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GLACIAL FAC !ES 

I Qq+ J 
Till of Grand Mesa 

,Light -grayish-brown a.nd moderate
brown to oli ve-gray gravelly sandy 
silt l oam to gr ayi sh-brown gravelly 
sandy silt; unsorted; angular to 
subangular boulders, cobbl es, and 
pebbles; more than 90 percent of 
s tones are basalt ; few basalt 
boulders and cobbles are strlated 
but !ll8.llY are sol ed and faceted. 
Smooth till plains common. Coarse 
basalt. fragments within the till 
show lit tle wootllering 
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EXPLANATiON 

ALLUVIAL FACIES COLLUVIAL FACIES 
~-----------------~·----~--------------~---. 

Lo'jr terrace ana. .r~ill, · 
dep(),Si 1)$. , 

. ~-- ' 
P~is~y tq :gmyillb•bl'Oilfn . 

boulder, cobble, ll.lld pebble gravel 
in a fine sand natrix; · velJ, sorted, 
11ell rounded; stones are . p~do11-
inantly basalt with subsidiary _ 
amounts oi' local sedimentary r~kS. -
Reddish-brown ien.ea of~ siit 
are coqjQI) • . I.iQd.3:JJ ~rges with 
te:i:l'*ces liM. hzl · ~el o~·-GnliJd 

• • ' <O • -

llbsa · 

j • Qas~ l 
Alluvial and eolian' , BaBd 

and sitt 
Yellowish-bi-Olm gre;f'elfy silt and 

sand, reddish-brown silt; gl!lllerally 
well sorted. Contains ' lll()Stly qu.s.rtz 
derived from nearby sedimentary 
rocks.; col!llllOllly fills depresa1ana , 
and young V!l.lleys; arroyos 10-12 feet 
deep are incised. in the deposits, 
Mapped only ~re moderately exten
sive end thick enough t,o _eover the 
underlyinE depoaits. 1-30 teet 
thiek 

Qqoy 

Oqoo 
, _ __J_ 

Terrace and fan gravels of 
Grand Mesa 

Pebble, cobble, and boulder gravel 
in a sandy matrix; glacial and 
nonglacial ; moderately to well 
sorted; 3ubrounded to well rounded; 
imbri cate s tructure; stones are 
most ly basalt but also include 
variab l e a!ll01mt s of sedimentary 
rocks. Gradi ents are 50.-100 f eet 
per mi le. 5-200 feet thi ck 

Qgay, younger gravels; merges with 
Recent floo::l-p l ain deposi ts (Qal); 
less than 80 feet above streams 

Qgao, older terrace gravels; i nter
tongue with till in the till plains 
on the lower s l opes of Grand Mesa; 
50 -200 feet a bove streams 

TIME OF DEVELOPMENT OF LATE RECENT $OIL 

TIME OF DEVELOPMENT OF POST-GRAND MESA SOIL 

J_. aq~J 
Pediment gravel of Graud Melllil 

, ,_Pebble, c'obbJ.e, and ~er gravel 
', in a. light-greenish-gray, silty 

· sand matrix; poorly sorted; commonly 
'-unstratified; stooes &11:';Ul.ar to 
s~angule.r, slabs predoadl:la.ntly 
l~lly derived sandstone, siltstone, 
c~tooe, and marlsto:ne; basalt 
bo~~rs scarce. ·· Deposits especial.ly 
c()JJIRon -'set the base of steep slo)Jes 
in the a:rc.!,d regions. Probably 
includes Slll,,me colluvial material. 
Merges vitn '~nd overlies terrace 
gravels ( Q,gao) in Plateau Creek. 
Gradients 150~2-QO feet l)er mile. 
Commonly mantled'1tith thin reddish-

' .o:rovn eolian silt. , 5-4-o feet thick · 
I,,,. " c•·.,. ,· . • • ' •·. ,. . ' ' 

8 
Ea.rtju' low, sl:U!IIP, . and 

'landslide.~posits 
, ·s-11, very recent i·solated earth 
,,. movemesits; iminly small slumps 
, $nelopeid in Tertiary: cla)'atone . 

, bed1u grade dQVUJ.oll" fnto hUIIIIICICky 
~lair _vith flow rl~ 

GLACIAL FAC I ES 
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ALLUVIAL FACIES COLLUVIAL. FACIES 
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Til I of Grand Mei.a 
Qgtu 1 (Jpper till member 

1--:-i 
c_____J 

Ti ll c,f Londs End 

Ti !I 

r 

Low terroce and 
flood-P,loin deposits 

~ 
Alluvial, eolion, and lake sand; 

silt; and cloy 

TIME OF OEVELOPMtN-T OF LATE RECENT SOIL 

' . 

Eorthflows, slump, and 
landslide deposits 

Eorthflow and solif!uction 
deposits 

TIME OF DEVELOPMENT OF .POST-GRAND MESA SOIL 

~ 
Qgo Qgam 

'// ??"J1 
Terrace and fan grovels of Grond Mesa 

Qgoy, youtu;er gravel · 
Qgom, middle 9.rave/ 
Qgoo, older gravel 

~ 
~ 

Pediment grovel "ot Grand Mesa 
" Qgpo, older 9ra11ef 

a 
Mudflows and fon i;irovel of Grand Mesa 

TIME OF DEVELOPMEN'r"OF LANDS ENO-GRANO MESA INTERGLAClAL SOIL 

G 
Terrace and fon grovels of Lands End 

TIME OF OEVELOPM0ENT OF PRE - LANDS -ENO INTERGLACIAL SOIL 

Qoy 

. I Qo Qom 

Qoo 

Tetroce and ton grovels 
Qay, younger grovel 
Qom, middle grovel 
Ooo, Older gravel 

~ 
~ 

Ped iment grove·I 
Qpo, old~r gravt,/ 

Colluvium 
Qcy,.youn{)t1r 'colluvium 
Qco, oldttr C'Olluilium 

('-,, 

I 
I 

C'---

DI AGRAM SHOW ING RELATIVE AGES OF SURFICIAL UNITS !N THE GRAND MESA-BATTLEMENT MESA AREA 
Patterned boxe·$ in'di-cote uAits present if'l th-is- quadrangle 

Frost rubble1 to!us, 
and rock 9lociers(?) 

