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This poster presents the initial burial and mat-
uration histories developed as part of the Utah
Geological Survey’s (UGS) assessment of the
Paleozoic shale-gas resources of the Colorado
Plateau and eastern Great Basin, Utah. These
analyses focus onthe Late Mississippian to Early
Pennsylvanian Manning Canyon Shale (MCS)
and correlative rocksin northwestern and north-
central Utah. Later analyses will include the
Mississippian Delle Phosphatic Shale and the
Pennsylvanian Paradox Formation. The data
for the modeled sections are from published
descriptions of oil exploration wells and mea-
sured stratigraphic sections (pseudowells). The
burial and maturation histories were calculated
using Platte River Associates’ BasinMod 1-D®.

Deposition of the Upper Mississippian and
Lower Pennsylvanian rocks of northern Utah
occurred on a low-reliet marine shelf that grad-
ed westward into the successor foreland basin
of the Antler orogeny (Blakey, 1997; Trexler and
others, 2004). The thickness of the MCS rang-
es between 500 and 1500 feet in much of north-
ern Utah, but accurate measurements are scarce
owing to the unit acting as a detachment sur-
face for Mesozoic thrust sheets, and to its sus-
ceptibility to weathering and slumping in mod-
ern outcrops (Hintze and Kowallis, 2009). Total
organic content of the MCS ranges from 1% to
greater than 8%, and is probably mostly type III
kerogen (Laine and others, 2003)
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The data locations for the MCS burial histories
stretch from northwestern to central Utah, and
include sections in the Basin and Range, the
thrust belt, the eastern Uinta Basin, and the east-
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across unconformities by classitying two types:

1. Depositional unconformities oc- x = time of missing Trcp deposition
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2. Tectonic unroofing occurred when 3.5 m.y.: deposit 264 ft. of missing Trcp

structural uplift of the sedimentary
section resulted in erosion of the up-
per plates of thrust sheets. Erosion
may have removed anywhere from
insignificant amounts to the greater
part of the sedimentary section.

4.5 m.y.: erode 264 of missing Trcp

Thicknesses of rocks removed during type-I
unconformities were calculated using the de-
position rate of the underlying, preserved unit,
and the erosion rate for the relevant time. I de-

termined an erosion rate of 59 ft./m.y. for the
Mississippian to the Early Cretaceous by aver-
aging modern denudation rates in major drain-
age basins of Africa (from Summerfield, 1991),
which is a reasonable analogue to the low relief
and low paleolatitude of Utah. For the Ceno-
zoic, I used the denudation rate for the mod-
ern Colorado River drainage basin of 275 ft./
m.y. (Summerfield, 1991). For the Cretaceous,
[ rather arbitrarily used an intermediate rate of
150 ft./m.y.

The amount of section removed during type-
IT unconformities was calculated from the re-
gional isopachs I constructed for this project,
and which are available on request while they
are in development.

To model organic maturation I used a mod-
ern continental average heat flow of 57 mW/m?
for the interval from the Late Mississippian to
the onset of igneous activity in the area, after
which I used the modern heat lows reported
by Henrikson and Chapman (2002). The tim-
ing of initial igneous activity varied from Late
Jurassic in northwest Utah to late Cenozoic in
the thrust belt and eastern Basin and Range.
However, since the MCS in every section had
gone through the gas window before igneous
activity began, changing heat flow had no sig-
nificant eftect on the models.

The data locations for the burial histories stretch from northwestern to central Utah, and
include sections in the Basin and Range, the thrust belt, the eastern Uinta Basin, and the
eastern Colorado Plateau. Depending on location, the MCS and its equivalents have been
affected to various degrees by late Paleozoic subsidence of the Oquirrh basin, the Jurassic
Nevadan orogeny, the Cretaceous Sevier orogeny, and late Cenozoic Basin-and-Range

extension.
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ment of the Cassia basin at the Wolfcampian-Leonardian boundary,
with deep-water conditions evidenced by euxinic shales during Bad-
ger Gulch sedimentation, followed by gradual shallowing.

