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DISCLAIMER 
 

While every reasonable effort has been made to accurately compile the content of 

the data sets referenced in this report, the Minnesota Department of Natural 

Resources (MnDNR) makes no claims of accuracy for the compilation, or for the 

underlying source data.  The data compilation is based on historical mineral 

exploration records and agency reports in the public domain, and held in the Mineral 

Exploration Archives of MnDNR.  Users of the data and this report are encouraged 

to closely examine the source data to confirm the results contained herein; and to 

make independent confirmation of data representations before using the compiled 

information for decision-making or mapping purposes. 

 

 

Copyright 2010, Minnesota Department of Natural Resources Division of Lands 

and Minerals. 
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Dahl, D. A., 2010, Minnesota lake sediment geochemistry data:  Minnesota 
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SUMMARY 

This compilation of exploration and agency lake sediment geochemistry data for 

Minnesota began in a rather informal manner as a side project during a routine land 

use mineral estate evaluation in 2005.  At that time, a Minnesota Department of 

Natural Resources (MnDNR) lake sediment survey for a portion of east-central 

Minnesota was unavailable in GIS format, so steps were taken to digitally compile 

and re-symbolize the data set for more convenient mineral potential analysis.  That 

work yielded a striking cluster of +99
th
 percentile and +95

th
 percentile nickel, cobalt 

and copper metal values in a two-township area between the towns of Deerwood and 

Aitkin , Minnesota.  While the cause of the anomaly is currently unknown, its 

position between the past-producing mines of the Cuyuna Iron District and 

delineated sulfur resources of the Glenn area is interesting.  Also notable is that the 

location of the anomaly coincides with a trend of several prominent regional 

aeromagnetic discontinuities.  Bedrock in the Deerwood-Aitkin area, which is 

covered by glacially-derived surface materials, is generally thought to consist of 

folded Paleoproterozoic rocks of mixed volcanic and sedimentary origin. 

 

Further compilation and consolidation of the rest of Minnesotaôs lake sediment 

geochemistry data may not have occurred thereafter, except that in May of 2007, 

RGGS Lands and Minerals, LLP, of Houston, Texas donated to the State of 

Minnesota a large volume of historical mineral exploration documents comprising 

the U. S. Steel collection.  The collection included 110 maps that portrayed lake- and 

stream-sediment geochemistry survey results for a large portion of east-central and 

northeastern Minnesota, including the area of the Deerwood-Aitkin anomaly. 

 

For the purposes of contrasting MnDNRôs Deerwood-Aitkin lake sediment data with 

the donated geochemistry maps, a project was undertaken to organize the donated 

maps and to digitally compile their content.  Since the area of the donated survey 

covers nearly 10,000 square miles and overlaps additional MnDNR geochemistry 

surveys, the compilation effort was expanded even further to eventually recover all  
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other public domain lake sediment exploration geochemistry data held in MnDNRôs 

mineral potential project files.  A total of 3,540 sample points were recovered from 

the donated map set, and 2,943 sample points were recovered from MnDNR mineral 

potential project files.  Lake sediment geochemistry data for adjacent portions of 

Ontario, Canada (6,091 sample points) were also obtained, in digital form, from the 

Geological Survey of Canada and Ontario Geological Survey. 

 

MnDNR lake sediment geochemistry data and the newly compiled donated data 

overlap in three locations.  In each of these overlap localities the donated data set 

generally confirms pattern and range of metal concentration values recorded in the 

MnDNR surveys.  In east-central Minnesota, the multi-element cluster of +99
th
 

percentile and +95
th
 percentile metal values in the Deerwood-Aitkin area is 

confirmed.  In eastern St. Louis County, in the vicinity of the contact between 

igneous Duluth Complex and Animikie Basin sedimentary rocks, the pattern and 

magnitude of metal values is generally complementary between data sets.   In the Ely 

area of northeastern Minnesota, unusually high nickel, cobalt and copper metal 

values in the MnDNR lake sediment survey results are confirmed by the newly 

compiled donated data set. 

