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An Inventory of Three-Dimensional Geologic
Models—U.S. Geological Survey, 200422

By Donald S. Sweetkind and Kristine L. Zellman

Abstract

A database of spatial footprints and characteristics of
three-dimensional geological models that were constructed
by the U.S. Geological Survey between 2004 and 2022 was
compiled as part of ongoing development of subsurface
geologic information by the USGS National Cooperative
Geologic Mapping Program. This initial inventory resulted in
the compilation of 38 three-dimensional geological models
that vary widely in their spatial extent, the type and purpose
of the model, the number of subsurface units characterized
by the model, and the software platforms used to create the
model. This Data Report provides the scientific rationale and
explanation of the contents of a companion USGS digital
data release of spatial data and attributes associated with each
three-dimensional model.

Introduction

U.S. Geological Survey (USGS) science-planning
documents (Gundersen and others, 2011; Bristol and others,
2013) and decadal strategic plans for the USGS National
Cooperative Geologic Mapping Program (NCGMP; Brock
and others, 2021) call for geologic mapping across the Nation
to become increasingly three-dimensional (3D). The plan for
nationwide 3D geologic mapping has been endorsed by the
Association of American State Geologists (Allison, 2014).
Increases in Congressional appropriations in Federal fiscal
years 2020, 2021, and 2022 directed the NCGMP to launch and
build “Phase Three of the National Geologic Map Database”
using language related to a nationwide geologic synthesis
proposed by Soller and Berg (2003). For example, House
Report 116-100 mandated a national geologic synthesis “to
bring together detailed national and continental-resolution 2D
[two-dimensional] and 3D [three-dimensional] information
produced throughout the USGS and by federal and state
partners” (U.S. Congress, 2019, p. 48-49). In response to
Congressional direction and funding, the NCGMP launched
the U.S. GeoFramework Initiative to deliver a digital national
geologic map and 3D geologic framework model of the United
States (Shelton and others, 2022).

The strategic plans and enabling legislation (U.S.
Congress, 2019) provide the impetus for a focused effort
within the NCGMP to compile, synthesize, and distribute
3D geologic data at varying scales. The project is a
potentially huge undertaking involving a compilation of vast
quantities of disparate subsurface data. One natural starting
point is the inventory and cataloging of salient attributes
from 3D geologic models, which use and aggregate large
amounts of 3D geologic data. However, the creation of
such an inventory is hampered by the distributed nature of
subsurface investigations by USGS researchers and a general
lack of cataloging and archiving of 3D geologic models
and subsurface products. USGS scientific activities are
organized around major topics or Mission Areas that align
with distinct science themes (USGS, 2007; Gundersen and
others, 2011). Typically, 3D geological modeling supports
research and project work within a specific USGS Mission
Area. As a result, 3D modeling activities are decentralized
and results are released on a project-by-project basis in
various ways (Sweetkind and others, 2019). Subsurface
data from the various USGS Mission Areas are typically
released either on the USGS ScienceBase Data Catalog
(https://lwww.sciencebase.gov/catalog/) or through the USGS
Publications Warehouse website (https://pubs.usgs.gov/).
The USGS Water Resources Mission Area previously hosted
a node of the National Spatial Data Infrastructure (Federal
Geographic Data Committee, 2020) in which to store geologic
model results and model-relevant subsurface datasets; as of
2023, these data have been migrated to the USGS ScienceBase
Data Catalog (https://www.sciencebase.gov/catalog/). Certain
specific USGS 3D realizations, such as the generation of 3D
subduction zone geometries, are hosted in their own topical
repositories (https://github.com/usgs/slab?2).

