Ft. in.
Manitou limestone

Covered interval. Contact not expoSed--== —===-mmmmem e e e ——- 2
Dolomite, thick-bedded, red, slightly cherty, finely granular. White milky dense to finely

granular chert-=-==-=eeccamcccm e ceccec e e deeeemccccmcmmemcemce———— 5 4
Dolomite, thin-bedded to platy, red, slightly cherty, finely granular---=-=====c--ceceomecae- 4
Dolomite, thick-bedded, red, finely granular--=--—====ceeocmmcao oo 3 11

Dolomite, red, finely granular to medium crystalline, with 1- to 2-inch layers of tan-
mottled gray dense chert, red- and white-mottled dense chert, and white subtranslucent

figured, dense chert--esmem oo cm o e e cmcem e m e o 4 10
Dolomite; red, compact, finely granular to medium crystalline, with scattered small nodules
of bone-whlte faintly spicular (?) subtranslucent dense chert------cmecccccmmmmmmcccaoaana- 4 10

Dolomite, red, granular to medium crystalline, with 1- to 2-inch layers of white devitrified
chert, red- and gray-mottled dense chert, and white subtranslucent chert with faintly

visible spicules (?)-====—=-=m= e e e 8 2
Dolomite, red, compact, medium- to coarsely crystalline, with a small amount of white

granu.lar to dense chert and white mammﬂlary cherte-emecmemmm e e 4 6

Total thickness of Manitou limestone=====cemetcemmm e e oo cc e cecme e m e 37T

Pre-Cambrian schist

SECTION F-2. Cemetery Park, Fremont County, Colorado,
S% sec. 19, T. 17 8., R. 68 W.

(Measured by tape up northeast cliff of canyon,
about 1 mile northwest of Beaver Creek road.)

Carboniferous
Pennsylvanian rocks
Fountain formation
Sandstone, red, arkosic.
Ordovician rocks
Fremont limestone

Dolomite, tan, medium-crystalline-=—====--memm o oo S, 3
Dolomite, pmk-mottled tan, slightly porous, medium crystalling---====-commmmemacmeeee o 10
Dolomite, yellowish tan, fmely granular, silty to very fine sandy---- ~=-=--=c==c=c-mmcomeeeo 5
Dolomite, pink-mottled yellowish tan, finely granular, very fine sandy; resembles fine-

grained sandstone on the OUtCrOp-==-====mmmmemmec e e e e e — e e 10
Dolomite, pink, finely crystalline, and tan finely granular fine sandy dolomite-=m==-=eeeccaaax 2 9
Dolomite, red and yellow, granular, and pink medium-crystalline dolomite. Abundant small

CrinOidS-m=mm e e e e 4
Dolomite, pinkish-red, granular to medium crystalling@--=e---=ceeceaamcmcmccccccccccccncaae 9
Dolomite, pinkish-red, granular to coarsely crystalline---------~ L - 5

Total thickness of Fremont limestone---=-=c=e=mmccmocccamaeoaao- D B — i@ 9

Underlain by Harding sandstone and Manitou limestone which could not be accurately measured
and sampled.

SECTION E. Oil Creek, Fremont County, Colorado, Tps. 16, 178., R. 70 W.

Carboniferous
Pennsylvanian rocks
Fountain formations
Sarlxdstonte red brown, platy, shaly, medium-grained, resting on very irregular surface of Williams Canyon
imestone,
Mississippian rocks
Williams Canyon limestone

(Measured by hand level in dry tributary on east side of Oil Creek opposite Kansas
University field camp, SE§ sec. 4. T. 178., R. 70 W.)

Dolomite, yellow-stained red and white, finely crystalline, slightly sandy in part------ me————— 8
Dolomite, orange-mottled white, very finely granular to finely crystallin@-=--e--eecccmceuceaua 4
Limestone, red, yellow, and white, finely crystalline, dolomitic, and white slightly sandy

medium crystalline dolomite===mmmm=mm e e e e 5 8
Dolomite, white to purple-banded white, finely crystalline to fine sandy-----===cce-mmcmaceaa- 5 8
Dolomite, slightly yellow- and purple-tinged white, very finely granular, in thin wavy beds----- 10 8
Shale, soft, yellow and red, very fine sandy, with irregular basal surface----g-===-====ce--- 4

Total thickness of Williams Canyon limestone--===-=eemeec oo cccmemca e cc e eeeee 26 8



Ordovician rocks
Fremont limestone

(Measured by hand level and tape on Trail Gulch road in N} sec. 28, T. 165,
R. 70 W.

Dolomite, red-mottled cream- colored medium-crystalline, with numerous cavities filled with
red s1lt Forms top of cliff-==ecccmemcc e e e e
- Dolomite, red-mottled cream-colored, finely granular to finely crystalline---=e-vecmeveaaaas :
Dolomite, slightly pink-mottled yellowish buff, granular--c-~ececcccacrecmccrcccccccccana.
Dolomite, yellowish buff, granular, with some pink very fine grained dolomite in lower part---
Dolomite, hard, yellow, finely granular to finely crystalline-===--ccecmcmamcmmm e
Dolomite, hard, yellow, finely granular, and limy dolomite~=s==cecmcmacmcmmccacccmcncannns
Dolomite, bright-yellow, finely granular---=--=--cemcccmmm o mm o e el e e
Dolomite, gray buff finely granular, and red medium-crystalline dolomite-----~- resmm——— e
Dolomite, pinkish buff to red, fossiliferous, coarsely crystallme Small crinoids near top.
Pronounced irregularity at base-=-cemmcccmccmmen e e
Total thickness of Fremont limestong---=====e=ccmcmcccccacmm e ---

Harding sandstone
(Measured along Shelf road in SW§ sec. 27, T. 16 8., R. TO0W.)

