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Geochemical data of diamond drill core samples adjacent to the
Red Lake Indian Reservation, northern Minnesota

by
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P.M. Theodorakos, A.L. Meier, and Q. Hennigh

INTRODUCTION

This report contains major, minor, and trace element geochemical data for samples taken from
diamond drill core collected near and adjacent to the Red Lake Indian Reservation of northern Minnesota.
These data were generated as a part of a U.S. Geological Survey metallic mineral-resource assessment of
the bedrock within the Red Lake Indian Reservation, which was sponsored by the Bureau of Indian Affairs
(BIA) Division of Energy and Minerals. This report complies with the requirements set forth by the
Minnesota Department of Natural Resources (MNDNR) that all data must be reported for samples
analyzed from their core repository.

The mineral-resource assessment of the reservation was conducted as a two-phase project. The
first phase was a regional assessment (1:250,000 scale) of all of the areas that contain parts of the
reservation, extending from the Lake of the Woods region (49°30’N.) to latitude 47°45'N. and from
longitude 93°30’ to 96°W. The results of that study were released in a confidential report to the BIA (Day
and others, 1992a). Public presentations of the data and conclusions were given by Klein and others
(1991, 1992) and Day and others (1992b).

An area in the central region of the reservation north of Upper Red Lake was identified during
the course of the first phase of the study as having high potential for undiscovered base- and precious-
metal deposits. This area is the focus of the second, more detailed phase of the project. The second phase
of the project is bounded on the north by 48°37'30"N. and on the south by 48°22'30"N. latitudes, with the
western boundary of 95°7'30"W. and the eastern of 94°45'0"W. longitudes. Previous work by Klein (1988,
1991), Klein and Day (1989), and Klein and others (1987, 1988) reports additional observations and
geochemistry of numerous exploration diamond drill cores during the USGS International Falls and Roseau
1°%2° CUSMAP projects.

The entire region within the study area is covered by Pleistocene glacial deposits, and, therefore,
the diamond drill cores represent all of the available bedrock material. We examined all of the pertinent
diamond drill cores available in this area at the MNDNR in Hibbing, Minnesota. The drill core samples
are numbered with the drill hole identification numbers that correspond to those used by the MNDNR,
followed by the depth of the sample. Further information on these drill core can be obtained from the
MNDNR.

SAMPLING METHOD

Drill core was usually sampled by halving or quartering short intervals (usually 6-15 cm) using
a diamond saw. Sample locations were digitized, using a GTCO Model 2436A digitizer, from sites plotted
on the USGS International Falls, Baudette, Roseau, Grygla, and Upper Red Lake 1:100,000 USGS
intermediate-scale topographic maps. The locations are reported to the nearest second of latitude and
longitude.



ANALYTICAL METHODS

Major elements were determined by quantitative wavelength dispersive X-ray fluorescence
spectrometry (XRF) by D.F. Seims and J.S. Mee using the method described by Taggart and others (1987).
Major and minor element abundances were also determined by P.H. Briggs and D.L. Fey using inductively
coupled plasma-atomic emission spectrometry (ICP) following the method outlined by Lichte and others
(1987).

Gold and the platinum group elements (Pt, Pd, Rh, Ru, and Ir) were determined by B.H. Roushey,
B.M. Adrian, P.M. Theodorakos, and A.L. Meier using a combination of fire assay and graphite furnace
atomic absorption spectrometry (Graph AA) (see Wilson and others, 1987) to extend the detection limits
to 0.01 ppm. Sample size was usually 10-15 g.

Rare-earth element concentrations were determined using instrumental neutron activation analysis
(INAA) by G.A. Wandless using the method outlined by Baedecker and McKown (1987).

ORGANIZATION OF DATA TABLES AND FILES

Table 1 lists data for samples that do not exhibit mineralization and contain minimal alteration,
with the exception of samples that are thought to be strongly deformed and from mylonite zones. These
samples are representative of the host rock types encountered in the exploration drilling. Table 2 contains
data from samples that are obviously mineralized and (or) altered. The data tables are organized by
analytical method or combination of analytical methods and are sorted by sample number. Because some
elements were analyzed by different analytical methods, the specific analytical method used for a given
element is listed. Blank spaces represent elements not determined. Sample numbers were retained in all
tables to allow an easy comparison between methods even though some pages contain sparse data.
Laboratory numbers (column 3) are USGS laboratory identification numbers.

The data released here are also contained in U.S. Geological Survey Open-File Report 93-572-B.
File OF93_572.TXT is an ASCII text file and OF93_572.WP is a DOS Wordperfect version 5.2 file of
this document. File OF93_572.XLS is the data in Microsoft EXCEL version 4.0 format. File
OF93_572.DAT is an ASCII file listing the geochemical data.
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