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Mine features shown on the1899 -1900 field maps of the 
U.S. Geological Survey.  Period of ore shipments is 
indicated in parentheses (Skillings, 2004).

EXPLANATION OF MAP SYMBOLS
City street
Road
Trail
Railroad
Stream
Lake

Mine pit

Mine dump

Elevations were drawn from the 1899 -1900 field mapping of the 
U.S. Geological Survey. The total range of elevation on this map is 
1352-1928 feet above mean sea level.   False illumination from the northwest.
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Auburn "natural ore" mine near Virginia.  Note the thick glacial sediment 
(Photo courtesy of Iron Range Research Center, Chisholm Minnesota, 
date unknown)

This portion of the 1872 bedrock geologic map by N.H. Winchell indicates that little was 
known then about the presence and impending significance of the Mesabi Iron Range.
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This plate is one of three maps of the eastern half of the Mesabi Iron Range
showing land-surface topography.  Together with the maps depicting the
bedrock topography and depth to bedrock (Jirsa and others, 2005), these form
the companion maps to similar data published for the western half of the iron
range in 2002 (Jirsa and others, 2002; Lively and others, 2002).  Mapping was
funded by the Minnesota Legislature on recommendation of the Legislative
Commision on Minnesota Resources, in an effort to improve the quality of
hydrogeologic knowledge in the district.  The images contained on these
printed products represent just a few of the ways to view a larger set of
associated digital data available from the Minnesota Geological Survey.
The Mesabi Iron Range in northern Minnesota has shipped more than 4
billion tons of iron ore and taconite from more than 500 mines since ore was
first produced at the Mountain Iron Mine (T. 58 N., R. 18 W., sec. 3) in 1892.
Open-pit mining and disposal of waste rock has greatly modified the original
landscape along an east-northeast-trending strip of land about 100 miles long
and 4 to 5 miles wide. Color shaded-relief maps on the plates illustrate the
altered surface topography along the eastern half of the Mesabi Iron Range
using a comparison between survey maps from 1899-1900, prior to major
mining development, and high-resolution air-photos obtained in 1999.
Although about 29 mines were active on this part of the range in 1899, they
had not yet substantially changed the surface topography.  Therefore, the
topographic maps prepared by E.C. Bebb and his assistants D.L. Fairchild and
Louis B. Weed, of the U.S. Geological Survey, from fieldwork conducted in
the area during 1899 and 1900 (see photo insert), and our present treatment of
the data, represent as closely as possible the pre-mining land surface.  The
U.S. Geological Survey field data were compiled at a scale of 1:16,000 with a
contour interval of 20 feet, and ultimately were published at a scale of
1:50,000 (Leith, 1903).  The original field maps were obtained by the
Minnesota Geological Survey from the Cuyler Adams estate in the early
1980s.  These were subsequently digitized, processed, and georeferenced at
the Minnesota Geological Survey to produce a pre-mining topographic
rendition, and a late 19th century geographic and cultural record of the eastern
Mesabi Iron Range (Plate 1).  The 1999 topographic data were acquired by
the Minnesota Department of Natural Resources as part of the Mesabi
Elevation Project (Minnesota Department of Natural Resources, 1999). A
high-resolution topographic elevation grid was created by photogrametric
methods from air-photos taken especially for the project. The air-photos were
taken at a resolution sufficient to support 5-foot elevation contours.  After
processing, the data were transformed into a regional digital terrain model
(DTM).  The DTM was converted to a regular 5-meter grid that was in turn
resampled to 30 meters.  This produced a smaller file, but one that matched
the 30-meter grid of elevations derived from 1899 contour data, and
maintained much of the original detail (Plate 2).  Elevation grids for both data
sets were clipped to fit the area contained within the original U.S. Geological
Survey field maps.
A comparison of the two maps shows that open-pit mining has changed the
local topographic detail considerably, mainly by redistributing material,
thereby creating areas of high relief and increasing the number and depth of
topographic lows.  At the regional scale, those activities have not substantially
altered the maximum elevation on the range, but have lowered the minimum
elevation by well over 100 feet by mine excavation.  The differences in
elevation between the two data sets are commonly related to mining activities
over the past 100 years.  However, particularly in areas of rugged relief or
large swamps, the topographic surfaces may differ by as much as 100 feet.
These differences cannot always be ascribed to mining activity, but probably
represent the difficulties associated with topographic surveying in 1899.  In
spite of those variations in absolute topographic elevation between the two
surfaces, both maps accurately portray the grain of the topography and the
correct relative variations across the area.  The depth of mines on the modern
topography may be less than actually exists, because the 1999 data contours
do not extend below the surface of water in abandoned mines.  Selected
natural (oxidized) ore mines are shown on the map of the 1899 topographic
surface (Plate 1) and selected taconite mines are shown on the 1999 (Plate 2)
topographic surface (Skillings, 2004).
Plate 3 demonstrates the areal extent and amount of elevation change to the
land surface as a result of mining activity on the eastern half of the Mesabi
Iron Range between 1899 and 1999.  Although mining has caused the overall
range of topographic elevation within the the map area to increase by less
than 50 feet, Plate 3 indicates that localized elevation changes of between 100
to 500 feet exist, particularly where pits and dump piles have been developed
adjacent to one another. Other topographic disturbances are visible as dikes,
tailings ponds, and in some instances, the cultural infrastructure.
Subtracting the original surface from the modern surface produced a residual
grid that was colored to show areas where the land surface has been excavated
as negative values (blue-green to dark blue), and areas where the land surface
has been raised as positive values (yellow to red).  The map colors were
chosen such that areas with little or no alteration between 1899 and 1999
(plus or minus 20 feet either side of zero) are shown in a light shade of brown.
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INTRODUCTION

Historic topographic land survey of 1899.  One of the many paper-on-linen 
map segments that were scanned and digitized to produce 
the 1899 shaded-relief map of land surface topography.
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Every reasonable effort has been made to ensure the accuracy of the factual data on
which this map interpretation is based; however, the Minnesota Geological Survey
does not warrant or guarantee that there are no errors.  Users may wish to verify
critical information; sources include both the references listed here and information on
file at the offices of the Minnesota Geological Survey in St. Paul.  In addition, effort
has been made to ensure that the interpretation conforms to sound geologic and
cartographic principles.  No claim is made that the interpretation shown is rigourously 
correct, however, and it should not be used to guide engineering-scale decisions
without site-specific verification.


