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Bedrock Geology Line Types
Fault

Thrust fault

Iron formation

Active state nonferrous metallic mineral leases

Terminated state nonferrous 
metallic mineral leases (1967-January 2016)

State Nonferrous Metallic Minerals Leases

Primary exploration blocks (Ely, Sturgeon, and Hubbard). 

GIS Footprints for Polaris Joint Venture Exploration Documents

Polaris Joint Venture Super Block

Mix of Sub-blocks, HEM sub-blocks, anomaly blocks, or targets. Map labels 
those features larger than 1 square mile. 

Polaris Joint Venture Exploratory Boreholes
50 exploratory boreholes related to the Polaris Joint Venture. Sourced from Document 
ID pjvl-pvjl-1520-86.pdf. Borings are labeled by name. 

Expanding the Historical Mineral Exploration Document and Spatial Data Collection at the Minnesota Department of Natural Resources:  The Polaris Joint Venture Exploration Collection 
The Polaris Joint Venture (PJV) was a large-scale five year-long exploration campaign that targeted high-grade Copper-Zinc prospects in the greenstone belts of Northern Minnesota during the early 1980’s. 
Ernest K. Lehmann & Associates (ELA), in partnership with Getty and Billiton, completed airborne and ground geophysical surveys, geologic mapping, geochemical sampling, and 50 drill holes within a 13,000 

square mile study area that stretched roughly from Bemidji to Ely. This collection contains approximately 2,000 PJV-related PDF documents encompassing more than 20,000 pages of exploration data.
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Disclaimer
The State of Minnesota makes no representations or warran-
ties express or implied, with respect to the use of the infor-
mation contained herein regardless of its format or the means 
of its transmission. There is no guarantee or representation to 
the user as to the accuracy, currency, suitabil ity, completeness, 
usefulness, or reliabil ity of this information for any purpose. 
The user accepts the information “as is." The State of Minne-
sota assumes no responsibil ity for loss or damage incurred as 
a result of any user’s reliance on this information.  All maps, 
reports, data, and other information contained herein are 
protected by copyright.  Permission is granted to copy and use 
the materials herein for any lawful noncommercial purpose.  
Any user of this information agrees not to transmit or provide 
access to all or any part of this information to another party 
unless the user shall include with the information a copy of 
this disclaimer.
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Archean Bedrock Geology Map Symbols and Label Descriptions
Aag Mafic to ultramafic hypabyssal intrusive complexes; gabbro, anorthosite

Acv Calc-alkalic volcanic and volcaniclastic rocks

Agd Granodioritic intrusion

Agm Granite to granodiorite , variably magnetic

Agn Granitic to granodioritic orthogneiss

Agp Gabbro, pyroxenite , peridotite , lamprophyre intrusion

Agr Granitic intrusions

Agt Tonalite , diorite and granodiorite

Agu Granitoid intrusion, undifferentiated or poorly constrained by core and outcrop

Aif Iron-formation

Akc Knife Lake Group volcanic conglomerate, breccia; alkalic , hornblende-bearing

Aks Knife Lake Group volcanogenic l ithic sandstone, siltstone, conglomerate, slate

Akv Knife Lake Group volcanic flows, breccia, and tuff; hornblende-bearing

Ami Mafic plug-like intrusion; typically magnetic

Amm Interlayered volcanic and volcaniclastic rocks; amphibolite grade metamorphism