The purpose of this Data Report, companion digital
data release (Sweetkind and Zellman, 2022), and webapp
(https://apps.usgs.gov/3d_geologic_model_inventory/
index.html) is to begin a part of the national-scale work
under the U.S. GeoFramework Initiative (Shelton and others,
2022) by inventorying, for the first time, the location and
attributes of 3D geologic models constructed by the USGS
across all USGS Mission Areas for models where digital
data were released. This inventory assembles, in catalog
form, the location, spatial extent, and salient characteristics
of previously published USGS 3D geologic models where
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digital model results were released. The inventory includes
citations of the original model publications and datasets so
that interested users may find and use these products. This
initial inventory is not intended to be an archive of subsurface
data and maps that underpin—or of the digital elements that
constitute—3D geologic models. It is anticipated that this
inventory will be incrementally expanded to include, for
example, 3D geologic models funded or produced by other
Federal agencies, State geological surveys, or academic
institutions. Through the expansion of scope and periodic
updates of content as new models are released, the inventory is
intended to serve as a comprehensive and persistent record of
3D geologic models produced throughout the United States.

What is a 3D Geologic Model?

The definition of the term “3D geologic model” drives
the scope of the investigation and defines what studies are
and are not included in the inventory. The broadest definition
of 3D geologic model includes any instance in which
subsurface geology is conceptualized through interpolation,
extrapolation, or modeling of observed datasets; such
conceptualizations include models of rock properties, such
as permeability or seismic velocity, or geophysically based
models where a subsurface horizon is modeled based on
interpretation and numerical inversion of a potential field
response (Culshaw, 2005; Turner and others, 2021). Using a
narrower, and more useful definition, 3D geologic models are
digital representations of the Earth’s subsurface that use data
models and computer techniques to represent geo-objects (for
example, strata, structures, nonstratified geological bodies,
and rock type) in 3D and depict, in a volumetric sense,
information that geologic maps portray at the Earth’s surface
(Turner, 2005; Apel, 2006). Such models are typically built
with software that use 3D topological data models and special
interpolation methods (Apel, 2006; Keefer and others, 2011;
Aswar and Ullagaddi, 2017a). Geological models generally
include various types of digital-input data; geological rules for
how geologic units or model elements interact; and human-
and computer-based rules, methods, and geologic reasonings
for interpolating, extrapolating, and modeling soft and
hard data.

The terms “3D geological mapping” and “3D geological
modeling” are used somewhat interchangeably in the
geological literature. Although some authors advocate
for exclusive use of the term “3D geological mapping”
(Phelps and others, 2008) and there have been attempts at
standardization of terminology (Berg and Keefer, 2004),
both terms are commonly used (Berg and others, 2011;
MacCormack and others, 2019). For this inventory, we chose
3D geologic model as the descriptive term for all digital 3D
representations of subsurface geology and did not attempt
to distinguish between 3D maps and 3D models during the
inventory process.

Digital 3D geologic models may be subdivided into
various classes based on many factors:

1. How the Earth is conceptualized, for example, as
boundary representation models that model a geo-object
by defining its boundaries (Apel, 2006) as compared
with representations that model a geo-object as a
continuous field through space, such as a specific
lithology or geologic formation.

2. The choice of data model, such as all geologic models
that are represented as relational databases.

3. Models that have volumetric topology compared to
models that do not.

4. The technical implementation of a model, such as all
models created in ArcGIS.

5. The purpose of a geologic model, for example, models
designed to support seismic hazards analysis by
portraying the geometry of crustal-scale faults.

6. The information attributes of the model, such as models
that depict a rock property, for example, porosity,
compared to models that depict classed lithology
categories (Keefer and others, 2011; Aswar and
Ullagaddi, 20174, b; Russell and others, 2019; Turner and
others, 2021).

Digital 3D geologic models can also be classified
as either “explicit models” that fill 3D volumes through
interpolation among, and extrapolation beyond, abundant
subsurface geologic input data or “implicit models” where
geologic concepts are formalized within the modeling
software; both classifications differ from stochastic models
that rely on geostatistical approaches (Russell and others,
2019; Turner and others, 2021).