 

Metal concentration and percentile ranks of the donated data exhibit enough 

similarity to existing agency data sets that the results of the donated data set might be 

considered useful for geologic considerations in the 8,700 square miles of survey 

area that lie beyond the bounds of existing MnDNR surveys.  The similarity of 

results where overlaps occur suggests that the sampling and analysis methodologies 

used for the donated geochemistry survey may have been substantially similar to 

those used for the agency surveys.  However, reports of methodology and analytical 

techniques for the donated data set still need to be obtained in order to ensure 

compatibility of the data sets. 
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Lake Sediment Geochemistry Data in the U.S. 
Steel Collection 

 
 
INTRODUCTION 

In May of 2007, RGGS Lands and Minerals, LLP, of Houston, Texas donated to 

the State of Minnesota a suite of maps and records that were amassed by U. S. Steel 

Corporation over the course of more than a century of mineral exploration in 

Minnesota.  The collection serves to augment existing public domain Mineral 

Exploration Archive records held at the Minnesota Department of Natural Resources 

(MnDNR), and provides additional exploration information for locations that were 

previously only partially detailed in archive records.  Approximately one-third of the 

collection is composed of century-old linen tracings and notebooks from iron 

exploration in Minnesotaôs iron mining districts.  Another third of the collection 

contains data from airborne geophysical surveys and associated follow up ground 

surveys that targeted base metals and uranium in Minnesota.  The final segment of 

the collection contains data from airborne geophysical surveys and ground surveys 

associated with copper-nickel explorations in the Duluth Complex.  Severson and 

Heine (2008) provide an initial inventory and summary of these donated materials. 

 

Within the base metal and uranium segment of the collection is a suite of 

geochemical maps from a lake sediment and stream sediment survey project 

conducted in Minnesota during the period 1977-1979.  Recorded on the suite of 110 

large maps are sample points and geochemistry results from lake and stream 

sediment samples collected in an area covering approximately 9,900 square miles in 

central and northeastern Minnesota (Fig. 1).  The project area outlined on the maps is 

represented by twelve map tiles that touch into two-hundred-and-thirteen 1:24,000 

scale (7.5 minute) topographic maps.  There are 3,540 sample points recorded on the 

maps.  Sampling density for points recognized as reconnaissance samples is on the 

order of one sample per 3.22 mi
2
 (8.34 km

2
). 
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Figure 1.  Location and tiling scheme for 1977-1979 geochemical survey 
maps recovered from the base metal/uranium exploration segment of the 
RGGS-U.S. Steel Collection. 

 

 

THE MAP SET 

U. S. Steel Corp., as can be surmised from correspondence in the donated 

collection, acquired this map set from Kerr-McGee Corporation in 1981.  Ninety-

eight of the 110 donated map sheets are scale 1:62,500 and are captioned ñGreat 

Lakes Resources Corporation.ò  Two sheets provide a regional overview at scale 

1:250,000 and show project location, project dates, elements-analyzed, and total 

number of project samples.  These regional sheets are captioned ñKerr McGee 

Corporation.ò  At finer scale, 1:24,000, are ten map sheets that portray detail 

sampling.  For the five Ely detail maps, the style and sample sequence portrayed  
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on the maps matches that of the ninety-eight scale 1:62,500 maps, but the Ely maps 

do not carry a company name in the caption.  The other five fine scale maps in the 

map set, also at scale 1:24,000, cover detail sampling in the Garrison area.  These 

maps are captioned ñKerr McGee Resources.ò  The Garrison detail area occupies a 

portion within the SE ¼ of the Brainerd map tile and the NE ¼ of the Ripley map tile 

and coincides with the footprint of a small airborne magnetic-electromagnetic survey 

that was flown for Kerr McGee Resources Corporation in Sept-October, 1978.  A 

sheaf of statistical printouts (1978 vintage) also accompanied the geochemical maps. 

 

Kerr McGee Resources Corporation also flew a second small airborne magnetic-

electromagnetic survey in 1978 at the Mud Hen area in the E ½ of the Virginia map 

tile, but detail sample maps for the Mud Hen area have not been found in the 

collection.  Table 1 lists the 1:62,500 scale and 1:24,000 scale map sheets in the 

overall map set and identifies the subject content of the maps.  

 

Table 1.  List of 1977-1979 lake and stream sediment geochemical map 
sheets recovered from rolled tubes in the RGGS: U. S. Steel Collection.  
Each map tile has several map sheets.  Individual map sheets display posted 
values for a chemical element, or for sample type.  Check marks in Table 1 
indicate map sheets found in the map set.  

