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1. Introduction 

 

The goal of my research was to compile existing mapping and geologic data into a digital 

geologic map and database for the Duluth Complex. To this end, I created a Geographic 

Information System (GIS) platform that at the time of this report included over 1,000 plotted 

outcrops in the Snowbank 7.5’ quadrangle. This northwestern part of the Duluth Complex is 

located in the Boundary Water Canoe Area Wilderness (BWCAW) and is the site of Dr. Miller’s 

1981 mapping of the Lake One - Lake Four chain.  

 

My research was originally going to include both Dr. Miller and Dr. William Phinney’s data for 

this area, but due to time constraints only Dr. Miller’s data has been incorporated into GIS thus 

far.  

 

2. Research Methodology and Findings 

 

To efficiently draw the numerous outcrops into GIS, Dr. Miller and I devised a method for 

inserting aerial photos as a base layer under our area map. The original aerial photos were 

scanned and then uploaded into GIS. By overlaying the area map over the photos, I was able to 

accurately trace the outcrops into GIS.  
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Fig 1. GIS map showing areas of the BWCAW. Aerial photo as a base layer in bottom left. Light 

gray outcrops around Lake Two were digitized from Dr. Miller’s 1981 mapping data (Miller 

1986). 

 

Figure 1 shows an example of what this process looked like. Not only were over 1,000 outcrops 

digitized onto a GIS map, but a table of attributes was added for every outcrop Dr. Miller 

cataloged. These attributes include the outcrop number, the date they were originally studied, the 

major and minor lithology of the rock and a short description for each. An example of this table 

is shown in Figure 2. 

 

 
Fig 2. Table of attributes associated with outcrops in GIS. Each outcrop can be references by 

major/minor lithology and physical description. 

 

3. Conclusion 

 

The greatest benefit of this research is the compilation of data we made available to anyone 

researching the Duluth Complex. In time, this GIS platform will be made available on the 
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Precambrian Research Center website. This will allow future researchers and geologists access to 

the maps and data, which have been inaccessible to the public for decades.  

 

 

References 

 

Miller, J. D. (1986). The geology and petrology of Anorthositic rocks in the Duluth complex, 

Snowbank Lake quadrangle, northeastern Minnesota (Unpublished doctoral dissertation). 

University of Minnesota, Minneapolis. 

 

Miller, J. D.; Green, J. C.; Severson, M. J.; Chandler, V. W.; & Peterson, D. E. (2001). Geologic 

map of the Duluth complex and related rocks, northeastern Minnesota. Miscellaneous Map 

Series / Minnesota Geological Survey, M-119, scale 1:200,000, 2 sheets. St. Paul: University of 

Minnesota. 

 

Phinney, W. C. (1972). Northwestern part of Duluth complex. In P. K. Sims & G.B. Morey 

(Eds.), Geology of Minnesota: A centennial volume in honor of George M. Schwartz (pp. 335-

345). St. Paul, Minn: Minnesota Geological Survey. 

 

 

 

Project Faculty Adviser: 

Dr. James Miller, Department of Earth and Environmental Sciences, Swenson College of 

Science and Engineering, University of Minnesota Duluth. Email: mille066@d.umn.edu 

 

 

 

View Statistics 

mailto:mille066@d.umn.edu
https://d-commons.d.umn.edu:8443/handle/10792/1101/statistics