For this inventory, models were classified as either
(1) “geo-object models,” also called boundary representation
models, wherein the 3D volume is subdivided into a set of
subregions defined by stratigraphic surfaces and structures or
(2) “geocellular models” that subdivide the 3D volume through
voxel-based, volume-element, methods (Keefer and others,
2011; Aswar and Ullagaddi, 2017b). The USGS 3D geologic
models are generally explicit, data-driven boundary-based
models where the emphasis is on defining geologic layering.
\Voxel-based properties models are less commonly produced
by the USGS and stochastic models are quite rare. We chose
not to inventory stochastic 3D models where the model vol-
umes are filled based on a series of rules because the USGS
rarely performs such modeling exercises (Cronkite-Ratcliff
and Phelps, 2014) and none to date have resulted in available
digital datasets.

In addition to defining the types of 3D geologic models
in this inventory, it is important to list the types of subsurface
data and models that were not considered in the inventory:

Purely conceptual models.—These models include block
diagrams that may be drawn by hand.



Cross sections.—Cross sections conceptualize the
subsurface and involve the use of geologic rules.

Structure contour and isopach maps.—Contour maps
of subsurface data can be important input components of
3D models. Contour maps combine point-input data and
interpolation methods to create an interpretation of a continuous
surface but are not considered here as 3D geologic models.

Geophysically based models.—Models that combine
seismic reflection or potential field data with assumptions
of the spatial distribution of seismic velocity, density, or
magnetization to produce two-dimensional and 3D realizations
of the subsurface.

This inventory covers the period from 2004, the date of
the earliest published model with publicly available digital data
(Pantea and Cole, 2004), to 2022. The USGS was involved
in 3D geologic modeling prior to 2004, such as at Yucca
Mountain, Nevada, the Death Valley region of Nevada and
California (D’Agnese and others, 1997), and in the Rio Grande
basin, New Mexico (Cole and others, 1999), but those reports
were not included because no digital data were released.

Numerical process models, such as geological process
models that predict the potential location and magnitude
of earthquakes or hydrologic process models that predict
changes in groundwater quantity and movement, may include
some representation of the Earth’s subsurface as part of their
numerical structure. Such models may contain layering schemes
that have a basis in subsurface geologic units (for example, Pool
and others, 2011; Hanson and others, 2014), but a representation
of the subsurface geologic framework is not created or
computed separately as a digital 3D geologic model that serves
as input to the process model. The geologically relevant features
from USGS numerical process models were not included in this
model inventory, although including these features is likely a
worthwhile future activity.

The USGS National Crustal Model is being developed
to assist with earthquake-hazard estimates in the USGS
National Seismic Hazard Model (Boyd, 2019a, b, 2020). A
3D geologic framework is one of the primary components
of the USGS National Crustal Model; to date, a 3D geologic
framework has been constructed for the western United States
(Shah and Boyd, 2018; Boyd, 2019a, b). The framework
is based on 1:250,000- to 1:1,000,000-scale State geologic
maps, modeled depths of multiple subsurface unit boundaries,
and extrapolation of rock type in the subsurface using
nearest-neighbor interpolation techniques. Because the USGS
National Crustal Model will span the conterminous United
States, a model-bounding polygon was not created, and this
small-scale model was not included in the current inventory.
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Methodology

This section described the methods used to find published
USGS 3D geologic models and the model compilation
approach in creating model-related spatial data and associated
nonspatial attributes.

Description of Search Process

The USGS 3D geologic model inventory had its genesis
as two USGS-focused chapters in synopsis volumes of 3D geo-
logical mapping and modeling activities in geological survey
organizations (Jacobsen and others, 2011; Sweetkind and others,
2019). In these chapters, the authors pooled their knowledge
of models they created or their colleagues created. Inventory
activities were expanded using keyword searches of USGS
publications, new publication announcements released by the
USGS Water Resources Mission Area, and searches of the
following data repositories: the USGS Publications Warehouse
(https://pubs.usgs.gov/), the USGS ScienceBase Data Catalog
(https://www.sciencebase.gov/catalog/), the U.S. Government’s
open data site (https://data.gov/), the NCGMP’s National
Geologic Map Database catalog (https://ngmdb.usgs.gov/
ngmdb/ngmdb_home.html), the USGS Central Energy
Resources Science Center’s Assessments of Undiscovered Oil
and Gas Resources website (https://www.usgs.gov/centers/
central-energy-resources-science-center/science/united-states-
assessments-undiscovered-oil), and the USGS Water Resources
Mission Area National Spatial Data Infrastructure node
(https://water.usgs.gov/lookup/getgislist).

