
Geologic Structure 

The primary geologic struclure i.n the Grand 
Junct ion area is the Uncompahgr e Arch. The 
center of the arch lies just southwest of Grand 
Junction in the Glade Park ;Jrca :1nd, the refore, 
the Redlands <~rea is located on the norLheaf;t 
flank. This anticline, or conveK-upward fold 
in the rocks, hQs a long axis Lhat Lrends, o r 
plunges, northwesL . ThJs tre11d causes Lhe 
Hesnzoic-age (100-200 million years old) 
sed imentary rocks of the RedL:mds a re:~ to 
generally slope, or dip, to the northeast at 
angles of 3 to 10 degrees. 

Some rocks in th~ Redlands area, however, have 
much steeper dips, ra"11:1.ng from 25 to 70 de
gr ees . These s t eeply dipping beds arc caused by 
two types of structure. that are smalLer and 
more locaJ izcd than the l;Jrge antic] inal iJrch. 
The f irst of these st ructu res is the monoc l inal 
fold , whtch general ly ha~o; a sharp, ronvex - upward 
upper bend and a gentle, co ncave-upward lmvcr 
bend . A good exilmp 1 c of s uch a fold mi:l y be 
seen by looking southeastwArd from th e west 
entrance along t he northensL bonnd,Iry o f 
Colorado National Monument. l n some areas the 
upper bends of these monoclina l fo ld,; appear to 
have been fo l ded so sharply that the relatively 
hard sandstone beds were broken, or faulted . 
Faults arc breaks, or frac tures, along which the 
rocks on ci ther side have moved in opposite 
directions. The most obvious fau l ts in the 
Redlands area , located Just inside the northeast 
boundary of the Monument, constitute the second 
type of structure that causes steeply- dipping 
beds. The Redlands Fault and the Kadel ' s Canyon 
Fau l t are responsible for rocks that dip as 
much as 80 degrees in some areas. There are 
other faults, however , that are not associated 
with monoclinal folds and do not cause steeply 
dipping beds . These faults, including the 
Jacob's Ladder Fault Complex located i n the 
southeastern part of the Redl<Jnds arc<:~, were 
probilbly c:ilusecl by <1 general uplifting of rhe 
entire Uncompahgre region rather than by sh<:~rp 

fo l ding of sandstone beds . 

The latest uplifting, and therefore fault move
ment, along the Uncompahgre Arch probably 
occurred during the early Pleistocene ( 1 / 2 t o 
1 million years ago). Although this would 
indicate that large scal e movement along the 
faults in the Redlands area is a very r~mote 
possibility, sma l l movements may stil l be 
occurring. These small displacements may be 
responsible for the shallow earthquakes that 
have occurred in the Grand Junction area as 
recen tly as the winter of 1974-75 . 

Whe r eas faults are fractures showing movement , 
joi nts are fractures that do not indicate 
movement of rocks on e ither side of the fr ac
ture. Vertical joints are common in some o f 
the massive sandstone beds of the Dakota and 
Burro Canyon formations. These joints cause 
these sandstone beds to break into large blocks 
forming large rockfalls when the under l ying 
softer shales and siltstones are eroded. 

Therefore, consideration of the structure of 
the sedimentary rocks in the Redlands is 
imporrant when mapping the rockfall, landslide, 
and earthquake (seismic) hazards of the area . 

References 

Cashi on, W. B., 1973, Geologic and st r ucture 
map of the Grand Junction quadrangle, 
Colorado and Utah: U.S. Geol. Survey Misc. 
Geol. lnv . ~1:1p l - 716. 

Lohman, S. W., 1965, Geology and art_esian water 
supply, Grand Junct 1.0n area, Colorado: U. S. 
Geol. Survey Prof. Paper 451 , 149 p .. 2 pls. 

