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This Open-File Report has not been thoroughly reviewed and edited to conform to formal publication standards of the Minnesota Geological Survey.

The map and associated documents were created with the support of U.S. Geological Survey 2015 Statemap Award #G15AC000239, and the Minnesota Environment and Natural Resources Trust Fund as recommended by the Legislative-Citizens Commission on Minnesota Resources

This Open-File Report contains the following components:
1. Geologic map in pdf format
2. ESRI GIS files; Map package BedrockGeology_Arrowhead.mpk, zipped within OFR2016_04 folder (contact: Richard Lively, MGS)
3. Geochronology Summary—a pdf document that includes sample details, analytical methods and results, and some interpretation of results 
4. Geochronology Data Table—a tabular pdf document of analytical data
5. Geophysical Data and Interpretations—a pdf document that describes geophysical methods and summarizes the results of modeling

1. GEOLOGIC MAP
The map covers an area 30´X60´ in size that extends from longitudes 91°30´ to 92°30´ and from latitudes 47°30´ to 48°. It is the first in a series of 3 bedrock maps that collectively will provide data and interpretations for county geologic atlases of St. Louis and Lake Counties.  

2. GIS FILES
The data and results of the project are presented as ArcGis Shape files compiled within 
an ArcGis 10.3 project entitled bedrock_geology_712.mxd  All of the map and plate files are included in the folder entitled OFR2016_04. The mxd and associated files are part of an ESRI map package, just double click BedrockGeology_Arrowhead.mpk to unpack. The folder is distributed as a compressed Zip file entitled OFR2016_04.zip. The files can be unzipped to other drives using WinZip or the Windows extraction program and retain their original read/write permissions.
All shapefiles and rasters are registered in UTM coordinates, zone 15N, NAD83 projection.

A list of the files in the project is given below:

lyr_files—folder containing symbology layer files for all shapefiles
age_dates.shp—attributes of analytical dates including both published ages and those acquired for this mapping project
bedrock_drill_holes.shp—attributes of drill holes for which there are cores or cuttings at Department of Natural Resources core library in Hibbing, MN.  Many of the collar locations are repositioned by MGS staff from locations in the original DNR file based on archived mining and exploration maps.  They are now part of the state-wide County Well Index database.
bgln.shp—line file of geologic contacts and faults; attributes include the line types: contact, fault, thrust fault
bgpg711.shp—polygon file of map units; attributes include unit descriptions
cities.shp—point file showing city locations and names within the study area
county_border.shp—line file showing the boundary between St. Louis and Lake Counties
lakes.shp—polygon file showing locations of lakes
outcrop.shp—polygon file showing locations and type of outcrop, attributes may include field station, description, and geologist
roads.shp—line file showing locations of surface roads within the study area
structure_lines.shp—attributes include “strc_lines” column that lists line types: Mmd=Mesoproterozoic diabasic dike; Pd=Paleoproterozoic diabase dike; lidar foliation=curvilinear lines inferred to reflect bedrock foliation (bedding, modal layering, textural layering, gneissosity, schistosity, etc); lidar fractures=typically straight lines inferred to reflect fractures in bedrock.  The axial surface traces of anticlines, synclines, and antiforms are shown—in some cases prefixed by the relative temporal development F1, F2, F3, with F1 oldest, F3 most recent.
study_area.shp—polygon (outline) of map area bounded by longitudes 91°30´ to 92°30´ and from latitudes 47°30´ to 48°
model_xs_lines.shp—line file showing locations of profiles along which geophysical models were created (see item 5 below).
Arrowhead2_svd_grav_fvdrtp_mag.tif—Regional geophysics map showing overlay of aeromagnetic on gravity map (SMOG). Larger than the 2016 map area.
3. GEOCHRONOLOGIC SUMMARY and 4. DATA TABLE
These documents describe and tabulate the results of U-Pb analyses of zircons from 6 samples acquired from the map area.
	
5. GEOPHYSICAL DATA AND INTERPRETATIONS
This document describes creation of derivative aeromagnetic and gravity anomaly maps (available from the authors), and the results of 2-D modeling of those data in cross-section format. 

Printed copies of the map (42”x48’’) can be requested from MGS Map Sales--612-626-2969
	