The initial inventory was primarily limited to internally
funded USGS studies, which eliminated models that were
funded by other Federal agencies, such as geothermal inves-
tigations funded by the U.S. Department of Energy (Siler
and others, 2019, 2021). One significant exception was the
inclusion of the 3D geologic framework of the Death Valley
regional flow system in Nevada and California. This frame-
work model was funded by the U.S. Department of Energy
and constructed within the USGS Yucca Mountain Project by
USGS geologists and hydrologists. It is anticipated that this
inventory will be revised as new USGS models are published
and expanded to include 3D models created by other Federal
agencies, State geological surveys, or academic institutions.

Compilation Approach

Information about each 3D geologic model was
standardized by (1) creating a model-bounding polygon using
a geographic information system (GIS) to show the map
extent of each model in a common geographic projection,

(2) compiling publication source information in a single
nonspatial table linked to the spatial footprints through a
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unique identifier, and (3) developing a common set of model
attributes that generally describe each model and provide a
means of comparing salient model characteristics.

The standardized information was assembled as a
USGS digital data release (Sweetkind and Zellman, 2022),
in which spatial extents of the 3D geologic models (as
polygon features) are attributed with unique identifiers. These
identifiers link the spatial data to nonspatial tables that define
the data sources used and describe various aspects of each
published model. The nonspatial DataSources table within
the data release includes full citation and uniform resource
locator (URL) address for published model reports and any
digital model data released as a separate publication. The
nonspatial ModelAttributes table within the data release
classifies the type of model and uses several classification
schemes; identifies the model purpose and originating agency;
and describes the spatial extent, depth, and number of layers
included in each model. These attributes are described in
the “Model Attributes Table” section. A companion USGS
webapp (https://apps.usgs.gov/3d_geologic_model_inventory/
index.html) allows a user to interrogate and filter the data by
category or attribute.

Model-Bounding Polygons

The spatial extent or bounding polygon of each model
was created in various ways, depending on the content of
the original dataset, including georeferencing an index map
from the publication, digitizing a polygon, downloading
a boundary file from the source publication’s digital data,
creating a polygon boundary from the extent of the model
grid, and using a GIS to create a closed polygon that surrounds
a series of structure contour lines, or, for county-based models,
downloading a county boundary from standard source libraries
of spatial data. Model-bounding polygons were attributed
with a short, unique model name, a DataSourcelD attribute
that links the polygon to entries in the nonspatial DataSources
table, and a brief note on how the bounding polygon
was created.

DataSources Table

The DataSources table provides the full-text citation and
URL for each published element related to the model. Some
3D geologic models are described in two publications—a
formal model report and a report that released the digital-input
data and model output—whereas for other models, data are
available through links on the model report’s publication
page on the USGS Publications Warehouse website. The
DataSources table includes a short, unique model name that
provides the link to the model spatial extent, publication links,
and a notes field for aspects specific to each entry.

Model Attributes Table

The Model Attributes table includes fields that
characterize the models in terms of type, size, and
overall purpose. These 10 attributes highlight important
commonalities or distinctions among the models.