~ 
Slump bloc1«s 1 talus,· ond 

sol ifl uctlon . depos'i ts 

"'. 

Frost rubble, talus, and 
rock glaciers (? ) 

Boulders and cobbles of basalt, 
commonly 1-4 feet in diameter, 
some 20 feet across; angular; 
.lichen covered; boulders have 
accumulated at base of basalt 
cliffs; s lopes 30°-40° common, 
occasionally 50°. Arcuate ridges 
of rubble resembling rock glaciers 
s.nd several protalus ramparts are 
included 

Slump blockS, talus, and 
solifluction deposits 

Slump blocks forming ridges of basalt 
and basalt rubble mant l i ng much of 
the high surface on Batt lement 
Mesa. Unbroken blocks are as much 
as 1 mile long and locally have! 
relief of 500 feet ; as much a s 
50° rotation observed, Bl ock 
rubble deposits composed of large 
angular blocks of basalt a re 
included 
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UNITED STATES GEOLOG!C.~L SURVEY . 
OPEN FILE REPO RT 1968 

HAWXHURST CREEK QUADRANGLE, COLORADO 

BEDROCK 

Bas alt flows 

UNCO~FORMITY 

Green River formation 

"Tge, Evacuation Creek Member: light-brown and 
gray very fine- to medium-grained sandstone 
and light-gray marls tone and silts tone; 
contains pelecypods, gastropods, ostracods, 
and fragJQents of fossil vertebrates · 

l 

>' 
a: 
<1 
f-

Tgp, Parachute Creek Member: black, brown, and 
gray oil shale of varying quality that 
locally' forms cliffs; contains minor a111ount 
of light-gray siltstone and light-gray and 
brown fine- to medium-grained sandstone; 
numerous thin, persistent light-gray to brown 
analci te and tuff beds. Outcrop of richest 
oil-shale bed (Mahogany bed) indicated by 
dashed-and-dotted line 

l 5 

Tgg, Garden Gulch Member: light-gray barren 
marlstone, dark-brown to black paper shale 
(oil aha.le of varying quality), light-gray 
oolitic limestone and sandstone, light-gray 
algal limestone, and some massive fine- to 
medium-grained sandstone 

Tgl, lower member; fine- to coarse-grained 
'gray and brown sandstone containing. minor 
all\Ounts of light-gray siltstone and marlstone . 
and a_ few thin tan low-grade ,oil-ahale beds 

E 
j 

Upper 111ember of Wasatch Fo?"lllation 
Variegated red, gray, p~le 0 and lavender 

shale and clay, red predominant; son,e 
· lenticular fine- to coarse-grained channel 
sandstones 

Contact 
Dashed where approximately located 

• 
Core drill hole 

In SW 1/4 sec. 10, T. a S., R. 95 W. 

,;;. 
Gas well 

¢-
Well with show of gas 

-9-
Dry hole 

,',Although these strata are here assigned to the 
Evacuation Creek Member of the Green River 
Formation, as they collll!lonly have been here 
and elsewhere in the Piceance Creek Basin, · 
they are lithologically more similar to ~nd 
probably equivalent to the Uinta formation 
as used in the Uinta Basin (see H. D. Curry, 
1964, Oil-content correlation of Green River 
oil shales, Uinta and Piceance Creek Basins: 
Intermountain Assoc. Petroleum Geologists 
Guidebook, 13th Ann. Field Conf., 
p. 169-171), 

This report is preliminary and has not been 
edited or reviewed for conformity with U.S. 
Geological Survey standards 

SOIL DESCRIPrlONS 

Only those soils displaying a completely developed 
diagnostic profile are described . These soi ls 
may occupy as little a s 10 percent of the 

· mapped area of a unit. 

LATE ~ml' ,,OIL: 
A horizon: reddish-gray to brownish-black 

silt, brownish -black fine sandy silt loam, 
and black silty clay; humic; 0.5-1.5 ft. 

Cea horizOD (;,;unerally absent) : contains 
fracture fillings and thin st ringer s of 
grayish-white calcium carbonate; ~owe thln 
carbonate films on etanes; 0.4-2.0 f t . 

FOST-GIWID ME.8A SOIL: 
A horizon: brown and dark-brown to dark

reddish-gray gravelly silt loam to brownish
black silt; humic at high elevations; friable; 
o. 9-1. 8 ft. . 

B horizon: t!IOd.erate-yellwish-bro;m {lOYR 4/4) 
gravelly silt loam to reddish-brown (5Y 5/3) 
sandy silt lown to dark-reddish-gray gravelly 
silt loam; loose, weak granular structure; 
very >1eakly oxidized;~ 6.o at high elevations, 
8. O at law elevations; O. 8-1. 7 :t't. 

Cea hori~on (not developed at high elevations): 
white ta gray-white gravelly silt; calcium
carbooate iropregna.tion :ramges from very strong 
with well-developed platy structure to thin 
coat ings on ~tones; 1.0-1.5 ft; 

f-