Base from U. S. Geo l ogi~:al Survey 
7!.:l ' topographic quadrnngl e,; : Cr<1nd 
Junction (1973), Coloradn Nat ioual 
Monument (1973), Frui.ta (1973) 

DRA FTE D 

DEPARTMENT OF NATURAL RESOURCES 
COLORADO GEOLOGICAL SURVEY 
JOHN W. ROLD, DIRECTOR 

BY ROBERT H. GAST 

GEOLOGY 
MESA 

OF THE REDLANDS 
COUNTY, COLORADO 

BY 

STEPHEN S. HART 

1976 

- N-

~ 
SCALE 1 24 000 

AREA 

\ 

o=o=c===o=o==c===>o=~~Oc==EO=o3C===eo==<==~Eoo=o=o=o=o=o=o=o=o=o=o=o=o=o=o=o=o==oo===~l ~I LE 
woo"'<=e'";~c'======"'>"~"=;==='';;ooo:======'=ooo;;;====="'oooie====~s0ooi:oi====''~'coo:======'m.oo FEET 

o=oc=eo=ce>==i==Eoc=>o=oc=GE==o=o=o=========="'"===""' KI LO MHER 

Cont o u r I n te rv al 2 0 Ft 

ME SA 
OUNT 

2 

I. FRUITA 

2 .COLO. NAT L. MON. 

J.GR AN D JUNCTION 

• • 

3 

Fl oodplain alluvium along the Colorado an d 
Gunn:ison Rivers 

Sil t y sand and gravel with occasional clay 
lenses; generally has high water table . 
Thickness varies f r om 20 ft to 35 f t . 

Alluvi um along the minor drainages 

Sandy silt and clay with occasional pebbles 
and cobbles; l ocally organic; local areas 
of high alkali and <:ulfate sa l ts . Thick
ness general l y less than 10ft . 

Landslide deposit 

Poorly sorted mass that gen e r ally cons i sts 
of hlocks of Burro Canyon sandstone mixed 
with Brushy Basiu clays t one; of t en covered 
by rockfalls. Th i ckness extremely variable. 

Redlands alluvium 

Red silt and sand with occasional pebbles 
and clay lenses; upper 3 ft generally 
calcareous; formed by erosion of the red 
sandstones of Colorado National Monumen t 
and deposit i on by sheet flow and overbank 
channel flow. Forms a wedge rangi ng in 
thickness f rom 5 ft near the Monument 
boundary to 35 to 4.5 ft near the Colorado 
Rivetr. 

Younger terrace alluvium 

Cobbly sand and gravel depos ited by the 
Colorado and Gunnison Rjvers and forming 
a terrace located approxlmately 120 ft 
above present stream Level ; generally 
covered by Redlands alluvium. Thickness 
genernlly about 15 ft but may range from 
5 to 35 ft. 

Older terrace alluvium 

Cobb l y gravel and sand deposit ed by the 
Colorado and Gunnison Rivers and forming 
a terrace l ocated approximately 250 to 
300 ft above present stream level; cobbles 
well-weathered and coated by white calcium 
carbonate in upper 3 to 4 ft of un:!. t . 
Thickness from 5 to 15 ft. 
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Dakota Fo rma t i on 

Yel l owish-brown to gray sandsto ne with 
interbedde~ gray t0 black or gani c shale 
and th in coa l beds; white, coars e-grai ned 
basal conglomerate l ocal l y p r esen t . 
Thickness approximately 1 50 ft . 

Buxro Canyon For ma t ion 

White to gr ay , t h ick- bedded to massive 
sandstone with i nte r bedded gr een si l tstone 
and s hale ; sandstone weathers to dark 
yellowish-brown; l ower sandstone forms 
t hick, resistant ledge that is very s us
ceptible to rockfalls and rockslides . 
Thickness varies fr om 50 t o 85 ft . 

Morrison formation (Bru shy Basin Member ) 

Red, purple , light green , and gray c l ay
ston e , si l tstone , and s hale i n terbedded 
with thin white to brown sandstone beds, 
white to gray sllty limestone beds, and 
white ben ton ite beds. Thickness varies 
f r om 340 to 375 ft . 

Mo rrison (Salt Wash Member ) an d Summerville 
Fo rmation s 

Thick, white to ye.Uowish-b r own sands t one 
beds interbedded wi t h varicolo r ed siltstone 
a nd clayston e beds; occasi ona l t h i n 
lime stone beds near mi dd le of uni t . 
ness va r ies f r om 240 t o 255 f t. 

g r ay 
Thick-

Undifferent i ated formation s older than the 
Summerville Formatlon 

Red sandstone and silts t one o f the Entrada, 
Kayenta, Wingate, and Chinle Formation s . 

No rma l faul t, dashed whe r e approximate . 
Bar and ball on down t hrown side. 