ModelType

ModelType characterizes the general class of 3D model
that was constructed. We followed the designation of Apel
(2006) and assigned subsurface geological models to one
of two classes: (1) surface-based approaches, or boundary
representation models, where the boundaries of geobodies are
surfaces that subdivide the model volume and (2) volume-based
approaches, or geocellular models, where a grid of blocks are
created and attributed according to geologic unit (Keefer and
others, 2011; Aswar and Ullagaddi, 2017a; Turner and others,
2021). In boundary representation models, the interior of
each geobody is generally considered spatially homogeneous
and the geobody properties are described by means of files
or tables. However, boundary representation models are not
limited to such approaches and interior geobody properties may
be allowed to vary, such as with mathematical formulas that
specify a property gradation across the volume.

GeologyType

GeologyType describes how geology is represented or
aggregated within the model. Surface-based or stratigraphic
models are categorized as either “geology,” where the modeled
surfaces represent stratigraphic contacts that can generally
be correlated to contacts mapped on surface geologic maps,
or “hydrogeology,” where the modeled surfaces represent
known or inferred boundaries within the rock mass that
separate intervals with differing abilities to store and transmit
water. Volume-based properties models are categorized as
“lithology”; the attribute is applied to models that interpolate
subsurface lithology through a 3D volume. Other types
of properties models, such as porosity or seismic velocity
models, may exist, but only lithology models were used in the
initial inventory.

Topology

Topology characterizes the spatial organization of the
model in the subsurface. In their simplest form, the subsurface
interfaces within a boundary representation model can be
created as a series of noninteracting surfaces, such as an
ordered set of structure contour maps or a raster grid, which
has one surface for each boundary of interest. Surfaces that
can be stacked in 3D without any particular regard to how
the surfaces interact are classified as “open” models. 3D
geologic models that enforce topological rules on boundary
representations in a mathematically rigorous way to simulate
geologic conditions, such as erosion and onlap, are classified
as “sealed” geologic models (Caumon and others, 2004, 2009;
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Aswar and Ullagaddi, 2017a). Geocellular models do not
explicitly incorporate geologic boundaries as objects but

can implicitly store boundaries as the relationship between
adjacent cells of differing geologic unit designation. Because
of the implicit nature of the topology, we classified geocellular
models as “open models.”

GeomaterialsModeled

GeomaterialsModeled characterizes the part of the
subsurface stratigraphic section being modeled. In general,
models are subdivided into one of two classes. The first
class of models are attributed as “consolidated rocks”; these
models focus primarily on consolidated rocks, either because
consolidated rocks are the principal interest in the geologic
province being modeled (Pantea and Cole, 2004; Hudson
and others, 2016), or the model volume extends to great
depth, like models that portray crustal-scale faults (Phelps
and others, 2008). The second class is attributed as “basin
fill,” and used for those models primarily concerned with the
thickness and character of poorly consolidated rocks, either
as part of groundwater studies in basin-filling sediments and
sedimentary rocks (Sweetkind, 2017; Cromwell and Matti,
2022), or studies of glacial deposits (Bayless and others,
2017). In models attributed as “basin fill,” consolidated
rocks at the base of the model are typically undivided and
not modeled as distinct units. Some regional-scale models
include unconsolidated to poorly consolidated deposits and
consolidated rock units (Faunt and others, 2010; Cederberg
and others, 2011).

Purpose

Purpose characterizes the general purpose for which the
3D model was constructed. USGS 3D geological mapping
efforts typically occur on a project-by-project basis and 3D
geologic models are often purpose-built. In the USGS Water
Resources Mission Area, 3D geologic models are built to
support water-resource assessments and for aquifer delineation
and characterization (Evenson and others, 2013). The USGS
Energy and Mineral Resources Mission Area uses 3D geologic
models to facilitate an improved understanding of geologic
processes and support resource assessments (Ferrero and
others, 2013). The USGS Core Science Systems Mission Area,
which includes the NCGMP, uses 3D geologic models to
inform studies of the Earth’s complex processes (Bristol and
others, 2013).

CreatingOrg

CreatingOrg captures the USGS Program or Mission
Area within the USGS that is associated with the model.
3D modeling typically supports research and project work
within a specific USGS Program or Mission Area (USGS,
2007; Gundersen and others, 2011). In future revisions to the
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inventory, the attribute can be expanded to include models
from other Federal agencies, State geological surveys, or
academic institutions.

