DEPARTMENT OF THE INTERIOR

UNITED STATES GEOLOGICAL SURVEY A PREPARED IN COOPERATION WITH
THE MINNESOTA GEOLOGICAL SURVEY GEOPHYSICAL INVESTIGATIONS
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Magnetic contours with flight
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Index map of Minnesota.

An aeromagnetic survey covering an area of approximately 30,000 square
miles in north-central Minnesota was made during May and August 1947, May
1948, and September and October 1949 by the U. S. Geological Survey in coop-
eration with the Minnesota Geological Survey. The purpose of the survey was
to delineate the major magnetic trends associated with known iron oredeposits
and to indicate areas that may be favorable for additional exploration.

North-south traverses were flown at l-mile intervals. This spacing was
selected to cover as large an area as possible with a minimum of flying. The
aeromagnetic information is presented in two forms: as an aeromagnetic map,
contoured to a common arbitrary datum, and as magnetic profiles that accompany
the map.

The measurements were made with an AN/ASQ-3A airborne magnetometer
installed in a Beechcraft AT-11 airplane for the 1947 and 1948 flights and in a
Douglas DC-3 for the 1949 flights; the detecting element of the magnetometer
was towed about 75 feet below the plane. The elevation of the plane, ranging
between 900 and 1,100 feet above the ground, was recorded with a continuous-
recording radio altimeter. Aerial photographs were used for pilot guidance
during the flights, and the flight path was recorded by a gyrostabilized contin-
vous-strip camera. Positional accuracy of all the surveys after 1947 was in-
creased by use of a gyrostabilized vertical sight.

The geologic information presented on this map was furnished by G. M.
Schwartz, Director of the Minnesota Geological Survey.

The distribution of formations along the Mesabi range is shown by maps in
U. S. Geological Survey Monographs 43 and 52. Later revised geologic maps are
shown in Minnesota Geological Survey Bulletin 17 for the eastern part of the
range and Bulletin 19 for the western part. '

Exposures are numerous in the area underlain by the Giants Range granite,
for this was a high area even in late Wisconsin time and was, therefore, not
covered by the ice sheet. The remainder of the area shown on this map, partic-
ularly the iron-producing area, is covered with thick glacial drift, so natural
exposures are sparse. ;

Although it has not been mapped in detail, the entire area north of the
Mesabi iron range is believed to be underlain with granite and a few later basic
intrusions. By comparison with other granite areas in Minnesota this area is
one of remarkably even, relatively low magnetic intensity, suggesting a granite
with a low magnetite content evenly distributed throughout the mass.

The iron range, consisting of the magnetic Biwabik iron-formation is marked
by prominent magnetic anomalies that decrease gradually to the south as would
be expected of a magnetic formation dipping gently (+.15°). The Eveleth anti-
cline is indicated by a prominent southwest-trending anomaly that extends for
many miles across the adjacent area immediately to the south. The irregularities
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S of the anomalies are probably related to variations in the magnetic properties
- of the Biwabik iron-formation that are caused by the destruction of the magnetite
o in the enrichment to ore. These small anomalies may also be caused by local

industrial activity, irregularities of the bedrock surface, presence of small
folds in the iron-formation, or by deposits of iron-bearing conglomerate of
Cretaceous age.

The Knife Lake slate, the Pokegama quartzite underlying the Biwabik
iron-formation, and the thick Virginia slate show no recognizable magnetic
effect. The masses of Ely greenstone associated with the granite are appar-
ently nonmagnetic, but their proximity to the iron-formation may mask their
magnetic effect.

Note

Aeromagnetic data are obtained and compiled along a

1 continuous line, whereas ground magnetic surveys are made

at separate points. Errors within the normal limits of any

magnetic measurement may cause slight discrepancies between

flight lines in an aceromagnetic map, which would be more

obvious than similar discrepancies between points in a ground

magnetic map. For this reason as much care should be exercised

in evaluating magnetic features that appear as elongations

along a single aeromagnetic traverse as in interpreting an
anomaly indicated by a single ground station.
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TOTAL INTENSITY AEROMAGNETIC AND GEOLOGIC MAP OF WEST - CENTRAL ST.LOUIS COUNTY, MINNESOTA

RELATIVE TO ARBITRARY DATUM
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Contour interval 50 and 250 gammas

Flown 1000 feet above surface For sale by U. S. Geological Survey
1952 , . ‘ ~ \ PRICE 70 CENTS
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