Sandstone, yellow-stained white, slightly limy, very fine grained----==-ccecccec- RS
Sandstone, purple-mottled white, fossiliferous, shaly, very fine grained. Abundant fish

Sandstone, yellow-stained white, slightly limy, very fine gramed ---------------------------
Sandstone, purple, shaly, very fine grained-----=--=-c-scmcmmmm oo -
Sandstone, greenish white, very fine grained--=-=«c-=cecccmccmcmc o
Shale, blocky to platy, purple, sandy, with mtercalated lavender very fine grained
SandStoNe-===-emc e e ccncedmemc e er e mmcecer e e e eeeee e e e e ————
Sandstone, massive, white, fine-grained----==-=-ecmocammccc oo
Sandstone, purple, very fine grained------c=ceccmmmmc e e
Sandstone, white, very fine grained------==ccomemmmmm e eeee
Sandstone, purple, fossiliferous, very fine grained. Abundant fish plates-----c-eccocacaaoo
Sandstone, white, very fine grained, grading downward into purplish pink very fine grained
sandstone containing scattered fish plates--——=-=-= - comcm oo
Sandstone, pink and white, very fine grained-------- et R R P PP PR R LR EE R RPN
Sandstone, massive, gray white, very fine grained---------~=moccmcmmmmm oo
Shale, white, fine, Sandy---======cm oo e e e
Sandstone, purple and lavender, very fossiliferous, shaly, very fine grained, grading
downward into white fossiliferous very fine grained sandstone. Abundant fish plates--------
Shale, platy, bright purple, very fine sandy------=-=--ccemcmmo e ceeee
Sandstone, white, limy, fossiliferous, very fine grained. Abundant fish plates--=----==c----
Shale, platy, brown, fossiliferous. Small Orthoceras-type cephalopodS---====a=eec-cccecan-
Shale, Drown WaxXy=--=-=====tmcmemmm e e e me e eemee———mmmcecea—eme—eeem———
Shale, purple to brown, waxy, containing a thin layer of very fossiliferous green waxy shale.
Abundant gastropods and fish plates--=-===e-mmm o m oo oo
Shale, fissile, brown, waxy, green-spotted in part--==---c--ccccmacmmmcm o cccmaeaee
Shale, platy, brown, waxy, grading downward into platy purple sandy shale containing
scattered white subround coarse sand grains., White very fine grained sandstone layer,

3 inches thick, near middle of unjt--===-ceemcmcm o
Sandstone, thin-bedded, pinkish-white, very fine grained, with irreqular masses (fucoids?)

and very thin layers of purple-maroon fine sandy shale. Forms top of ledge-vw-ecwevccaan-
Sandstone, gray white to pinkish white, very fine grained--==-=-mcmccmmmmmncc e eeeee
Sandstone, pinkish white, fine-grained, containing scattered white subround coarse quartz

o3 -k b e e L L L LR L L P S LR LR PP
Sandstone, white, fine-grained, with scattered white coarse quartz grains------=-=-- ——————e
Sandstone, purple, maroon, and yellow, shaly, very fine grained---==--me-cmcccmcemaaccman.
Shale, purple maroon, Sandy--=---=-=c-=c-cmmmeccmme e eeceoceeeocconeciaccaaan
Sandstone, yellow, subround, fine- to medium-grained--------=cecccccccmmommecmcccac-
Shale, platy, maroon to purple, sandy, with bone-white chert fragments---=--cree- e

Total thickness of Harding Sandstone-==---=-eemmeoccemccc e mco o ccacicc e ceceeem
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Ft. in.

Manitou limestone

(Measured below Shelf road in NW4 sec. 34, T. 16 8., R. 70 W.)

Top not exposed. Estimated covered interval-----=-=-eecmommmmm oo 3
Dolomite, red, finely granular, .grading downward into pink medium- crystalline dolomite

containing vugs of CalCit@=mm===mm e o oo e e oo 7
Dolomite, pink sandy, granular, with included large subround quartz grains-------«------ -=-= 5
Dolomite, red, finely granular-=e=--cemcmcmcmam e e ce e 5
Dolomite, pink, very sandy, with included large round quartz grains-------c-ceccmccccocanne 5
Dolomite, pinkish buff, fine sandy, finely granular; weathers like sandstone----<=-ecocaccunan 4
Dolomite, pink to cream-colored, finely granular------=--=c-ceeemcmcmreaa e cccaeee 5
Dolomite, massive, pitted, pink and red, fossiliferous, granular to medium crystalline.

Small horn corals. Forms ledge------===cmm oo oo e e 7
Dolomite, pink, yellow, and white, finely granular to finely crystalline, containing

scattered nodules of tan sub-translucent chert. Forms top of first ledge above creek-------- 6
Dolomite, pinkish white, finely granular, and red medium-crystalline dolomite with trace of

white devitrified chert-----=-=ccccecmmmm - 5

Dolomite, yellow-tinged buff, medium-crystalline, containing several thin layers of white-
and tan-speckled chert, white devitrified mammillary chert, and white finely figured or

spicular (?) cherteeee-mecmem e m e e mmececccee e 3
Dolomite, red, medium to coarsely crystalline, with many layers, % to 1 inch thick, of

gray-white to pink dense and spicular (?) chert-=-==-=---mem e cm e e 7
Dolomite, pink to red, finely granular, medium crystalline; and coarsely crystalline dolomite

with layers, % to 1 inch thick, of white to tan spicular (?) dense chert----=--=--c-mcccaceoan 3
Dolomite, red, finely granular to medium crystalline--«---=-c-c-mcmcmmmm e 2

Total thickness of Manitou limestone--====m=mmmmemmom o e e g7 10

Pre-Cambrian gneiss or gneissic granite

SECTION G. Deadmans Canyon, .El Paso County, Colorado, SE} sec. 3, T. 16 3.,
R. 67 W.