ModelingPlatform

ModelingPlatfrom characterizes the software platform
in which the model was created. In many modeling projects,
data management, data preprocessing, and model visualization
tasks require hybrid approaches where several software
platforms are used (Kaufmann and Martin, 2008; Aswar and
Ullagaddi, 2017a, c; Turner and others, 2021). This attribute
is used as an attempt to capture the software platform used
for the main part of the 3D processing and computation of
geological models.

ModelArea and ModelDepth

ModelArea is the area, in square kilometers, of the spatial
extent of the model domain. The spatial extent is defined by
a bounding polygon that is based on the vertical projection of
the model region onto the Earth’s surface. ModelDepth defines
the general depth, in meters, of the model base below land
surface. The attributed depth value, which is a shorthand way
of defining the depth extent of the model, is used as a general
comparator between geologic models.

NumberoflLayers

NumberofLayers is used to characterize the number
of geologic subdivisions present in a model. For boundary
representation models, where the boundaries of geobodies
are stratigraphic surfaces that subdivide the model volume,
the attribute value is the number of modeled geologic or
hydrologic units. For geocellular models that distribute
lithologic data throughout a volume, the attribute value is
the number of lithologic classes the model was broken into.
The term “layers” could be generalized to “geobody” in
future inventory iterations to better account for complex
nonstratigraphic models.

Results

This initial inventory resulted in 38 3D geologic models
constructed by the USGS across all Mission Areas (fig. 1;
Sweetkind and Zellman, 2022). In aggregate, the spatial
extent of these 3D models covers 3,932,126 square kilometers
(km2), which is approximately 49 percent of the total area of
the contiguous United States (8,080,464 km?). This extent is
skewed by the presence of a single model that covers the entire
glaciated region of the northern conterminous United States
(fig. 1; Bayless and others, 2017). The median spatial extent
for each model is 4,170 km2, which is a more representative
descriptor of 3D model coverage than the total area.
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Model report or 3D model data release publication dates
used in this inventory are from 2004 to 2022; USGS Mission
Areas produced between 0 and 3 of these publications per year
(fig. 2). The USGS Water Resources Mission Area was the
most prolific publisher of 3D models during this time (n=23),
followed by the USGS NCGMP (n=15), the USGS Energy
Resources Program (n=2), the USGS Minerals Resources
Program (n=1), and the USGS-U.S. Department of Energy
Yucca Mountain Project (n=1). The USGS has produced
3D geologic framework model reports from a series of
investigations at Yucca Mountain, Nev., the Nevada Nuclear
Security Site (formerly the Nevada Test Site), Nev., and the
surrounding Death Valley regional groundwater flow system in
Nevada and California (D’ Agnese and others, 1997; Belcher
and Sweetkind, 2010; Belcher and others, 2017; Halford and
Jackson, 2020). These investigations were combined into a
single entry, shown as the USGS-U.S. Department of Energy
Yucca Mountain Project (fig. 2), that corresponds to the only
digital data release from a 3D geologic framework model for
this region (Faunt, 2006).

Model Type

Twenty-nine of the 3D geologic framework models
are stratigraphic models that depict geologic (n=14) or
hydrogeologic (n=15) information (fig. 3). Four 3D models
are properties models that use lithologic information from
driller’s logs or interpretations from downhole electric logs to
develop 3D textural models of grain-size variability. In five of
the modeled regions, both a stratigraphic and properties model
was created. The USGS Water Resources Mission Area and
NCGMP produced the only properties models included in this
inventory (fig. 3).

Model Purpose

Most of the 3D geologic framework models were created
to support water-related studies, including aquifer delineation
and characterization and water resource assessments (n=34).
Other purposes include oil and gas assessments (n=2),
minerals systems research (n=1), and geologic hazards (n=1).