 
Map Tile 

Sample 
ID/Type 

Co 
Ppm 

Ni 
ppm 

Cu 
ppm 

Zn 
Ppm 

Pb 
ppm 

Ag 
ppm 

As 
ppm 

U3O8 
ppm 

Total 
H.M. 

Mo 
Ppm 

Ripley P - P P P P P P P P - 

Sandstone P - P P P P - - P - - 

Brainerd P - P P P P P P P P - 

Aitkin P - P P P P P P P P - 

Cloquet P - P P P P P P P P - 

Grand 
Rapids 

P - P P P P P P P P - 

Floodwood P - P P P P P P P P - 

Alborn P - P P P P P P P P - 

Hibbing P - P P P P P P P P - 

Virginia P - P P P P P P P P - 

Vermilion P - P P P P - P P P - 

Ely detail P P P P - - - P - - - 

Garrison 
detail 

P - - P P P - P - - - 
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COMPILATION PURPOSE 

The donated geochemical maps partly overlap lake sediment geochemical surveys 

that were conducted by MnDNR in central and northeastern Minnesota.  In east-

central Minnesota, the donated maps entirely overlap a 1983 MnDNR lake sediment 

survey (Sellner, 1985).  During 2005, as part of a MnDNR mineral potential land use 

evaluation, the DNR 1983 survey data were reviewed, digitized and re-symbolized.  

Reworking of the 1983 data highlighted an area of elevated trace metal values in 

organic-rich lake basin sediments in the Deerwood-Aitkin area.  Motivation for 

compiling the donated maps has been see if the multi-element anomaly recognized in 

the DNR 1983 data set is also present in the donated lake- and stream-sediment data. 

 

Other goals for this project have been to organize and catalogue the donated 

maps, determine their extent and character, and to overlay the donated data onto 

other existing MnDNR surveys.  Sample locations and element values posted on the 

donated maps were compiled into a single GIS-based shapefile.  Outcomes expected 

for the project were: 1) a well-organized set of hardcopy source maps, and 2) a 

digital data set to represent the content of the fragile donated geochemical maps.  

The resulting digital data set, compiled from a suite of independently collected lake- 

and stream-sediment samples might then be used to contrast MnDNRôs lake 

sediment surveys of the same time period.  The compiled data set might also 

contribute to further in-house discussions about whether- and how- to use 

ñanomaliesò in metallic mineral potential ratings. 

 

SAMPLES 

The donated exploration collection did not include any reports or tabular 

laboratory results that could be linked to the map-based geochemical data.  However, 

based on the sampling pattern, the sample identification system, the elements  
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analyzed, and the project vintage, some characteristics of the layout and conduct of 

the project can be ascertained.  That said, until detailed project reports of sampling 

and laboratory methodologies, precision, and accuracy for these data can be located 

or obtained, the overall usefulness of the data set will remain limited. 

 

Four phases of sampling are recognized based on the sample-identification 

sequence and geographic distribution of the 3,540 sample points (Fig. 2).  A primary 

regional reconnaissance sampling phase was conducted throughout the project area.  

Detailed sampling was conducted as follow up around select point anomalies 

recognized in the reconnaissance phase.  Higher-density sampling was conducted in 

the general Brainerd-Aitkin vicinity.  Very detailed sampling was conducted in the 

Garrison area of the Brainerd tile, and perhaps also in the Mud Hen area of the 

Virginia tile, within the footprints of airborne geophysical flights (Fig. 2).  

 

Insufficient information is presented on the donated map sheets to determine 

whether sampling phases were distinct separate events, or overlapped in time.  

Sample points from the first three sampling phases are found together on the scale 

1:62,500 map sheets.  Detail samples in the Ely and Garrison areas are on separate 

1:24,000 scale maps. 

   

The sequence of sample-identification and the geographic pattern of sample 

points on the maps indicates that sample identifiers are a two-part label consisting of 

the initials of the person or team that collected the sample and a sequential number of 

the order of collection (e.g., samples BI-001, BI-002, BI-003é; FS-001, FS-002, 

FS-003é).  Fourteen unique two-letter codes were extracted from the maps.  Table 2 

lists these sample sequences recognized during the compilation work. 
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Figure 2.  Distribution of sample points by sampling phase (n=3,540).  Map 
tile names added, as well as outlines for Garrison and Mud Hen areas. 
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Table 2.  Sample sequences compiled from donated map sheets. 

