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“…The Survey shall establish a national geologic map 
database.  Such database shall be a national archive …

Geologic maps contributed to the national archives should 
have standardized format, symbols, and technical 
attributes… ”

The U.S. Geologic Mapping Act
of 1992:
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NGMDB responsibilities

Standards:
FGDC Symbols and Colors

Terminologies and Nomenclature

Publication Formats

NCGMP ArcGIS 9.3 Map Template

Database contents:
Geoscience Catalog

Geologic Names Lexicon

NCGMP Mapping In Progress

Geologic Names Comm. Archives

USGS Paleo & Strat Archives (in prep.)
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NGMDB Geoscience Map Catalog

We provide bibliographies and links to 
buy, borrow, and download these 
products.

• 87,000+ products

• 630+ publishers

• 43,500+ are “digital”

• 13,000+ scanned maps in our image 
library.  New system will provide 
images as:

• Full and low resolution PDFs
• Full resolution geoTIFFs
• Browse JPEGs, MrSIDs
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New technologies, new options -- A Window to the 
NGMDB Map Catalog via ArcGIS Image Server

2011 plan:

• Georeference Catalog holdings 
(20,000+ geologic maps)

• Create composite bedrock, 
surficial, and “newest available” 
geologic basemaps

• Make accessible to users via web 
interface (thin clients) and GIS 
software (thick clients)

• Link service to the Map Catalog 
(discovery)

(CO – UT area, showing 250K maps, and footprints of larger-scale maps)
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F51 cross-section -- GoCAD

Buffalo aquifer

Horace aquifer



Digital till surface points

F51 cross-section and digitized points 
of Otter Tail River group top -- GoCAD



Digital till surface points

F51 cross-section and all points in West Fargo Area 
of Otter Tail River group top -- GoCAD



F51 cross-section, points of Otter Tail River group top
and surface of Otter Tail River River group top -- GoCAD

Top surface



F51 cross-section, points of Otter Tail River group top
and volume of Otter Tail River group -- GoCAD

Top surface

Base surface



Cross-sections of solid model of
Quaternary in West Fargo area

Sherack Formation
Brenna/Argusville Fms.
Red Lake River group

Buffalo aquifer

Goose River group



All aquifers
in West Fargo area



Red Lake River 
group aquifers in West Fargo area

Buffalo aquifer

Horace aquifer

West Pleasant
aquifer

Davenport
aquifer

Mapleton
aquifer

West Fargo
North aquifer

Pondersoa
aquifer

Eastern Edge
aquifer



All aquifers
in West Fargo area



All aquifers
in West Fargo area



All aquifers
in West Fargo area





Geologic Model showing Surficial Geology

Lake Agassiz beaches 

Sherack Fm



Geologic Model with the Lake Agassiz Beaches and Sherack Fm. removed

Forest River gp.

Brenna 

& Argusville Fms.

undifferentiated surface outwash



Model with Forest River gp., surficial sand and Brenna & Argusville Fms. removed

Red Lake River gp.

Hillsboro aquifer



Geologic Model with the Red Lake River gp. removed

Upper Goose River I sand
and till

Sheyenne Delta Sediments



Geologic Model with Sheyenne delta sediments and Upper Goose River I gp. removed

Upper Goose River II gp. sand



Geologic Model with the Upper Goose River II gp. removed

Lower Goose River gp. sand



Geologic Model with the Lower Goose River gp. removed

Otter Tail River gp. sand



Geologic Model with the Otter Tail River gp. removed

Buffalo River gp.

Crow Wing River I gp.

Crow Wing River II gp.

Lake Tewaukon gp. sand



Model with Buffalo River gp., Lake Tawauken gp and Crow Wing River gps. removed

Browerville fm. sand



Geologic Model with the Browerville fm. removed

Older Till



Geologic Model with the Older Till groups removed

Bedrock Geologic Map

Niobrara Fm.

Carlile Fm.

Greenhorn Fm.

Belle Fourche 

& Skull Creek Fms.

Precambrian surface

Pierre Fm. 



Geologic Model with the Cretaceous Fms. removed

Ordovician Red River Fm.

Ordovician Winnipeg Group



Mapping, not maps



Threats to 
groundwater quality

Vulnerability and fate
of contaminants are governed
by geology









Queryable







Sand



Detail

Sand



Minnesota Geological Survey 
Databases

• Geological Survey Publications
• Geological Mapping; 1:1M & 1:100K
• Geological data
• Geological collections
• Geophysical data
• Geochemical data



 Publications
• Publications index
• Maps
• Reports



 Publications
• 45,000 pages since 1872
• 100% scanned & searchable



 Publications
• 650 maps published since 1872
• 100% scanned and web accessible



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





 Geological data
• Geological observations
• Geotechnical data
• Hydrogeological data
• Images
• Karst database
• Mineral exploration document archive
• Sediment texture and lithology
• Water well data



 Databases
• Water well data



 Geological data
• Hydrogeological data



 Geological data
• Karst database
 12,164 sites



 Geological data
• Sediment texture and lithology
 12,000 analyses



 Geological data
• Geological observations
 MGS – 40,000 sites
 DNR Aggregate



 Geological data
• Geotechnical data



 Geological data
• Images



 Geological collections
• Cuttings
• Drill core
• Fossils
• Geochemical samples
• Hand samples
• Sediment samples
• Thin sections



 Collections
• Drill core
 3 million feet



 Collections
• Cuttings
 4900 sites



 Collections
• Hand samples
 ~15,000 specimens



 Collections
• Thin sections
 ~15,000 sections



 Collections
• Fossils
16,242 specimens



 Collections
• Geochemical samples



 Collections
• Sediment samples
 ~25,000 samples



 Geophysical data
• Aeromagnetic data
• Airborne gamma ray spectrometry
• Borehole geophysics index
• Gravity
• Rock Properties



Geophysical data
• Aeromagnetic data







 Geophysical 
data

• Gravity



 Databases
• Rock Properties
 4000 values



 Geophysical 
data

• Borehole geophysical log index
• 5500 logs
• Average depth 336’



 Geophysical data
• Soundings



 Geophysical data
• Airborne gamma ray spectrometry



Geochemical
data
• Soil geochemical data
• Till geochemical data
• Groundwater geochemical
data















 Databases
• Geological Survey Publications
• Geological Mapping; 1:1M & 1:100K
• Geological data
• Geological collections
• Geophysical data
• Geochemical data





Uppermost layer of subsurface 
information

Bathymetry



Second layer of subsurface 
information



3D



Discretized physical properties









Drillhole forecasts









X

Drillhole forecasts
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