Minnesota Lake Sediment Geochemistry
Surveys

Compiled from Mineral Exploration Records and
Mineral Potential Project Files

of the
Minnesota Department of Natural Resources

Lands and Minerals Division
Hibbing, Minnesota

Mineral Potential Project No. 376

David A. Dahl
Mineral Potential Evaluation Unit

Hibbing, Minnesota
2010



Minnesota Department of Natural Resources www.mndnr.gov
www.dnr.state.mn.us

DISCLAIMER
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thedata sets referenced in this report, the Minnesota DepéarohBiatural
Resource$MnDNR) makes no claims aiccuracy for the compilationy for the
underlyingsource data. The data compilation is based on historical mineral
exploration recordand agency reporta the public domainandheld in the Mineral
Exploration Archives of MNDNR. Users of the data and this report are encdurage
to closelyexamine the source datadonfirm the resultsontained hereirand to
makeindependent confirmation of data representatibef®re using the compiled
informationfor decisioamaking or mapping purposes
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SUMMARY

This cmpilation of exploratiorand agency laksedimentgeochemistrydata for
Minnesota begam a ratherinformal manneias a side projeaturing aroutineland
use mineral estate evaluatiam 2005 At that time, aMinnesota Department of
Natural Resource (MNDNR) lake sedinent suwvey for a portion of eastcentral
Minnesotawas unavailable in GIS format, stegs were taken to digitallgompile
and resymbolize tle data set for more convenianineral potential analysisThat
work yielded astriking cluster of+99" percentileand +9%' percentilenickel, cobalt
and coppemetal valuesn a twotownship aredetweerthe towns oDeerwood and
Aitkin, Minnesota While the cause of theanomalyis currently unknown, its
position between the mtproducing mines of theCuyuna Irm District and
delineated wlfur resources of the Glenn areainteresting Also notable ighatthe
location of the anomalycoincides with a trend ofeveral prominent regional
aeromagnetic discontinuities Bedrock in theDeerwoodAitkin area, which is
covered byglacially-derived surfacematerials, isgenerallythough to consist of

folded Paleoproterozoic rocks of mixed volcanic and sedimentary origin

Further ompilation and consolidation ahe rest ofMi nnesot ads | ake se
geochemistry datanay not have occurrethereafer, except thain May of 2007,

RGGS Lands and Minerald LP, of Houston, Texas donated to the State of

Minnesota a large volume of historical mineral exploration documents cangpri

the U. S. Steel collection. The collection includdd mapsthat portayedlake- and

streamsediment geochemistigurvey results for a large portiai eastcentral and

northeastern Minnesatancludingthe area of the Deerwogitkin anomaly

Forthe purposes of contrastiDddnDNRO BeerwoodAitkin lake sediment data with
the donatedgeochemistry maps, project was undertaken to organize tthonated
maps ando digitally compilethar content Sincethe area of thedonated survey
coves nearly 10,000 square milesd overlapsadditional MNDNR geochemistry

surveys the compilation effortwas expandedven furtheto eventuallyrecover all
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otherpublic domain lake sedimeekplorationgeochemistry datheldi n Mn DNROG s
mineral potential project files. A total 8540 sample points were recovered from

the donated map setnd 2943sample points were recovered from MnDNR mineral
potential project files. Lake sedimengeochemistrydata foradjacent portions of
Ontario, Canad&,091 sample pointsyerealsoobtained in digital form, from the
Geological Survey of Canada a@ahtario Geologial Survey

MnDNR lake sediment geochemistry data andrteelly compiled donated data
overlapin three locations In each of theseverlaplocalities the donated data set
generally confirns pattern andange of metatoncentratiorvaluesrecorded in the
MnDNR surveys In eastcentral Minnesota, thenulti-elementcluster of +9§
percentile and +9% percentile metal values in thBeerwoodAitkin area is
confirmed. h eastern St. Louis County, ithe vicinity of the contactbetween
igneots Duluth Complexand Animikie Basin sedimentaryrocks, the pattern and
magnitude of metal values generallycomplementary betweettata sets In the Ely
areaof northeastern Minnesqtainusually high nickel, cobalt and copper metal
values in theMnDNR lake sedimensurvey resultsare confirmed by the newly