Sampling 
Phase 

Sequence 
Code 

Sample Numbers 
Compiled 

Notes: 

Primary BI 001-708 708 locations compiled. 

Primary BO 001-373 373 locations compiled. 

Primary FS 001-210 210 locations compiled. 

Primary GV 001-268 268 locations compiled. 

Primary JC 140-274 135 locations compiled. 

Primary HG 001-309 309 locations compiled. 

Primary KU 001-425 425 locations compiled. 

Primary RR 001-211 211 locations compiled. 

Primary SL 001-198 198 locations compiled. 

Primary WC 001-131 131 locations compiled. 

Primary LJ 001-040 40 locations compiled. 

Detail LJ 918-950 33 locations compiled. 

Detail QE 001-011 11 locations compiled. 

Detail RO 569-622 54 locations compiled. 

Detail RO 849-900 52 locations compiled. 

Primary CJ 001-049 48 locations compiled. 002 missing. 

Detail CJ 050-115 66 locations compiled. 

Detail CJ 116-135 Missing. Mud Hen Locality? 

Detail CJ 136-148 13 locations compiled. 

Detail CJ 149-152 Missing. Alborn/Floodwood Locality? 

Detail CJ 153-200 48 locations compiled. 

High Density CJ 201-272 71 locations compiled. 232 missing. 

Detail CJ 273-285 13 locations compiled. 

High Density CJ 286-408 123 locations compiled. 

                             3,540 samples compiled. 

 

SAMPLE VARIETY 

Of the 3,540 sample points compiled from the maps, 87% (n=3,056) are from the 

primary regional reconnaissance; 2,189 of them are symbolized as lake samples, and 

867 are symbolized as stream samples.  Secondary high-density sampling accounts 

for 5% of points (n=194); 185 lake samples plus 9 stream samples.  Detail samples 

taken at seven sites, excluding the Ely and Garrison areas, account for 3% of points 

(n=112); 89 lake samples plus 23 stream samples.  Ely area detail sampling entails 

1% of points (n=39); 28 lake samples plus 11 stream samples.  Lastly, 139 sample 

points (4% of total) are represented from the Garrison detail area, consisting of 44 

stream samples plus 95 samples of unknown type/analysis. 
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SEQUENCE GAPS 

There are four gaps in the sample-identification sequence that cannot, at present, 

be reconciled from the source maps.  The four gaps are found in the ñCJò sampling 

sequence (see Table 2).  There is insufficient information on the maps themselves to 

determine whether these sequence gaps represent unmapped data or inconsistent 

sample labeling.  If the missing sample identifiers are found to be actual samples, 

their locations would likely be as follows:  Sample number CJ-002 would most likely 

be a reconnaissance sample located southeast of the city of Brainerd; sample number 

CJ-232 would most likely be a high-density sample from the Glenn area or eastern 

part of the Brainerd tile.   

 

Sample numbers CJ-116 thru CJ-135 would most likely be detail samples.  If 

these ñmissingò sample numbers reflect unmapped data, the geographic progression 

of the sampling sequence across the project area suggests that these 20 sample points 

might have been from the Mud Hen area of the Virginia tile, where the highest 

uranium value in the entire project area was recorded, and where a small airborne 

geophysical survey was flown. 

 

The last sample sequence gap is for four sample numbers, CJ-149 thru CJ-152. 

Based on the sample sequence and map distribution, these would most likely turn 

out, if they reflect unmapped data, to be detail samples associated with the Alborn or 

Floodwood map tiles.   

 

MAP ERRORS 

In a few instances, duplicate sample identifiers were discovered in the sample 

numbering sequence on the maps.  These are interpreted to reflect posting mistakes 

on the source maps; they consist of typographical errors in a letter code or sequence 

number.  These typographical errors on the source maps were able to be corrected in 

the digital data set because, upon examination of the sequence of sample identifiers  
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on the maps, a mis-lettered or mis-numbered point in the sequence was clearly 

distinguished, and in the digital compilation a corresponding sequence gap was 

found that was typographically very similar to the duplicated ID. 

