Reducing geologic risk uncertainty for carbon sequestration using modern gravity surveys and modeling in Iron County, Utah
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GEOLOGIC CONTEXT

The Iron Springs District in southwest Utah lies at the eastern boundary of the Basin and

The extent of faulting and com-
plexities from regional tecto-
nism are also unknown at depth
and could impact seal integrity.
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TBD: geometry of stratigraphy beneath the Neck of the Desert;

TBD: continuity of stratigraphy beneath laccolith

is Basin & Range faulting present? are Sevier-age structures here?

Range Province as it transitions into the Colorado Plateau. The region comprises north-north-
east-trending basement-cored uplifts and grabens that juxtapose thick sequences of Paleozoic
- and Mesozoic strata and extensive Eocene and younger volcanics, all of which have been heavily
| faulted.
T Physiographically, it is bordered to the west by the Antelope Range, bordered to the south
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B | eoringsFm As part of a multidisciplinary site characterization, the Utah Geologi-

cal Survey is conducting geophysical surveys and geologic data acquisi-

tion to characterize subsurface geology and reduce structural, seal, and
reservoir risk uncertainty.

Within the Paleozoic and Mesozoic strata are a series of favorable

Outcrops will be used to evaluate seal and reservoir physical properties. Geologic mapping will be used to ; 3 ] .
b b/ Prop J ek Our study confirmed the presence of a large mass excess In the basin and range valley fill

which we interpret as a volcanic intrusion, as expected from legacy geophysical surveys. This is
contrary to standard basin and range gravity maps where the ranges are typically gravity highs
and basins are gravity lows? The high gravity signal expanding beyond the valley indicate a
greater amount of laccolith injection than others have identified, however there is a range of
intensity throughout the valley (+/- 5 mGal) indicating that the laccolith geometry may be more
complicated than the historical interpretation of a sheet-like intrusion by way of an old fault
plane (see: Geologic Uncertainties). Compared to surrounding mountain ranges and valleys, the
laccolith has a gravity signal amplitude of 20-25 mGal. The gravity signal is orders of magni-
tude larger than the survey method precision of 0.03 mGal. Compared to legacy geophysical
data, the gravity field looks shifted to the northwest- this may be due to a neighboring deep

provide surface control for structural modeling.

MODERN GRAVITY DATA
Gravity surveying is a cost-effective and non-invasive technique used to quantify changes in material
from other geophysical methods and rock property analyses. We designed the gravity survey to maximize

density at depth and delineate subsurface geometries, adding independent checks on data interpretation
the potential of defining subsurface basin geometry and subsurface unit architecture
Relative gravity measurements were made using a terrestrial gravi-

meter and tied to absolute gravity stations. Measurements were focused on
the inferred axis of the laccolith (see: Geologic Context) and build on pre-ex-
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by the Three Peaks quartz monzonite which intruded the Carmel Forma-
tion in Oliogene-Miocene time and (2) the Permian Kaibab Formation
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ABOVE: Gravity survey equipment (CG-5 gravimeter and GPS tripod) with Iron Mountain in the background
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Revised ARCO 3 Peaks #1 well log: Originally interpreted by Van Kooten
(1988), the Jurassic & Triassic stratigraphy were revised with control from
local wells, outcrop & open mine pits (Sprinkel, pers. comm).
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