(Measured by hand level and tape at spring about one mile northwest of
State Highway 115. Dip 34° SE.) ’

Carboniferous
Pennsylvanian rocks
Fountain formation
Sandstone, red, arkosic, coarse-grained.
Ordovician rocks
Harding sandstone

(Measured by tape and corrected for 34° SE dip. )

Sandstone, greenish white, subround, fine-grained--==-=-cc--cemmmcmmcem o n e maaaan 8
Shale, fissile, yellow, fine sandy-=======s=-ececemmecemmocremcaccmccccm—meeemmeme— oo
Shale, fissile, green-spotted maroon to purple==———= === e e s oo e e 3
Shale, green-spotted maroon, grading downward into red very fme sandy -shale w1th very thin

layers of white very fine gra_med Sandstone-====-==mcmccccsissomaccccccccamamcacccoeno——n~ 11
Covered interval. Judging by float, this is red-brown shale-------- S 5
Shale, red brown, with thin intercalations of pale-green shale-=-------- 3 S [
Covered interval, principally red-brown shale---==-==c=cmceccanan T 2
Shale, red brown, with intercalated pale-green shale---------- Oy 12
Sandstone, greenish white, slightly limy, fine-grained-----s~-==cc-cccmmmcmmommancmeeceeeee 2
Shale, maroon, very fine sandy, and lavender very fine gramed sandstone--=-=-c-cc-mcmmaccacan
Sandstone, greemsh white, fine-grained, containing a few scattered coarse quartz grains.and

intercalated red shale---===w--- e e v e e e i 3
Shale, waxy brown to maroon, fine Sandy=-=-==-=====c== oo o e m oo 5
Sandstone, white fine-grained, with very irregular basal surface. Fills small caves and

sinkholes in underlying Manitou limestone====m==m==mom oo m oo e 5

Total thickness of Harding SaNAStOnE == === m o me o e e e e =87
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Manitou limestone

Measured by both hand level and tape up face of cliff. Dolomite, yellow-mottled red, finely

to medium-~crystalling--===-==cmemem e e e e e
Dolomite, yellow-mottled, finely granular--=—e-somec oo m e e e ee
Dolomlte, red, finely crystalllne---—-—-----------»----—-----------------—----' ------------
Dolomite, red and yellow, finely crystalline, with one 10-inch bed of red fine sandy dolomite’

near base ----------------------------------------------------------------------------
Dolomite, yellow to tan, finely granular to finely crystalline, grading downward into purple

finely granular dolomite-==--=meemmmec e c e e
Dolomite, platy, lavender to purple, finely granular to medium-crystalline---ce-cccmcocemcaan
Dolomite, lavender, slightly sandy, finely granular---~-=---c--eccmmmmmm e ceccem e
Dolomite, pinkish red, finely granular, with thin layers of white to yellow dense chert---------
Dolomite, pinkish red, finely granular---====cscmmm e m e e e e e
Dolomite, lavender, finely granular, grading downward into thin-bedded red finely granular

dolomite-===cmemm e e e e e e mcmmece e e
Dolomite, purplish red to lavender, finely granular, with some calcite--=-c-cecccmccnmccacnanan
Dolomite, yellowish red, finely granular to medium-crystalline, with trace of white milky

chert at top==-==c=m=cm e e
Shale, red-mottled buff--====ce-cemca e e e
Dolomite, yellow-mottled red, medium-crystalline, containing two very thin layers of

pinkish-white subtranslucent chert in lower part------cce-cemcmmmmcmcm e ccccieeeeee
Dolomite, yellowish brown, medium-crystalline, and red finely granular dolomite--=c~-n-c-=-
Dolomlte, red, finely granular to medium-crystalline----c-cemcremm e e e
Dolomite, red, finely granular, containing small quartz geodes and thin layers, % to 1 inch

thick, of buff dense chert and white faintly figured subtranslucent chert-------cceccocuccaa-

Dolomite,' purplish red, medium-crystalline, with five layers, 1 to 5 inches thick, of
white dense chert, pink chert, showing a few spicules, and white subtranslucent chert
with yellow SpotS-wm-memmoccm e e et e r e ae
Dolomite, purplish red to pinkish red, finely granu.la.r --------------------------------------
Dolomite, red, medium-crystalline, w1th thin layers, % inch thick, of bone-white to cream-
colored dense (1S R et
Total thickness of Manitou limestone--=--=--tcaccmm i c e mcrcrcecme e

Pre-Cambrian gneiss

SECTION H. Williams Canyon, El Paso County, Colorado, NW% sec. 32,
T. 13 8., R. 67 W.

