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iy = o e Gl [ . o ) ) . stone and pebble conglomerate beds commonly that weathers to brown and olive-green clay; lesser
SR Ty iy 42 Condensed map-unit descriptions focus primarily on lithology, contain large clasts of claystone and amounts of yellowish-gray, medium- to coarse-grained SURFICIAL DEPOSITS
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HUMAN-MADE DEPOSITS—Earth materials emplaced or fCreftace‘OL‘ls-Terhary S?Mda'g' Onlly about 1,000 scattered thin beds of fine- to very fine-grained B | Holocene
modified by human beings or deposited as a consequence of t of unit 1s preserved In quadrangle sandstone and occasional thin beds of gray sandy " Qesy
human activities TKda4 Facies unit one—White to light-gray, cross-bedd%d limestone el / | |
S g ; i d or massive, very coarse arkosic sandstone, peb- Lower part of upper transition member—Yellowish- R
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- nless is estimtite d to be 3-30 ft SO S8 spathic sandstone. Occasional interbeds of thin Ko Conel-m-cone z‘_)l'):e 0; :ﬂavmgtto'n. (1933}‘;1 Pﬁrl;-gray
i ™ _thi clayey or silty shale containing reddish-brown
el : t(l) Teryahil be(ildidbgray Claystl{j}ne ar?dhsandy siderite ironstone concretions, gray iron-stained - QUATERNARY
ALLUVIAL DEPOSITS—Sand, silt, gravel, and clay transported claystone or dark-brown to brownish-gray, ; . ; i
: ’ ; ) arosniecrich siltstonete coarse rsandstone cons limestone concretions, thin bentonite beds, and
and deposited by flowing water in channels or as unconfined &a ot Thickrs ot cotEetiong with.éoassinscone shruchize Plei
runoff or sheet flow. Deposits resulting from sheet flow are re- WELNg Pukicice mants il clshngene
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: _ _ rangle to about 25 ft in Jimmy Camp Creek; MAP SYMBOLS
Qay; | Young alluvium one (late Holocene)—Chiefly light- pinches out further southeast. Heavy dotted line
| browriish- gray, grayish-brow, atid dark-grayish-brown, at the base of TKday, in Jimmy Camp Creek, is a Contact—Dashed where approximately located, queried
poorly sorted sand, silty sand, and minor pebble gravel. thin layer of TKday about 10 to 30 ft thick where uncertain ’
a Qay4 exists on narrow flood plains and the floors of K . ;
4300 . 5 3 . da Lower part (Upper Cretaceous)—Orange-weathering, . ;
J+:00 stream channels, most of which are incised, and it ; : 2 Fault—Dashed where approximately located; ball and
: : : S yel-lowish-green and greenish-gray to olive-brown !
plankets Rayg m, areasiasacent to iselasel chiiiicls e sandstone almost exclusively composed of andesitic bar on downthrown side N -
over a broad fan-shaped area along the east edge of the ial interbedded wi hy P h dvih 5
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some has existed long enough for a 2- to 8-in.-thick A FECER A0 DROWR, §o' DIQWHISH-prays SLisione atl by crossbar, angle of dip shown in degrees where _ _
© . . . sandy claystone. Sandstones thick to very thick measurable
b B horizon to form (see Fig. 4 and Table 3 in booklet for ex- Lisddod : beddead, ard erad
S lanation of soil terminology). Areas of Qay4 are subject edded, massive or crossbecded, and grade up to ; : .
o P : ; ; finer grain size material in most beds; very poorly 5 Abandoned and collapsed or reclaimed coal mine adit
g to frequent flooding. Exposed thickness generally is 2-8 ft : : — Paleocene — TERTIARY
El sorted and contain abundant greenish-gray clayey a . .
st Young alluvium two (late and middle? Holocene)—Sedi- matrix. Finer grained beds are mostly greenish-gray Abandoned and collapsed or reclaimed coal mine shaft
s ment is similar to that of Qayy, except that it includes clayey material mixed with a variable proportion of - Plugged and abandoned oil and gas test well - "
f several thin beds and lenses of dark-grayish-brown to organic material; occasional thin beds of coal and
{n] il very dark-grayish-brown sediment. Qayy blankets large dark-brown coaly shale, greenish-gray tuff, and o Fossil locality—DMNH, Denver Museum of Nature
' areas on broad valley floors. It is overlain by Qayq near light-gray clastic dikes. Locally at the base of the 2132 and Science; E and WP, field locations discussed in
present-day stream channels and, in places, it overlaps member there are lenticular beds of light-gray, booklet
Qam. In other words, Qays, Qayp, and Qam may exist medium- to coarse-grained, crossbedded, quartzose 2 . .