Model Size

The 3D geologic models range in size from 30 to
1,582,460 km? and the modeled volumes are divided into
1-27 layers (fig. 4). The model with the greatest area is not
shown in figure 4 because this model is a one-layer properties
model that covers the entire glaciated region of the northern
conterminous United States (Bayless and others, 2017). Apart
from this outlier, models with the smallest areas have a wide
range in the number of layers represented in the model (3-22),
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whereas larger models with modeled area between 100,000
and 300,000 km? generally have between 5 and 10 layers

(fig. 4).

Software Used

For 3D geologic model construction, EarthVision
was used for 16 models, Esri GIS software was used for
10 models, RockWare was used for 5 models, and Roxar was
used for 1 model. A hybrid of software platforms was used for
the construction of 5 models: RockWare and Esri GIS (n=3),
Stratamodel and Esri GIS (n=1), and EarthVision and Esri
GIS (n=1). Esri GIS software was used for models in a wide
range of areal dimensions (2,214-1,582,460 km?) and was
more commonly used in models that cover large areas (fig. 5).
EarthVision was primarily used for models that cover small
areas (30-7,047 km?) apart from two outlier models of larger
areal dimension (37,692 and 344,777 km2). RockWare was
primarily used for models that cover small to midsize areas
(3,407-23,931 km?) apart from one outlier with a much larger
areal extent (286,308 km?2). Hybrid models were used to model
small to midsize areas (749-45,319 km?). The single model
constructed with Roxar software was for a model of a small
area (1,101 km?) and is not shown on figure 5.

Discussion

The 38 inventoried 3D geologic models represent a small
sample size, and the apparent trends described in the “Results”
section are likely heavily affected by the scope and purpose
of individual USGS projects and the preferences of individual
researchers. It is difficult to discuss any trends that may have
programmatic or scientific significance until a larger sample
set is available. This initial inventory is intended as one of
the first steps toward a greater programmatic effort from the
NCGMP to compile, synthesize, and distribute 3D geologic
data, information, and models at varying scales (Brock and
others, 2021). A logical next step is to inventory the 3D
geologic models created by other Federal agencies, State
geological surveys, and academic institutions. The structured
nature of the data compiled in this inventory (Sweetkind and
Zellman, 2022) is intended to facilitate future efforts to keep
the inventory current and expand its scope as hew 3D geologic
models are added. Future activities may involve extracting
geologic data, such as the elevation of formation tops, from
these inventoried models and integrating the results into
national-scale 3D maps and models.
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Figure 2. The number of three-dimensional geologic models that each U.S. Geological Survey (USGS) Mission Area and the
USGS-U.S. Department of Energy (DOE) Yucca Mountain Project published by year (2004-22). NCGMP, National Cooperative

Geologic Mapping Program.
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Figure 3. The number of three types of three-dimensional geologic models created by U.S.
Geological Survey (USGS) Mission Areas or Programs. Models created jointly by more than
one USGS Mission Area are plotted in the columns for separate Mission Areas such that the
total number of models plotted is greater than the 38 inventoried models. NCGMP, National
Cooperative Geologic Mapping Program; DOE, U.S. Department of Energy.
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Summary

This inventory assembles, in catalog form, the spatial
footprint and salient characteristics of previously published
U.S. Geological Survey (USGS) three-dimensional (3D)
geological models where digital model output was released.
Nonspatial data include citations of the original model
publications and published model datasets so that users may
easily find and access these products. The inventoried models
vary widely in their spatial extent, type, purpose, number of
characterized subsurface units, and software platforms. The
result is a database of 38 spatial footprints and nonspatial tables
with characteristics of 3D geologic models constructed by the
USGS across all Mission Areas that have publication dates
spanning from 2004 to 2022.

This Data Report provides the scientific rationale
and explanation of the USGS digital data release of the
geodatabase and nonspatial tables. It is anticipated that this
inventory may be expanded and periodically updated to
serve as a definitive record of 3D geologic models produced
throughout the USGS.
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