compileddonated data set

Metal concentratin and percentile ranks of théonated dateexhibit enough
similarity toexisting agency data sdtsat the results of the donated data set might be
consideed useful for geologic considerations in the 8,700 square miles of survey
area that lie beyond the bounds of existing MNDNR sutveyse similarity of
resultswhere overlap occursuggest thatthe sampling and analysis methodologies
used for the donatedeochemistry survey may have been substantially similar to
thoseusedfor the agency surveysHowever,repors of methodology and analytical
techniqus for the donated data setill 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, RG@ Lands and Minerals, LLB®f Houston, Texas donated to
the State of Minnesota a suiterohps and recordbat wereamassedby U. S. Steel
Corporation overthe course of more than a century rafneral explorationin
Minnesota. The collectionserves to augmengxisting public domain Mineral
Exploration Archive records held at tMinnesotaDepartment of Natural Resources
(MnDNR), andprovides additionaéxploration information for locations that were
previousy only partially detailed irarchive records. Approximately otieird of the
collection is composedof centuryold linen tracings and notebooks from iron
exploration in Minneset6s i ron mining districts.
containsdata fromairborne geophysa surveys and associatéallow up ground
surveys that targetdoase metal and uraniumn Minnesota. The final segment of
the collection containdata fromairborne geophysical sueys and ground surveys
associated witltcoppernickel explorations in the Duluth Complex. Severson and

Heine (2008) provide an initial inventory and summary o$déia®nated materials.

Within the base metal and uramusegmen of the collection $ a suite of
geochemical mapdrom a lake sedimentand stream sediment survey project
conducted in Minnesota during the period 19879. Recorded b the suite of 110
large maps aresample points and geochemistry resulism lake and stram
sediment samples collected in an ateaering approximately 9,900 square miles in
central and northeastektinnesota (Fig. 1).The project areautlined on the maps
represented bywelve map tiles that toucimto two-hundredandthirteen 1:24,000
scale (7.5 minute) topographic maps. There are 3,540 sample points recorded on the
maps Sampling densityor points recognized agconnaissanceamples is on the
order ofone sample per 3.22 f(8.34 knf).

Anot
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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 fromorrespondence in the donated

collection, acquired this map set finroKer-McGee Corporation in 1981Ninety-

eight of the 110 donateshap s heets are scale 1:62,500
Lakes Resources Corporatiom sheet® provide aegional overview atscale
1:250,000and showproject bcation, project dates, elemefatsalyzed,and total

number of poject samples. Heseregional sheetsare captionediit Ke r r Mc Ge e
Cor por aAt ifimemscade,1:24,000 are tenmap sheetghat portray detail

sampling. For théve Ely detail mapsthe style and sampbkequeneportrayed
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on the mapsnatcheghat ofthe ninetyeight scale 1:62,50thaps, buthe Ely maps

do not carry a company name in tbaption. The otherfive fine scalemapsin the

map setalso at scale 1:24,000over detail sammg in the Garrison area. These
mapare captioned fHKedhe Giisda elatail &teaoaupiesae s
portion within the SE % of the Brainerd map tile and the NE ¥ of the Ripley map tile
and coincides with the footprint ofsanall airborne magnetielectromagnetic survey

that wasflown for Kerr McGee Resources Corporation in S@gtober, 1978 A

sheaf of statistical printds (1978 vintagealso accompanied tlggeochemicaimaps.

Kerr McGee Resources Corporatialsoflew a secondsmall airborne magnetic
electromagnetic survey 978 at the Mud Hen area in tBe'% of the Virginia map
tile, but cetail sample maps for the Mud Hen area have nehlfeund in the
collection. Table 1 lists the 1:62,500 scaledah:24,000 scale map sheets in the
overallmap setindidentifiesthe subgct 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.