Amn Amphibolitic to dioritic gneiss

Ams Schist of sedimentary protolith

Amv Mafic metavolcanic rocks; minor volcaniclastic and hypabyssal intrusions

APd Dioritic to granodioritic intrusion of uncertain age

Aqa Amphibolitic schist and gneiss

Aqg Granite-rich migmatite; locally magnetic

Aql       Lac La Croix Granite; locally pegmatitic and magnetic

Aqm     Quartz monzonite , monzonite , granodiorite; non-magnetic

Aqp Porphyritic quartofeldspathic dike

Aqs Biotite schist, paragneiss, and schist-rich migmatite

Aqt Tonalite- to granodiorite-rich migmatite

Asc Conglomerate, l ithic sandstone, graywacke, mudstone

Asd Syenitic , monzodioritic , or dioritic pluton

Asg Graywacke and mudstone; typically greenschist facies metamorphism

Auv Ultramafic to mafic volcanic and hypabyssal intrusive rocks

Avs Volcanic and volcaniclastic rocks; felsic to intermediate composition

Proterozoic and Mesoproterozoic Bedrock Geology Map Symbols
Pai Proterozoic Iron-formation, locally includes basal conglomerate (Biwabik Iron Formation)

P..        Other Proterozoic map units visible on this map are not described in detail . They are

 given the same map symbol color. 

M..  Mesoproterozoic map units visible on this map are not described in detail .  They are

 given the same map symbol color.  
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Expanding the Historical Mineral Exploration Document and 
Spatial Data Collection at the Minnesota Department of Natu-
ral Resources: The Polaris Joint Venture Exploration Collection 

HANSON, Kevin, REED, Andrea, and FREY, Barry
Minnesota Department of Natural Resources, Land & Minerals Division

The Polaris Joint Venture was a large-scale five year-long exploration 
program targeting copper-zinc prospects in the greenstone belts of 
northern Minnesota during the early 1980s. Ernest K. Lehmann & As-
sociates, in partnership with Getty and Bill iton, completed airborne 
and ground geophysical surveys, geologic mapping, geochemical sam-
pling, and 50 dril l holes within a 13,000 square mile study area that 
stretched roughly from Bemidji to Ely. 

In December 2014, the Lehmann Family Fund donated the Venture’s 
results and $10,000 to the Minnesota Department of Natural Re-
sources (DNR), with the express purpose of having the DNR make 
the data digitally available to the public . Due to the manageable size 
of this donation, it also gave the DNR the perfect opportunity to 
experiment with new ways of managing its historical exploration 
document collection. 

The Lands and Minerals Division's goal for this collection is to pro-
tect and preserve the original documents while making them readily 
accessible to the public via the internet. There are now approxi-
mately 20,000 individual pages available online from this collection 
comprised of 2,056 PDF documents. The documents are associated 
with 232 mineral exploration footprints in northern Minnesota.  The 
mineral exploration documents include reports, maps, and raw data 
and are all available through the DNR webpage at: 

http://www.dnr.state.mn.us/lands_minerals/polaris/index.html. 

From the webpage, the user can search the documents using a Mic-
rosoft Excel spreadsheet or a GIS shapefile with online links to as-
sociated exploration documents.  For an enhanced search, a web 
map application is available that allows the user to click on a mineral 
exploration footprint to view (and download) the associated docu-
ments. The web map also features background geologic data and 
DNR state mineral leasing data for reference.

The DNR’s next steps will be to adapt the new historical document 
management system to accommodate the other mineral exploration 
collections.

Sturgeon East
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About this map and data
Map was created in February of 2016 at the 
Minnesota Department of Natural Resources, 
Division of Lands and Minerals.

Exploration footprints for the Polaris Joint 
Venture part of an open-fi le data release from the 
DNR’s Division of Lands and Minerals as of March 
7, 2016. These footprints may be updated and 
refined in the future. Sign up for updates at the 
Polaris Joint Venture webpage. Exploration dril l 
holes (n=50) for the Polaris Joint Venture extract-
ed from DNR’s Drill Core Database (01/2016). 
State Nonferrous Metall ic Mineral Leases (01/16) 
from the DNR’s Division of Lands and Minerals. 
Bedrock Geology features and descriptions from 
the Minnesota Geological Survey (MGS) S-21, 2011 
version (1:500,000). Roads and Railroads from 
Minnesota Department of Transportation 
(MnDOT); BWCAW and Cities from the DNR; 
Lakes shown are greater than 200 acres and were 
taken from the DNR. 
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