(Measured by hand level and tape beginning along east side of road 100 yards north of
"The Narrows" and continuing on "Temple Drive" up the cliff to and above the "Cave
of the Winds". )

Carboniferous
Mississippian rocks
Hardscrabble limestone
Contact with Pennsylvanian rocks not exposed. Estimated interval that could not be measured

and sampled------c=-mmmm e e e e B e P E P PP L P
Dolomite, pinkish buff, finely to medium-granular----=---ccccmcmrmc e mm e e e
Limestone, brown, finely crystalline to dense, grading downward into buff finely granular

dolomitic limestone=======cccmcmm e -
Limestone, white, fine, sandy, grading downward into buff, finely crystalline to dense

limestone=m=memmmccm e m e rcr e mrr e e
Limestone, buff to tan, finely granular, dolomitic=-=-=--ewemmmamcmm e e
Limestone, cream-colored to pink, finely to medium-crystalline, with abundant calecite~=-==w--
Dolomite, buff, granular, grading downward into brown finely crystalline limestone-=--====n=-
Limestone, buff medium-crystalling-==-==- e mm e e
Limestone, cream-colored, finely crystalline, containing tan faintly figured dense chert and

thin layers of tan granular dolomite-=mmeemmcmmm e mm e mee e emmeee
Limestone, faintly red- and yellow-mottled, finely crystalline, and gray-white finely granular

dolomitic limestone--==cccccammmm e crmr e

Limestone, yellow-stained cream-colored, finely granular, delomitic, and pink finely
granular dolomite. Reddish-brown to yellowish-red subtranslucent dense chert-----~--v----
Sandstone, gray, poorly sorted, limy, subround, fine- to medium-grained; pink limy fine- to
medium-~grained sandstone, pink finely granular dolomite, and pinkish~buff limestone
conglomerate with included clay pellets. The base of this unit appears to mark an
Unconformity=====mmmmmmme e e e e e e cememsemeseemmmeecmeeseeeecee-———————




Limestone, brown, dense; missing 5 feet east along outCrop-=-=======s-eccmocmcmcmccacan-
Limestone, yellow-stained cream-colored, finely crystalline, and dolomitic limestone-------
Dolomite, buff to tan, finely granular, containing one lens of gray- and buff-mottled dense

Dolomite, light-buff, very finely granular-----------cecmmermcmcma e cccccccccce oo ee
Dolomite, pink to cream-colored, finely granular------=--=---ecce-momccmocemcccmcccneee oo
Dolormte buff, slightly micaceous, finely granular, with yellow and white dense to granular

Limestone, pink-tinged buff, fine sandy-----=-=se=memmmmmmm e e e e e
Limestone, pink-banded bu.ff micaceous, sandy and dolomitic, with 1rregula.r basal

Williams Canyon limestone
Dolomite, pink- to marocon-mottled yellowish-buff, sandy; missing 10 feet east along

OULCTOP===t======r= e m e e e e eee— e mm e mm—em—mmmemmem——mmmm————eeo
Sandstone, pink to Whlte dolomitic, f1ne~qra1ned and yellow-stained buff finely granular
dolomlte ----------------------------------------------------------------------------
Dolomite, hard, purple, maroon, and yellow, slightly sandy, very finely granular-----==-=---
Shale, purple, maroon, and yellow, fine, Sandy---------=—=cmmmmommmommo oo
Sandstone, gray, very limy, fine-grained--=====-===ccmmmm oo mma e
Limestone, maroon- and yellow-mottled buff, slightly dolomitic, finely crystalline~==e=cevcu--
Shale, yellow tan, very limy; gray-green, fine sandy shale, and yellow-white fine- to
medium-grained Sandstone==——= === oo e
Limestone, thin-bedded, brown, finely crystalline; and red-brown, finely crystalline
dolomltlc limestone-c-ceeccmccmcccceic e ecciecccnmenmcmcccdccmcccccmcccemmeceananan

Limestone, soft, white to buff, sandy; red dense dolomlte, and tan limy shale---«--=cvceencun
Sandstone, poorly exposed beds gray buff, limy, fine-grained; and poorly exposed beds of
brown finely crystalline limestone, and red-bu:ff finely granular dolomite. Estimated-------
Siltstone, tan, limy and in part finely sandy-----=-==--ccmcmmmo oo
Dolomite, red to brown, finely crystalline, in-part fine sandy---==-==-c-ccccccncncncnccnann
Dolomite, yellow-stained, fine sandy, and gray-white very limy fine-grained sandstone,
containing limestone pebbles. Irregular basal surface--------------eocmmommmcmcmcno o
Total thickness of Williams Canyon limestone==---==c cccomcmmcmccmccca e

Ordovician rocks
Manitou limestone, restricted
Dolomite, massive, yellow-stained, slightly pink-tinged buff, medium-crystalline~---v-cezc--
Dolomite, massive, pink to buff, medium to coarsely crystalline, containing light-buff
chert with faintly visible figures. Very thin layer of white round- medium-grained
sandstone near base. First bed above Cave of Winds parkway-----===---==ceecccacccaa-u -
Dolomite, pitted, massive, yellow-stained pink to buff, medium- to coarsely crystailine,
containing light-buff shghtly figured or fossiliferous chert. First bed below Cave of

Winds parkway========m=cm e e e e e m e m e emmmcmmeeecccmae——~
Limestone, gray, medium-crystalline, dolomitic, grading downward into pink-tinged

gray finely crystalline limestone=— === oo e e e e
Dolomite, pink, fine sandy; and buff finely granular dolomite-=-=====mcecemmamcmmmomccamnaa
Limestone, purple-mottied buff, finely crystalline to dense--====mememcoemmmcmcc e cccmmeaee
Dolomite, buff to brown, finely granular, limy--=-====c--—comm oo memccemaeee
Dolomite, hard, gray buff to buff, finely granular----=-=-=-==e ccemcmmaeccomemoooocmooono
Dolomite, pinkish buff, finely granular----===-m=m=emeecee o cc e cc e
Dolomite, platy, buff, finely granular-==--—== e -m oo oo e e
Limestone, buff, finely crystallin@-==-=====ce oo e