Sample | Co Ni Cu Zn Pb | Ag As | UsOg | Total | Mo
Map Tile | ID/Type | Ppm | ppm | ppm | Ppm | ppm | ppm | ppm | ppm | H.M. | Ppm

Ripley P P

Sandstone

Brainerd

Aitkin

Clogquet

Grand
Rapids

Floodwood

Alborn

Hibbing

T0U|T|TV T U U O TO:

Virginia

U |TU|U VT U U TV T TOTT
U |TU|U VT U U TV T TOTT
U |TU|TV|TV|T| U U TV 0T
U |TU|TVTV|T| © TV OO |0

Vermilion

0| U |T0|0|T(T| U [TV TO T T

Ely detail

U (U U|T(0UTUT| U T T T OO
U (Ul U|U(U VU U U T T 0T
U (U U |T|TV|TTV T OO TO:

Garrison
detalil

U
U
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COMPILATION PURPOSE

Thedonated geochemical maps partly overlap lake sediment geochemical surveys
that were conducted byInDNR in certral and northeastern Minnesotan dast
central Minnesota, thdonated mapsntirelyoverlap a 1983 MnDNR lake sediment
survey (Sellner, 1985)During 2005.as part of a MNnDNR mineral potential land use
evaluation,the DNR 1983surveydata were reviewedligitized and resymbolized.
Reworking of the 1983 datdighlighted an area of elevated trace metal values in
organicrich lake basin sediments inehDeerwoodAitkin area. Motivation for
compiling the donated majmas beesee ifthe multrelement anmaly recognized in

theDNR 1983 data set is also presenthe donatedake and streansedimentata

Other goak for this project havebeento organize and catalogue thlinated
maps determine their extent and characi@nd to overlay the donatedath onto
other existingMInDNR surveys. Sample locations andlement values posted on the
donated mapwere compilednto a sngle GISbasedshapefile Outcomesexpected
for the project were: 1) a welorganized set of hardcopy source magsd 2) a
digital data set to represent the content of ttagife donated geochemical maps.
Theresultingdigital data setcompiled froma suite ofindependentlycollectedlake-
and streansediment samplesmight then be used tca ont r ast MNnDNROG s
sedimentsurveys of the same time period. Theompiled data setmight also
contribute to further in-house discussions about whetheand how to use

Aanomal i esd in metallic miner al potenti al

SAMPLES

The donated exploration collectiodid not include any reports otabular
laboratory results that could be linkexithe magbased geochemical data. However,
based on the sampling pattern, the sample identification system, the elements
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analyzed, and the gject vintage, some characteristicstioé layoutand condat of
the project can be ascertainedhat said, until detailed project repodfssampling
and laboratory methodologiegrecision, and accuradgr these data can be located
or obtained, the overall usefulness of the data set will remain limited.

Four phaes of sampling argecognizedbased on the sampidentification
sequence and geographic distribution of3t&10 sampl@oints (Fig. 2). A primary
regional reconnaissance sampling phase was comttioteughout the project area.
Detailed sampling wasoaductedas follow up around select point anomalies
recognized in the reconnaissance phaseher-density sampling wasonduded in
the generalBrainerdAitkin vicinity. Very detailed sampling was conduciedthe
Garrison areaof the Brainerd tile and perhapsalso in the Mud Hen areaf the
Virginia tile, within the footwints of airborne geophysicdlights (Fig. 2).

Insufficient informationis presented on the donated map sheets to determ
whether samplingphases were distinct separate eventsowerlapped in time
Sample points from the firshitee sampling phases are foundether on the scale
1:62,500 map sheets. Detail sampleshim Ely and Garrison areas are on separate

1:24,000 scale maps.

The sequence of sampldentification and the geographic pattern of sample
pointson the map#ndicates that sample identifiers are a{part label consisting of
the initials of the person or team that collected the sample and a sequential number of
the order of collectiong(g., samples B001, BF002, B0 0 3; &S-001, FS002,
FS003¢é) . F o u r iletee aodes weie gxtractadimrtte maps. Table 2

lists thesesample sequences recognized dutirgcompilatiorwork.
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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 Sequence | Sample Ngmbers Notes:
Phase Code Compiled
Primary Bl 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 wWC 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.

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

3,540 samples compiled.

867 are symbolizedsastream samplesSecondary higldensity sampling accounts

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

taken at seven sites, excluditige Ely and Garrisorareas, account for 3% of points

(n=112); 89 lake samples pl@8 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 8amples of uknown typeanalysis.

1C
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SEQUENCE GAPS
There are four gaps in the samentification sequence that cannot, at present,
be recowpiled from the source maps. Theour gaps are found in th
sequencésee Table 2) There is insufficient informen on the maps themselves to
determine whether tBe sequence gaps represent unmapped atataconsistent
sample labeling If the missing sample identifiers are found to be actual samples,
their locatons wouldlikely beas follows: Sample number G302 would most likely
be a reconnaissansample locatedautheas of the city of Brainerdsample number
CJ232would most ikely be a highdensitysample from the Glenn area or eastern

part of theBrainerditile.

