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A GeMS-compliant framework for layering geologic map data in the Fall Zone of Virginia 

By Jennie Latane (Virginia Department of Energy) 

This talk describes a method for handling GeMS compliance in a 1:24,000-scale GeMS conversion 
where the original map contains several layers of markedly diMerent geologic materials. The talk 
uses the Chesterfield quadrangle in central Virginia (Carter and others, 2010) as a case study to 
consider one approach to representing a three-dimensional relationship within a GeMS 
geodatabase. 

Chesterfield quadrangle straddles the Fall Zone and depicts crystalline Piedmont bedrock, Coastal 
Plain sediments, and modern surficial deposits. This area of the state represents the feathered 
edge of the Coastal Plain, where it is possible to see both contacts between Coastal Plain units, as 
well as contacts between underlying hard rock. DiMerent approaches to surficial mapping also 
meet here, where geologists must diMerentiate between localized, process-based surficial deposits 
and laterally extensive, but still unconsolidated Coastal Plain sediments. The original mappers 
traced concealed crystalline bedrock contacts underneath of Coastal Plain terraces and traced 
Coastal Plain contacts underneath of recent surficial deposits. The resulting deliverable in 2010 
was a layered PDF with the capability to turn on and oM three surfaces representing surficial, 
Coastal Plain, and crystalline bedrock surfaces. 

These slides examine the adjustments to GeMS made to accommodate that structure and honor 
the original mapping. In this approach, ContactsAndFaults and MapUnitPolys are both duplicated 
and given a suMix to diMerentiate them: “_Bedrock” and “_CoastalPlain”. Each package of 
ContactsAndFaults and MapUnitPolys creates one topological surface. A final standard 
MapUnitOverlayPolys feature class creates the third, surficial layer. To comply with topological 
rules, MapUnitPolys_CoastalPlain must contain a “dummy” polygon representing the crystalline 
bedrock underneath. This dummy unit, “Bedrock” must be added to the DescriptionOfMapUnits 
table. Although this approach successfully passes GeMS validation and “bakes in” the original PDF 
deliverable structure to the database, the process may be more appropriate on a map-by-map 
basis than when attempting to compile maps at a smaller scale or across a region or state. 
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Using a “three-tiered system” to 
accommodate overlapping units in a 
GeMS conversion



• Mapped in 2010*

• Fall Zone – Rivers drop down 

from resistant Piedmont rocks 
onto Coastal Plain sediments

• The “feathered edge” of the 
Coastal Plain – contacts are 
visible in drainages, borehole 

sampling.

Chesterfield Quadrangle
Mapping in the Fall Zone

Geologic Context

Appalachian 
Plateau

Piedmont Coastal 
Plain

Mesozoic Basins

*Carter M.W., Bondurant, A.K., and Berquist, C.R., 2010, Geologic map of the Chesterfield 

quadrangle, Virginia: Virginia Department of Mines, Minerals and Energy, Division of 

Geology and Mineral Resources Open File Report 10-06, Map Scale 1:24,000.



From 1:7,500,000-scale surficial 
map of USA (Hunt, 1984):

• Most surficial deposits are 
composed of poorly consolidated 
clay, silt, sand, or gravel-sized 
particles 

• Particles are produced chiefly by 
erosion

• Transported and deposited by 
water, wind, or ice, but can also be 
partly formed by in-situ 
weathering of bedrock

surficial deposits  

Publication 186 by Heller and others, 2018

Geologic Context



Rock Layers, PDF Layers
The reign of the layered PDF

Pre-Conversion



• Are the “Coastal Plain” units ‘map’ or ‘surficial’ units?

• How do we honor the overlapping contacts of the original 

map?

• Can we embed the layered PDF functionality into the 

database? Can we do it in a way that’s easy to understand and 

access?

Pre-Conversion Questions

Pre-Conversion



Modifying GeMS



Crystalline Bedrock

Coastal Plain

Database Structure

Recent Surficial Deposits

Map Layers

Modifying GeMS



Changes within the data
DescriptionOfMap Units, 
MapUnitPolys_CoastalPlain

MapUnit Name FullName Symbol GeoMaterial

Bedrock Bedrock Bedrock-derived residuum Transparent Rock

Modifying GeMS



Changes within the data
DescriptionOfMap Units, 
MapUnitPolys_CoastalPlain

MapUnit Name FullName Symbol GeoMaterial

Bedrock Bedrock Bedrock-derived residuum Transparent Rock
Coastal Plain topological surface. 
Gray represents ‘bedrock’.

Modifying GeMS



Lessons Learned
• Database structure does accommodate 

layer-ability.

• Coastal Plain units are acknowledged as 
“true” map units and are treated as such 
by GeMS validation.

• Probably less effective for compilation.
• Separation between “surficial” and “Coastal Plain” 

units will vary by author.

• Not effective at the statewide scale.

• More labor intensive, depending on 
starting condition of data.
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Thank you
CONTACT THE PRESENTER:

Jennie Latane
GIS Specialist
Virginia Department of Energy
434-459-3322
jennie.latane@energy.virginia.gov

This work was prepared in cooperation with the 
United States Geological Survey under the National 
Cooperative Geologic Mapping Program - 
STATEMAP Award G22AC00568. 

Special thanks to Matt Heller, Anne Witt, and 
Marcie Occhi.
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