Limestone, slightly yellow-stained gray buff, finely crystalline, containing gray and buff
dense chert noduleS == === === e m e et ———
Limestone, massive, buff to tan, microfossiliferous, finely crystalline-----cecoc-cccccaeaa-
Limestone, platy, gray, densSe-=—-- s oo e e
Limestone, dark-buff, finely crystallme t0 densSe---—----mccmccccmmcememccmmcceeccmc——————
Limestone, brown, denSe==-——== == m e e e
Limestone, purplish buff, fossiliferous, glauconitic, medium-crystalline--=--=--=-c-voceuu--
Limestone, slightly pink-tinged buff, glauconitic, finely crystalline to dense----====---------
Limestone, pink-tinged buff, medium-crystalline-=--=--=--cccmmemommmcm e ccmccccemeen
Limestone, cream-colored, finely granular, dolomitic=======cmmomomccmom o mmcmccccmmeeee
Dolomite, slightly yellow-stained buff, granular-==-=====----mmmeocmmc oo
Limestone, thin-bedded, buff, faintly oolitic, finely crystalline===e-erme-mmmmccmoccmacaaana-
Limestone, cream-colored, finely to medium-crystalline, with two layers of cream-colored
spicular chert nodules. Upper part is faintly oolitiC--=w=====mcmmmccc oo mmmcmmee o
Dolomite, pink-mottled buff, finely granular—=-——=-=ececmcm oo m oo ee
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Limestone, buff, finely crystalling=---=-cacmcmm e e em
Dolomite, redd1sh buff, finely erystalline to finely granular; and buff finely crystalhne
llmestone ---------------------------------------------------------------------------
Limestone, cream-colored, finely crystalline, with included drusy quartz-------=-=-eceecaa-x
Limestone, buff, finely to medium-crystalline; and dolomitic limestone containing white

devitrified spicular chert-----~ccccccmcm e
Limestone, buff, finely crystalline, and buff finely granular dolomitic hmestone, with_ .

six 2-inch layers of gray spicular dense chert---=---=cccemmmcmam e
Limestone, buff, finely crystalline, grading downward into buff finely granular dolomite--~--- 11 5
Limestone, buif, finely crystalline-=-~=cmmaecccam e 4 1
Limestone, pink-tinged gray to buff, finely crystalline, with a thin layer of buff very

glauconitic oolitic to pisolitic microfossiliferous finely crystalline limestone about .

2 feet below top=-—=cm—m s m o e
Dolomite, yellow-stained buff, finely granular, gradmg downward into buff slightly oolitic

finely crystallme limestone--==—=—mcc e e
Limestone, cream-celored, slightly glaucomtic, fa.mtly oolitic, finely crystalling----=-e-eu-v
Dolomite, yellow-stained cream-colored finely granular---=e=cscerome ccrmcmencemcnccnccaax

. Dolomlte pink, finely granular--=-====Sc-m oo m e e ———
leestone, buff, finely crystalline, containing pyrite and white- to tan-fiqured chert---------
Limestone, thin-bedded, buff, finely crystalline, and dolomitic limestone--====cmecccaccacaa
Limestone, buff, finely crystalline, with calcite and iron concretions----=-ceccccmcccaaaa -
Limestone, thm-bedded buff, finely crystalline, with traces of galena, calcite, and

glauconite. Lower 4- 1nch bed is very shaly--==c--ccecccm e e e
Limestone, thin-bedded, cream-colored, finely crystalline to dense, with traces of

galena, hematite, and glauconit@=e==c=cecmmm oo
Limestone, thin-bedded, buff, fossiliferous, finely to medium-crystalline, and dolomitic

limestone with trilobites and trace of cream-colored finely figured dense chert.

Kainella Sp, =—====mmmme o e memeee e e meme—meeeeeem— e e
Limestone, platy, dark-buff, finely crystalline to finely granular, dolomitic----=«--- meemmene
Limestone, thin-bedded, brown, finely crystalline, and dolomitic limestone---==veeccecacacax
Limestone, brown, medium-crystalline, with paper-thin black shale partings, organic

material, and limestone pebbles. Slightly wavy basal surface, possible unconformity---~--- 5
Dolomite, shghtly yellow-stained pinkish red, glaucomtlc, granular, and buff finely

crystalhne dolomitic limestone-=-=-==ceec o m e 3 4
Dolomite, purplish-red, fossiliferous, coarsely crystalline, with calcite and Orthoceras-

type cephalopodS--==cemcm oo m oo e e 1 11
Limestone, thin-bedded, finely crystalline, dolomitic------ T e L L e 1

Total thickness of Manitou limestone, restricted~-==-====--=- B il T TR TP 186 8
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Cambrian rocks
Ute Pass dolomite
Dolomite, purplish red to buff, coarsely crystalline--==-=eesemcocccmmcccmammcccccaaeeeaa 1 2
Dolomlte, thin-bedded, purplish red to buff, granular to coarsely crystalline, with
dendrites on beddlng surfaces and paper -thm green shale partings-------=-=c-ccmcemmmceux 4 4
Dolomite, dark-red, finely crystalline and granular----=--eeccecemcecucmaccmameacncaccenaae 3 8
Dolomite, dark-red, very glauconitic, coarsely crystalline, with wavy basal surface--veeeea- 5
Total thickness of Ute Pass dolomite===eemmc o e oo e 1z 2