side by s.ide at nearly the same ‘level. The upper surface pebbly sandstone or yellowish-gray to orange chert- * Radiocarbon sample locality Kda
‘ of Q?Y2 is generally 10-15 ft higher than stream Ehaﬂ' pebble conglomerate. Unit is about 300 ft thick in -;——:T—]\:n——— Approximate location of the Cretaceous—Tertiary
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B hlgh&l.. n ﬂ..le soufh:?:rn pazk.ab th? AIRR AV weak', & Laramie Formation, undivided (Upper Cretaceous)— - . . X UNCONFORMITY
o8 4208 to 18-in.-thick soil is developed in Qay,.Unit is subject Divided into two members: or ymbtnhee: mgd, 0 s Limits of inferred buried paleovalley; arrows point
1 to infrequent large floods. Estimated thickness is 10-20 ft b ; M . -~ downvalle
i o ) sandstone member. Areas of probable Laramie Form- y

Young alluvium, undlv_ld'ed (Holocene)—Unit consists of ation that were mapped by previous studies, but now Channelized streambeds and canals for drainage and
Qayy and Qayy undivided because exposures are poor obscured by urbanization are shown as undivided flood control
or deposits of the two units are too small to show sep- Laramie Formation on map

_ _ arately at the map scale. Estimated thickness is 10-20 ft Upper member—Yellowish-gray, olive-gray, and A———A’ Alignment of cross section
: Gam |  Middle alluvium (late Pleistocene)—Chiefly light-brownish- brownish- gray sandy shale that makes poor
gray, pale-brown, light-yellowish-brown, and grayish- natural outcrops, thin coal beds, and channel ACKNOWLEDGMENTS — Upper Cretaceous | — CRETACEOUS
L brown, poorly sorted sand and subordinate amounts of fillings of fine- to medium-grained, light-colored . . , o .
w07 B - gravel. Unit underlies a terrace that, except along Foun- saridstone: ‘Sardstone bads often cemaritad. with This mapping project was funded jointly by the Colorado Geological
4 3 tain Creek (southwestern part of area), is only slightly limonitic iron oxides which form discontinuous Suryey and the. US. Geologlc.al Survey .thr ougﬁ the STATEMAP proe
higher (3-5 ft) than Qay,. Along Fountain Creek, the lenticular layers of resistant ironstone. Two or three gram of the National Cooperative Geolog.u: Mapping Actof 1992, Ag1:ee~
upper surface of Qam is 40-50 ft higher than the creek thin coal beds 1 to 10 ft thick; local bright-red or ment No. F1HQAGRD. Robert M. Kirkham (Colotato Geslogieal
= and 30-40 ft higher than Qay,. Moderately developed orange sandstone or shale beds oxidized and baked Survey); John. W. Himumelreich,. Jr; (Bnghneering Geologist, Colorado
5 _ soil profiles consisting of A/Bw/BC/C, A/BA/Bt/BC/C, by burning coal. About 400 ft thick Springs, Colorado); Kirk R. Johnson (Curator of Paleontology, Denvgr
A S Sree y A/AB/Bt /Bk/C horizon sequences are developed ) _ Museum of Nature and Science) and Robert G. Raynolds (Denver Basin
< Golf Coutse. © - =37k s A d P Sandstone member—Thick- to very thick-bedded i - i “hni
R Sonol . in unit Qam (see Fig. 4 and Table 3 in booklet for ex- v Tiola kg oA (i Pro_ject, Dem_rer Museum. of Na'turg and Science) provided technical
sl \Sower- 7 planation of soil nomenclature). Estimated thickness is wae, U5 ‘-%ray, ﬁf - e ar;ge, CI'OSZ Caas reviews that improved this publication. George D. Vanslyke (Colorado
ol VY 3 20-50 ft sandstone with small amounts of gray and brown Division of Water Resources) provided generous access to his depart-
il & 557 old alluvi {ddle Plei Chiefl | sandy shale and ‘ﬁne-grame?l sandst.()ne interbeds. ment's files of water-well logs. We thank David S. Fullerton, U.S. Geo- Kpc
25k 4=y B AL alluvitom ‘one '’ (middle Fleistocene)—Chietly pale Sandstones are fine to medium grained and sub- logical Survey, for helpful discussions about the informal time terms
39 fg brown to strong-grov.\;n, extaemlely poorlydsortecil, fine tlo angular to subround; uppermost beds may _be used for the Pleistocene. However, the authors are solely responsible _ =
Y BE ;’ff}’ coarse sand, Sl ty‘anh (;&ysy >an n an %_f_a‘l’_le ) coarse grained. Small amounts mica and dark grains for any errors that may be present in the mapping or description of
S & futoccupies posiions n. the ‘angscape tiat are Wpnes of sand-size chert are characteristic. Outcrops are map units. James A. Messerich set photogrammetric models on the
Sk 1° than those of Qam, but are lower than Qao,. Deposits of often littered with small spherical concretions of Kern PG-2 plotter that was used to make part of this map. Jane Ciener
I8 Otaoa areE2Q—16O ({t ltul,lgkher tfxag tBtE}e HChalmE"ls of major iron-oxide-cemented sandstone 2 to 3 inches in dia- served as the technical editor for this map. We thank the many
s stheqme. Estimated thickaness 152 meter. Common burrows including Ophiomorpha. landowners that gave permission to enter their property.
