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Abstract: Large-Scale Sediment Packaging: Lithofacies:
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Detailed lithologic description of the Parachute Creek Member of the Green River Formation deposited in Lake Uinta reveals a
hierarchy of cyclicity. Decameter-scale cycles of organic-rich and organic-lean lacustrine mudstone and sandstone contain meter-scale
and decimeter-scale lake expansion and contraction cycles. These higher frequency cycles are more apparent within organic-rich zones.
This is either due to a decrease in lake level fluctuation during deposition of lean zones or because cycles are amalgamated within lake
margin deposits, common in these zones. Many cycles can be correlated between two cores separated by 16 km in the eastern Uinta
Basin, confirming that these are basin-scale events rather than local facies alternations. Several volcanic tuff layers are interbedded with
the lacustrine deposits, which can also be correlated between the two wells, providing chronostratigraphic control. Future geochronology
studies of these tuffs can be used to estimate the periodicity of lake expansion-contraction cycles in Lake Uinta. Together, cycle
correlations and tuff beds allow us to test if the contact between organic-rich and organic lean zones are time lines as commonly stated,
or if they represent time transgressive surfaces.

Facies observed in Parachute Creek
Member (Skyline 16 and PR-15 7c core).

a) laminated kerogen-rich mudstone;

b) massive kerogen-rich mudstone;

C) massive kerogen-poor mudstone;

d) laminated kerogen-poor mudstone

e) siltstone/sandstone;

f) ooid/ostracod grainstone;

g) interbedded carbonate mud and sand
(local potential chemical or biological
stromatolites).

The stratigraphic correlation produced in this study provides a template to place pXRF-based elemental concentration data iIn
depositional and lithologic context. Elemental abundances were measured every 5 cm on the two cores studied In this project. They
provide proxies for detrital input, clay minerology, carbonate type and abundance, redox conditions, and organic matter content. With
each data point constrained by lithology, vertical and lateral trends of these proxies within high frequency lake expansion-contraction

cycles can be examined, and longer-term trends within individual depositional environments can be studied. - Within organic rich zones, laminated oil
shales, wavy-bedded calcareous and
siliciclastic sandstones, and mudstones
containing desiccation cracks stack into
vertical packages which comprise meter

and sub meter-scale lake expansion-

The results of this study help to better understand the evolution of Lake Uinta and the potential driving mechanisms on various scales of L — ‘
lacustrine cyclicity. These contributions to a relatively well-studied lacustrine basin provide useful analogues for more poorly Organic lean zone (L4) from Skyline 16 Core. Organic rich zone (R5) from Skyline 16 Core.

constrained basins. o _ _ _ o
Organic rich and lean zones were first defined based on Fisher assay oil yields,

sonic, and density logs (Donnell and Blair, 1970; Cashion and Donnell, 1972).

contraction cycles.

: : : This study focuses on the R4/L4 and R5/L5 couplets.
Geologic Background and Regional Stratigraphy:
During the Cretaceous, the Uinta Basin of northeast Utah was part of the foreland province that formed east of the Sevier Current Correlations of the R4/|_4 and RS/LS ones: Sedimenta ry Structures:
Orogenic Belt, which was subsequently divided during the Laramide Orogeny by basement—cored uplifts. The Uinta Basin
IS one in a series of basins, including the Greater Green River Basin in WY, and the Piceance Creek Basin in CO, that were O PR157c :
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filled by large long-lived lakes during the Eocene, recorded by deposition of the Green River Formation. — —
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P Methodology: Magnified Facies and Sedimentary Structures:
______ Detailed sedimentological core descriptions will serve as a template to investigate changes in
Hypersaline lake elemental concentrations based on handheld x-ray fluorescence (XRF) spectroscopy using a
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Lacustrine Expansion-Contraction Cycles:
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Lake expansion-contraction cycles on the order of
80 cm (~2.5 ft) within an organic-rich zone (R5) of
the Parachute Creek Member from Skyline 16 Core
(~813-818 ft).

Key Observations:
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Lake expansion-contraction cycle on the order of
160cm (~5 ft.) within an organic-lean zone (L5) of
the Parachute Creek Member from PR-15 7c Core
(~385-390 ft).

* Individual expansion-contraction cycles occur at the 10 to 100 cm. scale in Skyline 16 and PR-15 7c.

 Cycles in organic rich zones are typically thinner than those in organic lean zones.

» Cycle boundaries are commonly marked by a transgressive lag overlain by kerogen-rich mudstone or
other deeper water facies. The transgressive lag can be composed of (but is not limited to):

 Ooid/ostracod grainstones.
e Mud rip-up clasts.
 Subaerial desiccation cracks.

Triangles represent individual lake
expansion-contraction cycles.

Sedimentological Descriptions and XRF Synthesis:

Future Work:

 Finalize stratigraphic correlations at various scales
Including rich-lean zone couplets, individual lake
expansion-contraction cycles, and marker tuffs.

« Convolve time lines (cycle boundaries and tuffs) with
rich-lean zone boundaries to investigate the potential
chronostratigraphic significance of these units.

 Fully integrate sedimentological descriptions with
geochemical proxy data to better understand the
history of lake water evolution and provenance
change.

« Conduct Fourier analysis on the XRF dataset to
Investigate potential nested cyclicity. This cyclicity
can then be combined with future geochronology
studies of interbedded tuffs to investigate the
periodicity of these cycles.
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