Cambrian rocks
Sawatch quartzite

Sandstone, platy, green gray, very glauconitic, fine-grained---=-=-==cm-emccmmmammccaao
Sandstone, white to red, glauconitic, subround-, medium-grained--=--=----cecmmcccccao--- - 1
Dolomite, red, very glauconitic, very sandy, coarsely crystalline, grading downward into

red very glaucomtlc fine- to medium-grained dolomitic sandstone--===-=-=eececmomcaccaaoo 8
Sandstone, red, glauconitic, fine- to medium-grained, dolomitic and red glauconitic coarse

sandy dolormte ...................................................................... 4
Sandstone, red, glaucomtm, fine- to coarse-grained, dolomitic--===-=-==meommcaccocaacoaoan 5
Dolomite, red, glauconitic, coarsely crystalline, with included large round sand grains------- 5
Dolomite, dark-red very glaucohitic, coarsely crystalline, sandy------=--=--=-==-coceoo-- 1
Dolomite, red, fine sandy-—------------------------_--------------------------_-------.".
Dolomite, da.rk—red very glauconitic, coarsely crystalling@----==- —ce-mamaacommmmccamnncnnn 1
Dolomite, red, ﬁxiely crystalline, sandy, grading downward into red glauconitic slightly

feldspathic subangular coarse-grained dolomitic Sandstone---=--=====wcemeermcocoamaooua- 4
Sandstone, red to pink, glauconitic, feldspathic, subround- to subangular, medium- to

coarse-grained, dolomitic-==-=--cmmocmeeaao e POy 8
Sandstone, white, feldspathic, subround, coarse-grained, slightly dolomitic---~-=--=- cm————— 3
Sandstone, pink to buff, fine- to medium-grained, with thin maroon shale partings---=======--
Sandstone, pink tc white, slightly feldspathic, fine- to medium-grained, dolomitic--«r=accncen 7
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Sandstone, green-spotted purple, subround-, medium-grained---====-c-ceemccccacccaane.

Sandstone, white, slightly feldspathic, subround-, medium- to coarse-grained----===e--eeuas

Sandstone, white, subround, coarse-grained, with white quartz pebbles up to 3 inches in
diameter. Wavy basal surface---==---c-ccmcccmcmm e e e B et
Total thickness of Sawatch quartzite-----ccmcmcmm e c e s

Pre-Cambrian gzjanite

SECTION I. Missouri Gulch, Douglas County, Colorado, E} sec. 34, T. 10 8.,
R. 69 W.

(Measured by hand level up north face of quarry.)

Carboniferous
Pennsylvanian rocks
Fountain formation
Mississippian rocks
Hardscrabble limestone
Limestone, pink to gray, coarsely crystalline, capping hill. Approximate top of limestone
formerly called Madison at this locality~«-e=-crecemcmcmcmrcncccmcccccc e cccrccceceae
Dolomite, pink, medium- to coarsely crystalline-=--ecemcmcercccmcrcrccccrr e ccccccenee
Dolomite, pink to gray-white, granular to coarsely crystalline-~--=-w-cecocemcmmmmeccacaao
Dolomite, pink, finely granular; and buff finely crystalline limestone containing a small
amount of brown dense chert--------- oo oo o
Limestone, cream-colored to buff, finely crystalline, grading downward into cream-colored,
microfossiliferous, dense dolommc limestone=--=c<-cccccmccmmcni e ccccnc e
Limestone, tan, dense grading downward into pink-buff finely granular dolomite with thin
layer- of pink-white fine-gramed sandstone at base. Forms base of ledge-----=====uceuoon
Covered interval. Contact of Hardscrabble and Williams Canyon limestones in this

Williams Canyon limestone
Sandstone, hard, lavender, quartzitic, subround-, fine-grained---~==--vcoccmemccccaccuaana_-
Sandstone, lavender, limy, fine- to medium-grained------=ccccccccmcmcmmrccmcccccccccana.
Limestone, cream-colored, finely crystalline--==---=-cecmemmmccmmm e e e
Sandstone, 'pink, limy, medium-grained--------cecomme e e
Shale, platy, lavender, limy-~--ceccomccccmcmmcm e rc e e e
Dolomite, thin-bedded, lavender and gray, very finely granular, fine sandy in part----------
Dolomite, thin-bedded, lavender to cream-colored, finely granular to fine sandy--------~---~
Dolomite, lavender, fme sandy, grading downward into thin-bedded, purple-mottled buff
finely granular dolomitic limestone and finely crystalline limestone------=eecemmmccaaaaoo
Dolomite, thin-bedded, purple-mottled lavender, very finely granular, and dolomitic
limestone--===-c-ccmmm e e e e e
Dolomite, thin-bedded, purple-banded gray buff, finely granular, grading downward into
purple-banded gray-buff finely crystalline dolomitic limestone--=e==-cvccmcccccoccnaacaan
Limestone, purplish gray, finely crystalline, dolomitic-~c===cccmcemmcmmccm i cccmccceee o
Shale, platy, gray, limy--------ccmcmmmm oo e e e
Limestone, thin-bedded, lavender, finely granular, dolomitic-we-c-cecemmcccenccec e
Limestone, platy, gray, finely crystalline-=-«e----ec-memcmccecmccecnrcr e e e
Sandstone, purple-mottled green, limy, conglomeratic--=-==-cecccemcmcmem e
Shale, green, slightly limy, fine sandy----~------=c-mccmemm et
Total thickness of Williams Canyon limestone-----~----cmmccmmmmmcic e )

Ordovician rocks
Manitou limestone

Limestone, red-mottled tan, finely crystalline---=---=me— oo mm oo

Limestone, purple-mottled gray buff, finely crystalline--=--=---ecesmcoommmmcocmneo o

Dolomite, red to lavender, medium-crystallin@--====-mmcemcmmccommmco oo eale o

Dolomite, massive, red, medium-crystalline, containing ferruginous material grading
downward into red-mottled buff finely crystalline limestone-----==cammccccomccmmamaeaoo

Dolomite, massive, pink to purplish red, very finely granular------------=--—«occoecuca o

Dolomite, massive, slightly yellow-mottled purplish red, medium-crystalline---«-------=-—-

Dolomlte, massive, purplish red, very finely qra.nula.r hmy, containing calcite. Yellow-
stained in part==-=======m - - e e e

Dolomite, massive, purple-mottled red, very. fmely granular, containing some calcite--~---=

Dolomite, massive, purplish red, finely granular-----==----cocreemcmmr oo
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Limestone, purple-mottled gray, very fossiliferous, coarsely crystalline. Abundant

trilobites and brachiopods--=--===-mmcm oo e 4
Limestone, rubbly, purple-mottled gray, finely crystalline-=--=-=cceomommommmmm e 1
leestone, red, fossiliferous, fmely crystalline, with abundant brachiopods on upper surface.