“Qaogs | Old alluvium two (middle and early? Pleistocene)—Sedi- Small clastic dikes of light-colored sandstone that
T ment is similar to that of Qaos and is distinguished cut overly mng coal or shale may v?reathe? in relief on
0205 |tk . from it solely on the basis of position in the landscape upper bedding plane. Basal unit of light-gray to QUATERNARY TIME CHART
' 5 and height above stream level. Qao, underlies the %1ght-browms.h-gray, very fme-gramed.sandstone —
highest surfaces in the landscape. Most deposits are intebedded with gray sandy shale and minor brown Formal Informal A
about 200 ft higher than the channels of major streams. organic-rich shale is seldom exposed. About 150 ft Time Divisions Time Divisions
Estimated thickness 10-80 ft I thick —

Old alluvium, undivided (middle and early? Pleisto- Kih | Fox Hills Sandstone (Upper Cretaceous)—Thin to thick Epoch oo
cene)—Unit may include deposits of more than one age beds of very fine- to medium-grained, yellowish-gray to — '
that are undivided because exposures are poor and yellowish-brown sandstone, micaceous and in part Plelsiceans

........... relative-age dating techniques generally are not useful ferruginous; contains large brown calcareous con- Quat ~127,000
¥ : for differentiating them. Over much of the area, a thick cretions up to 5 ft in diameter; thin layers of gray sandy u; eerirggw
4204 [ Je2g4 cover of eolian sand prevents comparison of the llrr.lestone in the base. Thin layers or ledge.s of iron- Pleistocene middle
; weathering profiles developed in this unit. Unit thick- 0x1c_ie-cemented sandst.one commonly contain smooth Epoch Pleistocene
ness is unknown, but could be as much as 80 ft polished pebbles of white to dar k.-br(.)wn PhOS_Phate and
. Qav Valley-side alluvium, undivided (Holocene and late f;f:e:hag;tst?egl'hﬁﬁgfﬁ?f i)?fji)swlsn ;?ee gﬁznalﬁ ~778,000
47" 30 b5 47 30" Pleistocene)—Chiefly brown to light-yellowish-brown, Pass =P p : oaly
] - : sandstone beds and large concretions. The shales Pleistocene
extremely poorly sorted sand, silty and clayey sand, . : :
: ; : interbedded with the sandstone are olive-gray and Terti > ~1,806,000
and minor amounts of mostly pebble-size gravel. Unit sandv. About 150 ft fhick ertiary Pliocene
exists primarily on valley-side slopes and alluvial fans y Period (part) Epoch
and consists of sheetwash and reworked wind-
4203 deposited sediment. Estimated thickness is 3-25 ft
EOLIAN DEPOSITS—Wind-deposited sediment
" Qesq | Younger eolian sand (middle and early Holocene and late?
— Pleistocene)—Very pale-brown, pale-brown, and light-
Tas. yellowish-brown sand. Unit is chiefly very coarse and
1145 coarse sand that appears to have been deposited as
UE e S sand sheets. Unit typically has thin soils consisting of
A/C or A/AC/C horizon sequences. Unit thickness is
I . estimated to be 3-20 ft
e 1292 Qes; Older eolian sand (late Pleistocene)—Unit is similar in
most respects to Qesy, except it contains more fine -
cedinent (chiefly:silt) v a Micker more soimplessoi SHADED-RELIEF MAP OF THE ELSMERE QUADRANGLE WITH
¥ profile (A/Bi/Bk/C horizon sequence). Unit thickness GEOLOGY AND TOPOGRAPHY OVERLAY, OBLIQUE VIEW LOOKING NORTH
£l is estimated to be 3—
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' Dawson Formation (Upper Cretaceous, Paleocene, and
o] |4 i i Eocene)—Consists of an upper part that is upper
1B : 1 Cretaceous, Paleocene, and Eocene in age, and a lower
part that is of upper Cretaceous age. The lower part and
L the lower portion of the upper part are present in the
340 000 FEET [} quadrangle
i Upper part (Upper Cretaceous and Paleocene)—Divi-
ded into four informal members or lithofacies units
(see Figure 5 in the accompanying booklet). Only
facies units one and two crop out in the Elsmere
il quadrangle. Facies unit one occurs as a very thick
&1 42gQ000mN “basin-edge” deposit closer to the mountain front
““{ ' and as a basal unit, below finer grained facies, in
3 the Elsmere quadrangle. The finer grained basinal
3 facies unit two interfingers with the coarser facies;
p contacts between facies are gradational
2 ;  TKday . Facies unit two—Brownish-gray, yellowish-gray, and
& /- —— light-yellow-brown, pebbly sandstone inter-
g ) bedded with yellowish-gray to grayish-green,
§, __________ 2 . fine- to coarse-grained micaceous sandstone
3] ] i it : S 113 and sandy claystone and with dark-gray, =
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S o Em=m=i : : channel fillings. Pebbles in some conglomerate
Y\Qj ' iz | |Te7s | } MEOMETER — beds are 30 to 40 percent volcanic fragments
© S mixed with quartz and feldspar. Occasional
beds of light-gray arkosic sandstone and pebble
conglomerate, similar to facies unit TKday,
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1 Time terms in brackets for the Kettle Creek Alluvium and Pine Valley Gravel are the ages initially assigned by Varnes and Scott (1967).
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