The relatively thick section of Lower Triassic (5000 feet) is based on
the section at Goose Creek (Hintze and Kowallis, 2009). The sedi-
ment source for this and the Upper Triassic may have been the Gol-

constructions for the Late Jurassic, Morrison-Formation
time, show the foredeep filling and evolving to a terrigenous
foreland basin. Deposition probably ended by the middle
of the Early Cretaceous, followed by erosion of 7000 feet
of Upper Jurassic to Chinle equivalent. The area also con-
tains from o to 3000 feet of Miocene to Quaternary Salt
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conda thrust of the Sonoma orogeny (Blakey, 1997; Dickinson, 2000).
By the Late Jurassic the area was undergoing erosion, coincidental
with igneous intrusions from 160 to 150 Ma.
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Section § is carried on the hanging
wall of the Crawtford thrust (Yon-
kee and others, 1997). The section
preserved in Weber Canyon records
marine platform deposition from
the Permian Morgan Formation
through the Middle Jurassic Twin
Creek Limestone. The Middle and
Upper Jurassic Preuss and Stump
Formations total an additional 850
to 1400 feet (Hintze and Kowallis,
2009). The eroded Lower and Up-
per Cretaceous were probably 3000
feet (Hintze and Kowallis, 20009)
and 5700 feet (DeCelles, 2004)
thick, respectively. Erosion started
about the end of emplacement time
of the Crawford thrust (84 Ma) and
resulted in removal of the Lower and
Upper Cretaceous section before de-
position of the Hams Fork Member
at 73 Ma, for an erosion rate of 745

Lake Formation and valley fill.

ft./m.y., comparable to the modern
Ganges River basin of Asia.

Following the Paleocene unconfor-
mity (63 to 56 Ma), deposition re-
sumed in the late Paleocene and
continued to the early Oligocene
(~30 Ma), represented by Wasatch
Formation sandstone, and overlying
Green River and Bridger Formations
or equivalents (Franczyk and others,
1992; Smith and others, 2008). The
thickness of the missing section is
calculated as 9240 feet, based on the
depositional rate of the preserved
Wasatch (3370 ft./4 m.y. = 840 ft./
m.y.) declining at a linear rate for the
next 22 m.y. Removing this amount
of sediment by the present requires
a denudation rate of 308 ft./m.y,
slightly greater than that of the mod-
ern Colorado River basin.
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Nevadan orogeny were estimated as 500 feet thick. Cre-
taceous foreland basin sediments shed from the Sevier
orogen may have totaled 6600 feet in thickness (Roberts
and Kirschbaum, 1995; Currie, 2002). Post-Cretaceous
erosion of the hanging wall of the Beef Hollow thrust
removed Upper Pennsylvanian and higher strata and
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thinned the Butterfield Peaks Formation to 5000 feet.

The Anschutz Island Ranching D-1
well is on the hanging wall of the
Medicine Butte thrust fault, which
was active from the Late Creta-
ceous to early Cenozoic (Lamerson,
1982). The MCS and the correlative
Doughnut Formation are absent in
the well, and a 15 to 20 million year
hiatus separated deposition of the
Brazer Dolomite from the overlying
Round Valley Limestone (Sprinkel,
1994). The thickness of the missing
MCS equivalent, based on erosion
rates and Sprinkel and Chidsey’s
(2000) isopach, was about oo feet.

The youngest unit in the well is the
Albian-Turonian Frontier Forma-
tion. The thickness of the missing
Upper Cretaceous units is about
6000 feet for the Coniacian-Santo-
nian Henefer and Echo Canyon For-
mations, and 2200 feet for the Cam-
panian Indianola Group equivalent
(Roberts and Kirschbaum, 199s).
Deposition resumed in the late Pa-
leocene (~58 Ma) and continued to
the early Oligocene (~30 Ma), repre-
sented by Wasatch Formation sand-
stone (Franczyk and others, 1992).
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