Apheoorthis Sp.---===---——c e 1 4
Limestone, rubbly, purplish red and buff, finely crystalline to dense, with gray-green limy

shale partingsS-==-=—=-== == 2 1
Limestone, red, fossiliferous, finely to medium-crystalline, dolomitic, with abundant

brachiopods and trilobites on upper surface. Nanorthis sp., Apheoorthis sp, --=-------u- 11

Dolomite, rubbly, red-mottled gray, fossiliferous, finely to medium-crystalline, with gray-

green fissile limy shale partings. Brachiopods abundant near middle; trilobites and

brachiopods abundant at top. Apheoorthis Sp, =-=-==-=—cmmmocmcc e e 4 6
Dolomite, red, fossiliferous, medlum-crystalline, grading downward into buff coarsely

cry_alllne 11mestone Sma.ll pelecypods and gastropods abundant near top. Nanorthis sp.,

Apheoorthis sp. , Leiostegium sp., Hyskricurus sp, ~=-====<=-============-=llioooililamas —= 1 2
Limestone, rubbly, tan, finely crystalline, with green and purple shale partings--~=---~-----—- 2 2
Limestone, gray.buff, very fossiliferous,. finely to coarsely crystdiline. Abundant gastropods

and trilobites. Nanorthis sp.., Apheoorthis sp., Finkelnburgia sp., snail-like Sinuites----- 6
Dolomite, red, medium- to coarsely crystalling-c=---=c--m—cemm ool 2 2
Limestone, rubbly, yellow-stained buff, finely to coarsely crystalline, with green sandy

shale partings-—— == mmm oo oo e e e e o 1 1
Dolomite, red, slightly glauconitic, medium-crystalline, with included biotite mica flakes----- 2 2
leestone gray—buff fossiliferous, glauconitic, coarsely crystalline, with one 8-inch

bed of red glauconitic coarsely crystallme dolomite near middle. Brachiopods abundant---- 4 4

(Measured by hand level along South bank of creek)

Dolomite, thin-bedded, red, glauconitic, coarsely crystalline, grading downward into gray-
buiff glauconitic coarsely crystalline limestone---=--==ceemommmmmmece e 5 6
Limestone, red to buff, glauconitic, coarsely crystalline, grading downward into red
glauconitic conglomeratic limestone which contains gastropods, green shale fragments,
and fine sand grains--==e=c-ece o mm o e 3
Limestone, red, finely crystalline, dolomitic----=---cmemmoccmmm e 2
Dolomite, poorly exposed, thin-bedded, purplish red, slightly fossiliferous, finely granular,
and pink to purplish-gray finely crystalline limestone---------=-c-comemmmmmceeee 4
Shale, platy, brown, slightly glauconitic, micaceous---===-c=-c-cmmmmmm e 1 )
Total thickness of Manitou limestone----=—c---cccmmcm oo e 75 10

Cambrian rocks
Ute Pass dolomite .
Dolomite, alternating thick- and thin-bedded, red, very glauconitic, coarsely crystalline,
containing calcite--—==--cmmm e e o 4 10
Shale, platy, DroOwn- === == s e e 6
Dolomite, thin-bedded, red, glauconitic, micaceous, fine sandy, finely granular, grading
downward into red glauconitic, coarsely crystalline dolomite=--=--ccmecmmccmmca e 5 6
Dolomite, thin-bedded, red, very glauconitic, medium- to coarsely crystalline, with
included mica and sand grains. Contact of Ute Pass dolomite and Sawatch quartzite is not
exposed but this bed which was excavated is probably within 5 feet of contact---=-wceeccan-- 5 6
Total thickness of Ute Pass dolomite~-------cmeommommc - 16 4

Cambrian rocks
Sawatch quartzite

(Measured by hand level up north side of gulch 250 yards east of Quarry. )

Covered interval, estimated----===c- oo oo e e e 5
Sandstone, brown to purple, slightly limy, subround, fine- to coarse-grained-------==-o--uu- 4 8
Sandstone, purple, slightly limy, subround, medmm-gramed Sand grains show secondary
enlargement in PaArt-====== e oo oo e 11
Sandstone, bright yellow, poorly sorted, slightly limy, fine- to medium-grained, grading
downward into purple-mottled yellow slightly limy fine-grained sandstone------=--c-c--c--o 5
Sandstone, red to pinkish-white, well-sorted, slightly limy, fine- to medium-grained-------- 16
Sandstone, alternating beds of pink and Whlte, sl1ghtly limy, subround-, fine- to medium-

5
Sandstone, pink, poorly sorted, slightly limy, fme- to coarse-grained----=---=----cewocmon- 9
Sandstone, yellow, subround-, fine- to medium-grained---=--c-=cccmmmmmmom e meeees 1
Sandstone, very friable, tan, subround-, medium-grained, grading downward into reddish-

brown subround medium-grained sandstone-—--==== === mm e oo ce e 5
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Sandstone, ferruginous red to tan, poorly sorted, slightly feldspathic, slightly limy,
fine- to coarse-grained, with some secondary Quartz---—--—=m==c--mmecacmmomaacoca o
Sandstone, ferruginous brown and red, slightly limy, subround fine- to coarse-grained-------
Total thickness of Sawatch quartzite--ee=ecmmeemmcmoc o e cccccecccm el

Pre-Cambrian granite

SECTION J. Gove Canyon, Douglas County, Colorado, NE} sec. 2, T. 10 8.,
R. 68 W.

