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Abstract

Google Earth (GE) is recognized as a powerful, 
user-friendly tool for displaying interactive, virtual 
3D geologic information and maps. It enables a 
user-centered approach to geologic investigations, 
lending itself to a plethora of applications ranging 
from the classroom to the construction industry. 
To take full advantage of this tool, we propose a 
collaborative effort to build first statewide, then 
nationwide interactive, 3D geologic maps (and 
cross sections) with multiple layers that get 
progressively more detailed at larger scales.

We present the initiation of this effort using 
Virginia as a template. We have built a multi-
layered, fully interactive map accessible through 
two different platforms: the stand-alone Google 
Earth application, and as a webpage using the 
Google Earth web browser plug-in (API). All maps 
have selectable polygons, polylines, and points 
that contain associated metadata (lithologic
descriptions, fault information, outcrop data, 
etc.). At the smallest scale our maps display a 
generalized geologic map of Virginia with an 
overlay of the physiographic provinces. As users 
pan and zoom, the maps automatically transition 
from the generalized geologic map to more 
refined regional maps and then to 7.5’ 
quadrangle-level detail. These maps also contain 
integral geologic map components (cross-
sections, explanations and orientation symbols) 
not built directly in GE but added to the GE 
platform using an HTML-based toolkit: Google 
Earth Map Development Tools. The development 
of these maps and use of these tools will be 
illustrated and discussed.

This prototype multi-level map was developed as 
a collaboration between universities (James 
Madison University, College of William & Mary), 
state agencies (Virginia Department of Mines, 
Minerals and Energy) and federal organizations 
(USGS). We envision similar efforts undertaken in 
other states by equally-collaborative teams, 
resulting in continent-wide coverage at multiple 
levels of geologic detail and accessible to all. 

Websites:
Google Earth Map Development Tools:
http://csmres.jmu.edu/Geollab/Whitmeyer/web/
visuals/maptools.html
Google Earth Geologic Maps:
http://csmres.jmu.edu/Geollab/Whitmeyer/web/
visuals/visualizations.html

Figure 1. Generalized geologic map of Virginia with associated map explanation built 
in GE Map Development Tools.

Figure 2. Examples of multiple cross-sections displayed in their respective map 
positions showing the underlying structural geology.

Figure 3. Quadrangle-level detail with an example of metadata that can be accessed 
by “clicking” on a polygon of interest and strike and dip symbols built in GE Map 
Development Tools. 
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