Sample numbers €U16 thru CJ135 would most likely be detail sampleslif
these Amissingod sampl e rhegebgephi proges$siore ct  u n me
of the sampling sequence across the pr@eza suggesthat thes€0 sample points
might have beerirom the Mud Hen areaf the Virginiatile, where the highest
uranium value in the entire project area was recorded, and where a small airborne

geophysical survey was flown.

The last sample sequengap isfor four sample numbers, €19 thru CJ152.
Based on the sampkequence and map dibtition, thesewould most likely turn
out, if they reflect unmapped data, to be detail sangdesciated with the Alborn or

Floodwood map tiles.

MAP ERRORS

In a few instancesduplicate samp@ identifiers were discoverad the sample
numbering sequeer®n the maps Theseare interpreted to reflegosting mistakes
on thesource maps; thegonsistof typographical errors ialetter code or sequence
number. These typographical errorsthe source mapgere able tdecorrected in

the digital data sdiecausguponexamnation of thesequencef sample identifiers

11
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on the mapsa mis-lettered or misiumbered poinin the sequencevas clearly
distinguished and in thedigital compilationa corresponding sequence gap was
found thatwastypographicallywery simila to the duplicated 1D

Another variety of map error is presaittwo map locationswhere errant values
were posted do thesourcemaygs. At one locationin the Vermilion maptile, asuite
of fifteen sample points constrad an unusual loakg copper anomaly.Closer
examination of the digitizedalues on the Vermilion map tighow that thdicopper
anomaly consisted of fifteen sample points in which #iec and copper values are
identical. Since zinc values in the project area usuallyehiaigher values than same

sample copper results, and since the

arti

map sheet, it is reasonabl e eselbsamplesl ude

arein fact zinc values mistakenly plotted on the coppap On the zinc map, the
15 values match well with surrounding wat Based on this recognition, the fifteen
errant values on the copper map sheet were repladbé digital compilatiorwith

t he v ailluwedigatiny nofidata, since no alternatiseurce of validcopper
values was available. This affected sample$S&3, BF589, BF594 thru B1600,
BI-612 thru Bt614, BF626, BF684, and Bi685.

The second instance @pparentlymis-plotted values occurs on the Garrison
detail maps. In this s&, sevel zinc values from theeconnaissance source maps
were mistakenlyplotted as lead (Pb) values ordatail scale 1:24,00thap sheet
involving samples S1180 thru SE185. The translation of the higher value zinc
results onto the lead detail mapest resutdin artifactflead (Pbd anomalies on
detal map sheet. @ showthis erroron the source mapMnDNR staff made penic
notations on the detamaps noting each of thee mis-plotted values. The Garrison
area detaimap set also containgven instancewhere nickel values fromegional

reconnaissance samples were mistakenly plotted onto the zinc detail map sheet,

12
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involving samples S1178, S1-180 thru SE185. Pencil notatianwereadded tahe

detailzinc source map for each of Hemis-plotted values.

Someof themap sheets contain element values postédersd. Withoutfurther
information on what theefizera values actually represent, the only thing that can be
done with the values is to carry them forwartbithe digital dataet. Other ample
points onsome maps carried no posted value and there was no supplemental
explanation on the map shedtortheseinstancesa v a | - gfor iind dat@®d was
recordel as the digital attribute. Faaseswhere valueson mapswere postd as
falling below threshold f or i n,she threshad vdud 2 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 mapheet for each map tile was scanned and then geo
referenced to UTM zone 15 projext, NAD83 datum using ESRI Archp software.
Sample points on the geeferenced images were then digitized onscreen into an
Arcview shapefile using the geeferenced imagas a backdrop. Sample identifiers
for each sample point wetben entered ashapefileattributes using the onscreen

display as the source.

