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• FGDC symbol representations

•USGS CMYK color chart

ArcSDE Enterprise
Geodatabase

•Multi-map capacity, scalability

•Dynamic capability

•Versioning capabilities for 
multiple authors

•Service-oriented architecture

•Ability to overlay other DGMR geologic data 
(e.g., wells, cores, etc) with geologic base 
map 

•Custom analytical reporting

•Direct link to DGMR web store

•Provides access for non-ArcGIS users

DMME Web 
Application

•Different service types

•Easily integrates with other data sets 
in ArcGIS

•Automatically regenerates data 
when loaded

•Collaborative maps (image servers)

Published 
Web Map Service
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U.S. Geological 
Survey

National Cooperative 
Mapping Program:

Geodatabase 
Implementation

•Expanded Unit Descriptions

•Map Unit Representations

•Lithologic

•Geologic Age

•Fault Classification

•Fault Attribution

•Fully Interactive

•Multiple delivery 
formats

•Real-time updates

•Hyperlink support

Distributed 
Geodatabases

Editing

Base Map Data

LAYING THE FOUNDATION FOR A DYNAMIC GEOLOGIC MAP OF VIRGINIALAYING THE FOUNDATION FOR A DYNAMIC GEOLOGIC MAP OF VIRGINIA
Hannah V. Shepherd1,3 (hannah.shepherd@dmme.virginia.gov), Amy K. Gilmer1 (amy.gilmer@dmme.virginia.gov), 

Daniel Kestner2 (daniel.kestner@dmme.virginia.gov)
1Virginia Department of Mines, Minerals and Energy, Division of Geology and Mineral Resources, 2Virginia Department of Mines, Minerals and Energy, Division of Mined Land Reclamation 

3Department of Interior’s Office of Surface Mining Reclamation and Enforcement

The Virginia Division of Geology and Mineral Resources (DGMR) is taking several approaches to expand access to accurate and up-to-
date geologic maps of Virginia. In 1996, DGMR began converting existing geologic maps to digital format in order to accommodate 
increased demands for digital data. This effort has been supported by the STATEMAP program since 2003.  In 2009, DGMR began 
migrating geologic maps of multiple scales and generations to a multi-map enterprise ArcSDE geodatabase. This includes transferring the 
1993 Geologic Map of Virginia from shapefile format to a geodatabase format based on the U.S.G.S National Cooperative Mapping 
Program’s data model. This geodatabase design includes both feature-level metadata and symbology.  The integration of digital mapping, 
at a variety of scales within our state geologic map, will allow customers to find the most accurate and current digital geologic data for a 
given area.

DGMR will also begin providing access to georeferenced images of published geologic maps in a web map service utilizing ESRI’s
ArcGIS Image Server.  This allows ready access to all published mapping and gives users the opportunity to compare different geologic 
interpretations reflected on geologic maps from different eras of mapping. 

By enabling the geodatabase design model to interact with our online store and map download site, DGMR will be able to distribute 
geologic maps and information in a variety of standard and flexible formats.  Access to these data products will be made available through 
the Department of Mines, Minerals and Energy’s web map application, spatial data download site and published web map services.

Acknowledgments David B. Spears, Matthew J. Heller, Chelsea Feeney, and David R. Soller. 

References Campbell, Elizabeth V. M., 2008, Evolution of Virginia’s Geologic Maps: Virginia Division of Geology and Mineral Resources, Open-file Report 08-03.

Carter M.W., 2010, Geologic map of the Glen Allen quadrangle, Virginia: Virginia Department of Mines, Minerals and Energy, Division of Geology and Mineral Resources, Open-File Report 10-07, Map Scale 1:24,000.

Rader, E. K., and Evans, N. H., editors, 1993,Geologic map of Virginia – expanded explanation: Virginia Division of Mineral Resources, 80 p.

Rader, E.K., McDowell, R.C., Gathright, T. M, and Orndorff, R.C., 2001, Geologic map of the Virginia portion of the Winchester 30 x 60 minutes quadrangle, Virginia Division of Mineral Resources Publication 161.

United States Geological Survey: National Cooperative Geologic Mapping Program. (March, 2009). http://ncgmp.usgs.gov/

The Department of Mines, Minerals and Energy’s information technology staff is working to publish both the Web Application and the Virginia Geologic Web Map Service. These services are currently only available internally 
for review and editing. DGMR hopes to allow public access within the next few months.
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Above: Flow chart displays 
process for building DGMR’s 
dynamic geologic map.

Right: DMME’s web application 
with “geology” layer activated. 

Above: Evolution of the 1993 Geologic Map of 
Virginia from hard copy to fully interactive web 
map service. The map service  will have a 
scalability function that will allow users to view 
map data at all available scales. Users will find a 
hypertext link to map products in DGMR’s web 
store available in the attribute table of both 
services.
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