 

Another variety of map error is present at two map locations, where errant values 

were posted onto the source maps.  At one location, in the Vermilion map tile, a suite 

of fifteen sample points constrained an unusual looking copper anomaly.  Closer 

examination of the digitized values on the Vermilion map tile show that the ñcopper 

anomalyò consisted of fifteen sample points in which the zinc and copper values are 

identical.  Since zinc values in the project area usually have higher values than same 

sample copper results, and since the artifact ñanomalyò presented itself on the copper 

map sheet, it is reasonable to conclude that the ñcopperò values for these 15 samples 

are in fact zinc values mistakenly plotted on the copper map.  On the zinc map, the 

15 values match well with surrounding values.  Based on this recognition, the fifteen 

errant values on the copper map sheet were replaced in the digital compilation with 

the value of ñï1ò indicating no data, since no alternative source of valid copper 

values was available.  This affected samples BI-588, BI-589, BI-594 thru BI-600, 

BI-612 thru BI-614, BI-626, BI-684, and BI-685.   

 

The second instance of apparently mis-plotted values occurs on the Garrison 

detail maps.  In this case, several zinc values from the reconnaissance source maps 

were mistakenly plotted as lead (Pb) values on a detail scale 1:24,000 map sheet, 

involving samples SL-180 thru SL-185.  The translation of the higher value zinc 

results onto the lead detail map sheet resulted in artifact ñlead (Pb)ò anomalies on the 

detail map sheet.  To show this error on the source maps, MnDNR staff made pencil 

notations on the detail maps noting each of these mis-plotted values.  The Garrison 

area detail map set also contains seven instances where nickel values from regional 

reconnaissance samples were mistakenly plotted onto the zinc detail map sheet,  
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involving samples SL-178, SL-180 thru SL-185.  Pencil notations were added to the 

detail zinc source map for each of these mis-plotted values. 

 

Some of the map sheets contain element values posted as ñzeroò.  Without further 

information on what these ñzeroò values actually represent, the only thing that can be 

done with the values is to carry them forward into the digital data set.  Other sample 

points on some maps carried no posted value and there was no supplemental 

explanation on the map sheet.  For these instances a value of ñ-1ò, for ñno dataò, was 

recorded as the digital attribute.  For cases where values on maps were posted as 

falling below threshold, for instance ñ<2ò, the threshold value ñ2ò was recorded as 

the value in the digital attribute. 

 

DIGITIZING METHODOLOGY 

In order to digitize the sample points and element values from the 108 data maps, 

the sample location map sheet for each map tile was scanned and then geo-

referenced to UTM zone 15 projection, NAD83 datum using ESRI ArcMap software.  

Sample points on the geo-referenced images were then digitized onscreen into an 

Arcview shapefile using the geo-referenced image as a backdrop.  Sample identifiers 

for each sample point were then entered as shapefile attributes using the onscreen 

display as the source.  

 

Proofing of the digitizing work and the data entry entailed the efforts of a second 

person, to examine the digitized points and sample IDôs onscreen against the geo-

referenced sample-location image.  Once digitizing and proofing of individual map 

tiles was complete, the Arcview shapefiles from the individual tiles were merged 

together to make a master shapefile.  Sample identifiers of the master file were then 

examined to find occurrences of duplicate or missing sample numbers.  Proofing 

corrections were made to correct typographical entry errors, double-digitized points, 

or to add sample points that were missed during digitizing. 
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Digitized sample point locations were not adjusted to better match geo-referenced 

1:24,000 topographic maps.  While the sampling sequence pattern indicates that  

1:24,000 topographic maps were the basis for field collection and marking of sample 

locations, it was felt that additional manual adjustment of the digitized points to 

ñmatchò the 1:24,000 scale digital topographic maps would introduce unwarranted 

bias to the sample locations.  Considering the sampling density of the survey, 

additional minor adjustments to sample point locations would not significantly 

change or ñimproveò the geochemical patterns seen in the regional reconnaissance, 

high density, or detail sample suites.  For users wishing to examine the data at a 

detail scale, comparison of the digital sample point shapefile to 1:24,000 topographic 

map (DRG) images should be made, in order to better understand what kind of 

location error may be present for data points that have been digitized from reduced 

scale 1:62,500 maps. 

 

After sample locations had been digitized, attributed with a sample identifier, and 

proofed in the master file, then element values posted on each subsequent map sheet 

were entered as attributes of the sample points.  Proofing of the element values was 

conducted in a manner similar to that used for sample identifiers, by examining 

digitized values against the sample location map image, and using a second person to 

compare the digital postings to the original map sheets. 