(Measured by hand level and tape on west side of Gove Creek. )

Carboniferous
Pennsylvanian rocks
Fountain formation
Clay, red, with limestone and chert boulders, some of which contain brachiopods of
Mississippian age.
Mississippian rocks
Williams Canyon limestone
Dolomite, pink, finely granular to finely crystalline---====ecmcocm o m e e
Dolomite, poorly exposed, hard, pink, finely to medium-crystalline, with conchoidal

Dolomite, poorly exposed, red, lavender, and gray buff, finely granular--------cc-cccecae-o
Sandstone, red, lavender, and white, slightly limy, fine- to medium-grained---<---c==cacn--
Dolomite, blocky, lavender, finely crystalling-=s=-e-me-cccmucmmcmcmcmcccremcccccccccaceee
Dolomite, lavender to buff, finely granular, sandy in part---==---=c-eccccmcccmmeccanccaaoo
Sandstone, lavender, dolomitic, fine- to medium-grained---==-~-==cccccmmcmmmmaccanncnan
Dolomite, lavender, fine sandy---=-=c=mccecmcmmma e mrmrc e e e
Dolomite, lavender, finelygranular to finely crystalline -~=--=~=-ececoccccmmccrcccncncacana-
Dolomite, thm-bedded lavender and buff, slightly sandy, finely granular, and compact
lavender finely granular dolomite--=--cmmmc e
Dolomite, thin-bedded, lavender, finely granular to fine sandy, with 4-inch bed of lavender
dolomitic fine-grained sandstone near middle=~-=c~==ceecmmm e
Dolomite, thin-bedded to rubbly, hard, lavender, finely granular, with included
subround sand grainS-----=-c-cmccmcmmcccimmcne e R ]
Dolomite, platy, fine sandy----=--=--=-cmeccmmm e
Dolomite, thin-bedded to rubbly, pink, finely granular, and yellow- and purple-mottled
lavender finely granular dolomite-=cemccmacmmem e e e
Siltstone, thin-bedded to rubbly, lavender dolomitic; lavender finely granular, dolomlte with
calcite; and red to purple finely granular dolomite --------------------------------------
Shale, platy, purple, slightly dolomitic, with irregular basal surface-==-c-=~-cocecamncanaun
Total thickness of Williams Canyon limestone--«=-n-=eccemcmmem e

Cambrian rocks
Ute Pass dolomite
Dolomite, medium-bedded, red, very glauconitic, sandy, interbedded with red glauconitic
dolomitic fine-grained sandstone---ece=mececcrem e cm e c e e e
Dolomite, medium-bedded, red, very glauconitic, sandy to coarsely crystalline, with green
layers of glauconite between beds. Calcite vugs in upper 1 foot-----eecmccccmcccccccncanao
Total thickness of Ute Pass dolomite=-==ccememcmcmcmcm e e e

Cambrian rocks
Sawatch quartzite

Sandstone, hard, brown to tan, well-sorted, glauconitic, calcareous, subround, medium- to
coarse-grained-~=~=--=ec--emccme e s e e e e em e e ce e e re e — e

Sandstone, hard, brown to tan, subround, medium- to coarse-grained---~====-=-- ——————————

Sandstone, frlable, finely brown-banded white and tan, poorly sorted, subround, fine- to
coarse-grained---«-~e=m-cecen- et e EEE DL L E L L PP PP T

Sandstone, friable, white to brown subround, fine- to medium-grained---~-e=ec-ceecccncoaa

Sandstone, friable, brown, subround fine- to medium-grained, grading downward into
pinkish-white to tan finely brown—banded subround medium-grained sandstone--------e-e---

Sandstone, friable, white to brown, subround, fine- to medium-grained, with considerable
iron staining at top--==e=c-mccmm e e e -

Sandstone, friable, white, subround, fine- to medium-grained, grading downward into wh1te
finely brown-banded subround fine- to medium-grained sandston@--=--e=eccmeccnoeSancnna-

Sandstone, friable, brown, subround, fine-grained----=e-ceemmcmmcemccccc e

Sandstone, friable, white, finely red-banded, subround, fine- to medium-grained------~=c=c--
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in.
Sandstone, friable, pinkish-white, subround, slightly feldspathic, fine- to medium-grained---- ~ 7 4
Sandstone, dark reddish brown, limy, fine- to medium-grained, with ferruginous hard
2
8

L = T e e L L T ————— 3
Sandstone, iron-stained white, subround, fine- to coarse-grained, containing ferruginous

hard nodules and layers, and scattered quartz pebbles. Cross-bedded in part-------------- 1
Sandstone, friable, white, slightly feldspathic, subround fine- to medium-grained-=---c==ccc=m-. 3
Sandstone, friable, pink-, purple-, and yellow-tinged white, subround, fine- to medium-

QP aINEd-= === === == m o e 11
Sandstone, very friable, white, yellow, and pink, subround-, medium- to coarse-grained----- 6 11

Sandstone, friable, white, fine- to medium-grained, grading downward into hard white
feldspathic subround to subangular coarse-grained sandstone, with white quartz pebbles

(4~inch in diameter) at base. Smooth basal contact-=======mmmmmmm oo 5 6
Total thickness of Sawatch qUArtzite=--—=== e mmm oo e e o 88 11

Pre-Cambrian granite
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