


An Update on Virginia’s Large-Scale Compilation Mapping with GeMS 
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The Virginia Energy Geology and Mineral Resources Program has been focused on large-scale 
compilations since the GeMS format was introduced for the state in 2020. An updated statewide 
compilation of Virginia was delivered as a GeMS-compliant database and has served as the 
foundation for all subsequent compilation efforts within the commonwealth.  We developed a 
series of GeMS standards that guide the VA geologists and GIS staff for a variety of map scales.  
A statewide master DataSources Table ensures every GeMS product from the Virginia Survey 
will have matching numerical citation values, regardless of scale, project, or year, for ease of 
customer use.  With over 985 DataSources and counting, all maps and citations are easily 
searchable and available for geologists to directly import into their non-spatial tables.  Similarly, 
we created a standardized glossary for all terms used in the “Type” field throughout the 
geodatabase such that the terms are also directly importable into the GeMS product.  Two new 
review tools were created in python to check individual projects against the master lists to further 
review the Glossary and DataSource values at the end of the project cycle.  These tools have 
sped up the internal review time of the GeMS products significantly.  For any new and existing 
staff working on a GeMS related task, the Virginia Survey developed an internal “GeMS Guide” 
document. This spreadsheet contains current links to important GeMS-related websites, includes 
Virginia’s standards for each feature class, and identifies a point person for specific tasks to 
facilitate implementation of the GeMS standards into daily workflows. This internal GeMS 
documentation developed for all VA GeMS products has helped ensure a more accurate and 
efficient application of standards for all large-scale compilation products produced at the VA 
survey. 
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Virginia’s System to GeMS compliant mapping



Large-scale compilation goals in VA

• Streamlined process for every geologist at the VA survey 

• Balance geologist preference and GeMS requirements

• Create standards for all feature classes to increase efficiency 

• Intention of customer use



Scale Dependent Digitization Guides in Virginia
If Mapping at this 

scale:
1:24k Maps 1:100K Maps 1:250K Maps (Statewide 

Compilation)
Map features that are clearly 
visible at this scale 10K-12K 50K 100-125K
Digitize features while zoomed 
to this scale 4K-6K 10K-15K 24K
Minimum fault and dike length 500 ft 2000 ft 5000 ft
Minimum fold axis length 2000 ft 8000 ft Only major fold axes
Minimum map thickness for 
polygon map unit 150 ft 600 ft 1200 ft
Minimum polygon size for 
overlay polys 200 x 200 ft 400 x 400 ft 1000 x 1000 ft
Show the following mineral 
resource sites All known sites

All sites visible on
basemap at 24K

All sites visible on
basemap at 100K

Show the following karst 
features

>100ft2 as points
>30,000 ft2 as lines

>400ft2 as points
>120,000 ft2 as lines Not shown

Show the following coal beds All coal beds Major coal beds Not shown



Statewide Master DataSources Table

DAS ID Source/Citation

DAS009
Andrews, L.E., Jr., 1952, Structure of the area north of Roanoke, Virginia [Ph.D. dissertation]: 
Johns Hopkins University, Baltimore, Maryland, 126 p.

DAS010
Averitt, P., 1941, The Early Grove gas field, Scott and Washington counties, Virginia: Virginia 
Geological Survey Bulletin 56, 50 p.

DAS011
Badger, R.L. and Sinha, A.K., 1988, Age and Sr isotopic signature of the Catoctin volcanic 
province: Implications for subcrustal mantle evolution: Geology, v. 16, p. 692-695.

DAS719
Lang, K.E., geologic data collection and interpretation

DAS986

Biggs, T.H., unpublished partial geologic field map of the Charlottesville West quadrangle 
(174D), Virginia: Virginia Department of Energy, Geology and Mineral Resources Program, 
1:24,000-scale map.

Ensures every VA GeMS product will have matching DAS values and gives credit to map and mapper



Standardized Glossary for All Terms 



Glossary System in Review Stage



Internal GeMS Guide for VA Geologists



Internal GeMS Guide for every step



Reviews: Scientific, Database, & Metadata

Reviews: 
• 2 geologic, scientific 

reviews
• 2 geodatabase reviews
• Metadata review 



Virginia GitHub tools for GeMS



New GMR tools to review GeMS tables



BETA VA Statewide Geologic Map Viewer!



BETA VA Statewide Geologic Map Viewer!



Correction points through Survey123



Mobile Views

If you’d like to view, try the map 
located at the QR code here! 



Conclusions
For the Virginia Survey’s effort with GeMS: 

• Statewide, standard table values are key

• Internal GeMS documents facilitate more accurate implementation of 
standards

• Creating tools that help automate reviews increases efficiency



Thank You! 
• Virginia Dept. of Energy colleagues: 
• Holly Mangum, Virginia Latane, Catherine Brown, Anne Witt, and Adam Link

• Illinois Geological Survey: Thanks for hosting a wonderful DMT 
meeting! 

• Contributors to the GeMS GitHub  

Contact me: katie.lang@energy.virginia.gov  
Virginia Dept. of Energy 

(Virginia Geological Survey)
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