 

DATA SET 

Figure 3 shows the location of the 3,540 sample points recovered from the 

donated maps and color codes them by sample type.  In the Garrison detail area, 

source maps used a circle symbol to plot 95 sample points that were neither lake 

sediment points nor stream sediment points, but perhaps soil sample points.  The 

sample type for the circle symbol is unexplained on the source maps. 
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Figure 3.  Sample media represented in the survey area.  Circle type 
indicates sample points recovered from the Garrison detail sample map, but 
sample type and results for the circle symbols are not defined on the maps. 
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In order to symbolize new plots of the digitized data, percentiles were calculated 

for the overall data set and for subsets such as lake sediment versus stream sediment 

samples, or reconnaissance versus detail samples.  For symbolizing the maps in this 

report, values were calculated for each element for the following: maximum value, 

99.75
th
, 99.5

th
 99

th
, 98

th
, 97

th
, 96

th
, 95

th
, 90

th
, 85

th
, 80

th
, 75

th
, 50

th
, and 25

th
 percentiles, 

and minimum value.  Data values were then plotted as proportionally sized symbols 

using the percentiles from the suite of reconnaissance samples.  As part of this 

symbolizing activity, data were also examined by highlighting the sample values 

sequentially onscreen for each metal, from highest value to lowest in order to see 

how data values cluster by location and at what threshold additionally highlighted 

sample values become noisy background. 

 

STATISTICAL PRINTOUTS 

A sheaf of statistical printouts from the reconnaissance sampling phase of the 

project accompanied the source maps.  The printouts, dated 8-17-1978, list 

correlation coefficients, cumulative instances, percentiles in standard and logarithmic 

form, and listings of sample values that exceed element thresholds of mean-plus-2-

standard-deviations.  Table 3 recreates a summary table from the statistical printouts 

that lists the distribution of sample types for the reconnaissance sampling phase. 

 

Table 3.  Statistical summary table of reconnaissance phase sampling, 
copied from source statistical printouts dated 8-17-1978. 

 Sand Silt 
Organic 

Silt 
Organic Vegetation B-horizon Row Total 

Lake 51 99 161 1658 157 0 2126 

Stream 130 228 183 159 214 1 915 

Soil 0 0 0 1 3 0 4 

Col Total 181 327 344 1818 374 1 3045 

Number of missing observations = 7 

 

These counts on the statistical printouts are slightly different than the compiled 

digital results, which found 3,056 primary samples symbolized as 2,189 lake samples 

and 867 as stream samples.  The discrepancy between the statistical printout and the  
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digitally compiled points might be accounted for as lake samples that were 

mistakenly plotted with the stream symbol, or that the statistical printouts were made 

prior to full validation of the data.  The discrepancy of 3,056 points digitized versus 

3,052 on the printout is unaccounted for. 

 

Most anomalous values listed on the statistical printouts are also posted on the 

maps, but not in all cases.  Table 4 lists twenty-two instances where the statistical 

printout value for a sample did not match the value posted on the map. 

Table 4.  Element value discrepancies between map values and statistical 
printout values.  Shaded values have been posted on the digital data set. 

