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Some of us look up, to 

construct 

meteorological charts 



Much of our effort is in 

depicting land-surface 

features 



The first subsurface 

layer is bathymetry 



Next, soil mapping by 

agricultural agencies 



Then, geology 



Geological mapping, like 

all of the mapping we do, is 

an essential service 

Energy 

Minerals 

Water 

Hazards 

Environment 

Waste 

Engineering 



Geological mapping, like 

all of the mapping we do, 

saves money 

lives saved 

resources discovered 

costs avoided 

increased efficiency 

fundamental 

understanding 



We need to accelerate 

in response to societal 

needs  

Content 
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 Infrastructure 
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Accessibility 



Resolution 

 Global 
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 County 



Future geological mapping 

needs to be 

Regularly updated 

Zoomable 

Queryable 

Complete 

Seamless 

3D 

Onshore to offshore 



Accessible 
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3D geology 



Status 





MINNESOTA GEOLOGICAL SURVEY 
INFORMATION SYTEMS 
 
We are heading toward a 2-resolution, 
layered set of databases that will include 
the offshore, that will underly bathymetric 
and soil mapping, and that will be as 
compatible as possible with neighbors. 



The geological mapping database will be  
underpinned by authored and peer-
reviewed geological maps, while efforts to 
refine stratigraphic nomenclature are 
ongoing. 





Progressively more seamless geological 
polygons, at 1:500,000 and 1:100,000, are 
tending to have thickness indicated, while 
properties, heterogeneity, and uncertainty 
will gradually be more specified. Parsing of 
legends, to facilitate queries, is using 
broadly accepted, well-defined terminology, 
to facilitate inference of properties. 





A layered 1:500,000 state bedrock geologic 
map is largely complete, while a new state 
surficial geology map is in development. 







New 1:100,000 mapping is county-based, is 
meant to be complete statewide within a 
decade or two, and is focused on societal 
needs, with an emphasis on groundwater 
protection and management, while taking a 
broad approach. Where required to resolve 
issues, 1:24,000 mapping is conducted. 



Database 

 

Bedrock 

Geology 

Surficial 

Geology 

Quaternary 

Stratigraphy 

Depth to Bedrock/Sand Distribution Model 

COUNTY GEOLOGIC ATLAS 

Part A 

Available for ~ half of 

Minnesota’s 87 counties via: 

http://www.mngs.umn.edu 



Surficial 

Aquifers 

COUNTY GEOLOGIC 

ATLAS Part B 

Buried Sand and 

Gravel Aquifers 

Hydrogeologic 

Cross Sections 

Pollution 

Sensitivity 





The geological mapping is meant to be 
linked to associated spatial databases.  
 
 



 Minnesota Geological Survey 

 Databases 
• Geological Survey Publications 

• Geological Mapping; 1:0.5M & 1:100K 

• Geological data 

• Geological collections 

• Geophysical data 

• Geochemical data 



The publication database, which is spatial 
through publication footprints, includes 
nearly 50,000 pages, and 700 scanned 
maps, both searchable and fully web 
accessible. 



 Publications 
• Scanned reports 

• 50,000 pages 



 Publications 
• Scanned maps 

• 700 maps 





Geological databases include field 
observations, geotechnical data, 
hydrogeological data, images, karst 
database, the mineral exploration document 
archive maintained by the natural resources 
department (DNR), sediment texture and 
lithology, as well as the largest and most 
important database in this group – the half-
million site water well database. 



 Geological data 
•  Geological observations 

 MGS – 40,000 sites 

 DNR Aggregate 



 Geological data 
• Geotechnical data 



 Geological data 
• Hydrogeological data 



 Geological data 
• Images 



 Geological data 
• Karst database 

 12,164 sites 



 Geological data 
• Sediment texture and lithology 

 12,000 analyses 



 Databases 
• Water well data 



482,680 wells 
266,675 located 
82,773 located bedrock 
4,783 located cuttings 
6,034 located geophysics 



Geological collection databases include 
cuttings, the million-meter DNR drill core 
library, fossils at the Bell Museum, 
geochemical samples, hand samples, 
sediment samples, and thin sections. 



 Collections 
• Cuttings 

 4800 sites 



 Collections 
• DNR drill core library 

 3 million feet 



 Collections 
• Fossils 

16,242 specimens 



 Collections 
• Geochemical samples 



 Collections 
• Hand samples 

 ~40,000 specimens 



 Collections 
• Sediment samples 

 ~25,000 samples 



 Collections 
• Thin sections 

 ~15,000 sections 



Geophysical databases include borehole 
geophysics, gravity, magnetic, rock 
properties, and soundings. 



Geophysical data 
• Aeromagnetic data 





 Geophysical 

data 
• Gravity 





 Geophysical data 
• Borehole geophysical log index 

• 5500 logs 

• Average depth 336’ 



 Databases 
• Rock Properties 

 4000 values 



 Geophysical data 
• Soundings 





Statewide geochemical databases include 
groundwater, soil, and soil parent material; 
while geochronological databases are in 
varying states. 



Geochemical 

data 
• Soil geochemical data 

• Till geochemical data 

• Groundwater geochemical 

data 

 



Many elements of this emerging MGS 
information system exist, some are in 
preparation, and some are aspirational. The 
mapping will never be finished, but rather 
will be regularly-updated. 
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