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CROSS SECTION A-A’

3-D OBLIQUE VIEWCORRELATION OF MAP UNITS

STRUCTURAL SETTING
T he Uncom pa hgre Pla tea u is a 95-m i long, NW ­S E striking, anticlina l uplift located on the Colorado
Pla tea u (Lohm a n, 1965; Heym a n, 1983; Heym a n a nd others, 1986). T he S W  ha lf of Ma ck qua dra ngle
extends into the NE m argin of the Uncom pha gre Pla tea u. T he origina l uplift wa s a m uch broa der m ounta in
ra nge tha t form ed during the Perm o-Pennsylva nia n Ancestra l Rockies orogeny (300-260 Ma). T hese
m ounta ins eroded a nd were beveled to crysta lline ba sem ent rocks near the regiona l topogra phic base level,
a nd subsequently buried by 6,500 ft of terrestria l a nd m arine Mesozoic sedim ents. Com pressive
deform a tion during the la ter Lara m ide Orogeny (80-40 Ma) rea ctiva ted the a ncestra l m ounta in range into
the current Uncom pha gre Platea u. T he NE m argin of the Uncom pa hgre Pla tea u is a classic Lara m ide-a ge
m onocline of the Colorado Pla tea u. Monoclina l folds of sedim entary strata form  a bove steeply-dipping
fa ults tha t originate in the m ore rigid Preca m bria n crysta lline ba sem ent rocks. T he overa ll m onoclina l fold
sha pe is a result of ‘forced folding’ or ‘passive’ bending of sedim entary strata a bove steeply-dipping faults.
Exposures a t the m outh of the deep ca nyons in the Mack qua drangle revea l the m onoclines to be fault
cored. T he high angle faults propa ga te upwards from  the brittle crysta lline ba sem ent rock into the m ore
ductile sedim entary rocks a bove. T he fault offset attenua tes a nd typica lly “dies” in deform ed sedim entary
rock within the steep m onoclina l fold. T he sedim entary rock form s a S-sha ped fold between the a nticlina l
(upthrown arch) a nd synclina l (downthrown sa g) hinge lines of the fa ult-cored m onocline, a nd conta ins
m a ny unm a pped sm a ll-offset oblique faults, m icro-shear fra cture and m icrofa ult deform ation ba nding, as
well a s significa nt structura l thinning.

Lohm a n (1965), Heym a n (1983), a nd Heym a n a nd others, (1986) recognized a nd na m ed m ultiple
Lara m ide-a ge structures in the Ma ck qua dra ngle area. Major structures of the Ma ck qua drangle include: 1)
the NW -S E striking Redla nds m onocline; 2) the NW -SE striking Flum e Creek m onocline; 3) a W NW -ESE
striking, com plex zone of deform a tion from  high-a ngle fa ults with a left-latera l, oblique-slip com ponent
referred to as the Bull Ca nyon–Flum e Creek fa ult zone; 4) a structura l spur of the Flum e Creek fa ult zone -
the W  to E striking Devils Creek m onocline; a nd 5) a m ore recently identified conjugate, NE-S W  striking,
right-la tera l, oblique-slip, spla y fa ult found in the Pollock Canyon area (Liva ccari a nd others, 2008).