Sample Element 
Printout 
Value 

Map 
Value 

Map Tile, location 

BI-434 Ni - 36 Hibbing (SW), SE of Marble 

KU-007 Ni - 40 Virginia (NW), E of Kinney 

KU-142 Ni - 64 Floodwood (NE), SE of Silica 

KU-251 Ni - 60 Virginia (NE), at Seven Beaver Lake 

HG-010 Ag - 0.2 Brainerd (NE), E of Emily 

JC-151 Ni 51 14 Cloquet (SE), E of Barnum 

KU-369 Ni 180 18 Floodwood (NW), W of Goodland 

BO-277 Ni 130 4 Grand Rapids (NC), NE of Remer 

KU-261 Cu 43 4 Virginia (NE), near Duluth complex 

KU-315 Cu 73 19 Virginia (NC), near Virginia horn 

BI-375 Zn 219 19 Floodwood (NW), SE of Pokegama lake 

BI-391 Zn 222 22 Floodwood (WC), E of Hill City 

BO-277 Pb 60 7 Grand Rapids (NC), NE of Remer 

KU-273 Pb 77 7 Virginia (NE), SE of Aurora 

KU-324 Ag 2.0 0.2 Virginia (NW), N of Iron Junction 

KU-417 Ag 1.4 0.4 Floodwood (NW), W of Swan River 

BO-277 Ag 2.0 0.2 Grand Rapids (NC), NE of Remer 

CJ-047 Ag 0.9 <0.2 Ripley (SE), near Pierz 

CJ-048 Ag 0.9 <0.2 Ripley (SE), near Pierz 

CJ-049 Ag 0.9 <0.2 Ripley (SE), near Pierz 

SL-196 As 53 15 Brainerd (SE), NW of Edson 

HG-117 U3O8 8.0 0.8 Aitkin (SW), just NE of Lake Mille Lacs 
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In seventeen of the twenty-two instances, the plotted map value was lower than the 

printout value.  In the other five cases, element values that met the statistical printout 

threshold condition of mean-plus-2-standard-deviations were found on the map, but 

not listed on the printouts. 

 

While these discrepant values amount to less than 0.1% of the total posted values, 

it is important that they be noted, as in Table 4, because the discrepancies involve 

values that are almost all +98
th
 percentile in the reconnaissance phase data.  For 

fourteen of the seventeen discrepant values, the higher printout value has been used 

for the digital data set so that the entirety of listed anomaly values can be seen.  This 

either adds some single point anomalies to the plots, or reinforces already existing 

clusters of elevated values.  One instance needs specific caution.  Sample BO-277 

reports values that fall in the +99
th
 percentile on the statistical printouts for nickel, 

lead, and silver (130, 60, and 2.0 ppm respectively).  Without adding the BO-277 

statistical printout values to the digital map there is a single point nickel anomaly 

northeast of Remer.  Adding the BO-277 printout values to the digital data set makes 

for a two-point anomaly, on a magnetic feature that could be interpreted to be a fault-

bounded intrusion.  

 

The three discrepant silver values for CJ-047, CJ-048 and CJ-049 were left as 

originally posted on the map because the printout values look like artifacts; that is, 

three consecutive sample identifiers having the identical anomalous silver value in an 

area where no other silver values reach detection limits. 

 

Figures 4 thru 12 show percentile plots of the digitized data set symbolized by 

reconnaissance phase percentiles of the donated data set.  The plots emphasize +90 

percentile aspects of the nickel, copper, zinc, lead, silver, arsenic, uranium as U3O8, 

total heavy metals, and cobalt values, and use a color shaded-relief background 

image (illumination from the east).  For overview purposes there are four general  
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categories of symbols used in the plots: Dark Grey for +99
th
 percentile; shades of 

Red for +95
th
 percentile; shades of Blue for +75

th
 percentile, and small black dots for 

-75
th
 percentile.  Each of these categories is additionally subdivided by shading or 

symbol size for detailed viewing.  Small white dots indicate ñnodataò 

 

 Figure 13 offers an aeromagnetic perspective of the project area.  Figures 14 thru 

16 contain paired-element plots of Cu-Ni, Cu-Pb and As-Ag, respectively. 
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Figure 4.  Nickel values (in ppm) in the donated data set for lake and 
stream sample points, by percentile. 
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Figure 5.  Copper values (in ppm) in the donated data set for lake and 
stream sample points, by percentile. 
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Figure 6.  Zinc values (in ppm) in the donated data set for lake and stream 
sample points, by percentile. 
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Figure 7.  Lead values (in ppm) in the donated data set for lake and stream 
sample points, by percentile. 
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Figure 8.  Silver values (in ppm) in the donated data set for lake and stream 
sample points, by percentile. 
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Figure 9.  Arsenic values (in ppm) in the donated data set for lake and 
stream sample points, by percentile. 
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Figure 10.  Uranium values (U3O8 in ppm) in the donated data set for lake 
and stream sample points, by percentile. 
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Figure 11.  Total Heavy Metals (in ppm) in the donated data set for lake and 
stream sample points, by percentile. 
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Figure 12.  Cobalt values (in ppm) in the donated data set for lake and 
stream sample points, by percentile.  The Ely map tile is the only area of the 
project that contained a map of Cobalt values. 
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Figure 13.  Map tiles superimposed on image of Minnesota aeromagnetic 
data(1st and 2nd Horizontal derivatives and residual intensity as RGB). 