T he Redla nds m onocline strikes NW  where it enters the Ma ck qua drangle (Liva ccari a nd Hodge, 2009).
T he anticlina l lim b of the m onocline (dipping 30 - 66° northea stw ard) is observed in folded bedrock
exposed a long the Colora do River bluff near the confluence of Devils Ca nyon creek. Northwestward, the
m onocline is covered by the wide floodpla in of the Colorado River. NW -SE striking Flum e Creek
m onoclina l lim b a lso dips m odera tely to steeply to the NE (30 – 71° NE) and is a lso brea ched by the S W -
flowing Colora do River in the centra l part of the Ma ck qua drangle. T he Colora do River a lluvium  covers
any structura l rela tionship between the Redla nds and Flum e Creek m onoclines. However, the m onocline
hogba ck strike exposed on the north ba nk of the river rota tes 30° ea st to southeast a nd the m onocline hinge
lines widen, which suggests the Redla nds a nd Flum e Creek m onoclines and the underlying corresponding
fa ults structura lly m erge below the river a lluvium . T he m ore com plex W NW -ESE striking Bull
Ca nyon–Flum e Creek fault zone is the westw ard continuation of the Lara m ide-a ge NW -S E striking
Redla nds reverse fault found in the Colorado Nationa l Monum ent (S cott a nd others, 2001), but bends in the
qua d to a m ore E-W  strike. T he other key difference between the Redla nds fa ult a nd the Bull
Ca nyon–Flum e Creek fault is the sense of displa cem ent.  In the Colorado Nationa l Monum ent, striation
orienta tions on slickensides a long the Redla nds reverse fa ult are dip-slip (S cott a nd others, 2001). For the
Bull Ca nyon–Flum e Creek fault, slickenside striations ca n be oblique, suggesting a left-la tera l strike-slip
com ponent of the fault. T hroughout its length in the Ma ck qua d, while the sense of strike-slip is
consistently left-la tera l, the Bull Canyon–Flum e Creek fault ‘wobbles’ a long strike as its dip varies from
either dipping steeply to the north or dipping steeply to the south. T hese wobbling dip cha nges occur over
dista nces of severa l hundred feet. T he north side of this fa ult is a lw a ys the downthrown side, therefore,
when the Bull Canyon–Flum e Creek fa ult dips south, the sense of dip-slip is reverse, when it dips north,
the sense of dip-slip is norm a l. T he corresponding m onocline width of the Bull Ca nyon–Flum e Creek fault
zone from  anticlina l fold to synclina l fold hinge lines is narrow (<1000 ft wide) as com pared to the wider
(>3,500 ft wide) Flum e Creek m onocline. T he strike-slip com ponent of the controlling Bull Ca nyon–Flum e
Creek fault resulted in the developm ent of networks of outcrop-sca le structures tha t strike a t highly oblique
a ngles to the overa ll strike of the m onocline (interpreted to be NNE-S S W  striking, right-latera l, R’-shear
fa ults). Ma ny of these sm a ll-sca le deform ation features, with only m inim a l (<2 ft) offsets, could not be
m a pped at 1:24,000 sca le.

T he Ma ck 7.5-m inute qua drangle lies in west centra l Colora do, 9 m iles from  the Uta h border. T he
Colorado River a nd Intersta te 70 cross the qua drangle at the geom orphic tra nsition from  the Gra nd Va lley
hom ocline to structura l terra in of the Uncom pa hgre Pla tea u. North of Intersta te 70, the qua drangle lies on
fla t la nds underla in by the thick Mancos S ha le, m uch of which is irrigated with Colorado River water
through the Grand Va lley irriga tion ca na l system . Pleistocene-a ged a lluvia l fa ns a nd strea m  gravel that
flowed from  the Book Cliffs have form ed sm a ll m esa s a nd a dobe ba dla nds in the va lley through base-level
erosiona l lowering a nd topogra phic inversion. South of Intersta te 70 the qua dra ngle enters folded and
uplifted terra in of the Uncom pa hgre Platea u in the public ca nyonla nds of the U.S. Bureau of La nd
Mana gem ent’s McInnis Canyons Nationa l Conservation Area (MCNCA). Im m edia tely southea st of the
qua d is the Colorado Nationa l Monum ent, which conta ins sim ilar topogra phy, geology, a nd the sa m e
genera l NW -SE trends of the regiona l structura l geologic terra in (S cott a nd others, 2001).

S edim entary form ations exposed in the Mack qua dra ngle are Mesozoic in a ge, ranging from  Late
Creta ceous dark-gray m arine Ma ncos S ha le, varia bly colored terrestria l form ations bearing dinosa ur bones
a nd petrified wood from  earlier Creta ceous flood-pla in environm ents, m a ssive eolia n sa ndstones from
Jurassic a ged ergs, and the ba sa l red T riassic Chinle Form ation tha t lies a top dark gray, Early Proterozoic
crysta lline m eta m orphic rocks. T hat conta ct m arks the Grea t Unconform ity where a 1.17-billion-year ga p
in the rock record occurs (S cott a nd others, 2001). T he MCNCA in the Ma ck qua d includes severa l sites
with significa nt geologic interest. On the north side of the Colorado River the MCNCA includes the
K okopelli T ra il system , a world class fa t-tire bicycle use area, a nd the Lom a Boat Launch to a ccess
Horsethief a nd Ruby ca nyons. South of the river are trails to Devils, Flum e, a nd Polla ck ca nyons, the m a ny
na tura l arches of Rattlesna ke Canyon, and the Fruita Pa leontologica l Research Natura l Area (K irkla nd,
2006). Som e of these tra il segm ents are included in the Mr. W illia m s’ Geology T ra il. T his tra il, with 23
signs of geologic interpreta tions, was crea ted by geologist/author Felice W illia m s and dedica ted in 2014 to
her husba nd Mike W illia m s, a popular earth-science tea cher at Fruita Monum ent High S chool before his
untim ely dea th in 2007.

GEOLOGIC HISTORY

T he authors are indebted to the private la ndowners who provided a ccess to areas on this m a p. W e
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