Proofing of the digitizig work andthe data entrgntailed the efforts of a second
personto examine the digtied poi nts and sampl e -1 DOs
referenced sampliecation image. Once digitizing and proofing of individual map
tiles was complete, thArcview shapefiles from the individual tiles were merged
togetherto make a master shapefil&anple identifiers of the mastdile werethen
examined to find occurrences of duplicate or missing sample numbers. Proofing
corrections were made to correct typographical entry errors, ddigitzed points,

or to add sample points that were missed dudigitizing.
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Digitized sample point locations were ramtjusted to better match geeferenced
1:24,000 topographic maps. While the sampling sequence pattern indicates that
1:24,000 topographic maps were the basis for field collectiomemking ofsample
locatiors, it was felt thatadditional manual adjustmentfahe digitized points to
fimatclho the 1:24,000 scale digital tographic maps would introduaehnwarranted
bias to the sample locationsConsidering thesampling densityof the survey
additioral minor adjustmerg to sample pointlocations would notsignificantly
c h a n gie mprr thefge@chemicapatternsseen inthe regionakreconnaissance
high density, ordetail sample suitesFor wserswishing to examine the data at
detail sale, compaison ofthe digital sample point shapefiie 1:24,000 topographic
map (DRG) imageshould be maden order to betteunderstand what kind of
locationerrar may bepresent fordata pointghat have beedigitized from reduced
scalel:62,500maps

After sample locations had been digitizexdtributed with a sample identifieand
proofed in the master filéhen element values posted on eaghsequentnap sheet
were entered as attributes of the sample poiRt®ofing of the element values was
conductedin a manner similar tdhat used forsample 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 th&,540 sample points recovered from the
donated mapsind color codes them by sample typm the Garrison detail area,
source maps used a circle symbol tot@®5 sample points that were neithake
sedimentpoints nor streansedimentpoints, but perhapsoil sample points. The

sample type for the circle symbol is unexplained orsthecemaps.

14
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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 tosymbolizenew plots of the digitized data, percentiles were calculated
for the overall data set and for subsets such asskdienent ersus strearsediment
samples, oreconnaissate versus detail sample&or symbolizingthe maps in this
report values were calculated for each element for the following: maximum value,
99.758", 99.8" 99" 9g" 97" 96" 95" 9od" 85" 80" 75" 50" and 28 percentiles,
and minimum vala. Data values were then plotted as proportionally sized symbols
using the pecentiles from thesuite of recomaissance samplesAs part of this
symbolizing activity, dta were also examined by highlighting the sample values
sequentlly onscreerfor eat meta) from highest value to lowest in order to see
how data values clust by locationand at what thresholddditionally highlighted
sample values beome noisy background

STATISTICAL PRINTOUTS
A sheaf of statigcal printouts from the reconnaissansampling phase of the
The printouts, dated1®78, list

correlation coefficients, cumatiive instances, percentilesstandard and logarithmic

project accompanied the source maps.

form, and listings of sample values that exceed element thresholdsaoiptas-2-
standaredeviations. Table 3 recreatessummary tablérom the statistical printouts
that liststhe distribution of sample typdsr the reconnaissansampling phase.

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

Sand Silt Orgag;lti 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 867asstream samples. The discrepancy between the stdtgiit@ut and the
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digitally compiled points might be accounted for as lake samples that were
mistakenly plotted withite stream symbodgr that the statistical printouts were made
prior to full validation of the dataThe discrepancy of 3,056 points itiged 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 listenty-two instances where the statistical
printout value for a sample ditbt 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 P\r/igltlj)st th?upe Map Tile, location

Bl-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 Ad 2.0 0.2 | Virginia (NW), N of Iron Junction
KU-417 Ad 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 U3Og 8.0 0.8 | Aitkin (SW), just NE of Lake Mille Lacs
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In seventeen of the twentwo instances, the plotted map value was lower than the
printout value. In the other fiveases, element values that met the statistical printout
threshold condition of megplus-2-standaredeviations were faud 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 +®&ercetile in the reconnaissangehase data For
fourteen of the seventeaiscrepant 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 anormsalio the plots, or reinforces already existing
clusters of elevated values. One instance needs specific caution. Samply BO
reports values that fall in the +8®ercentile on the statistical printouts for nickel,
lead, and silver (130, 60, and 2.pnp respectively). Without adding the BJ7
statistical printout values to the digital map there is a single point nickel anomaly
northeast of Remer. Adding the BXJ7 printout values to the digital data set makes
for a twopoint anomaly, on a magnetiedturethatcould be interpretetb be a fauk

bounded intrusion.

The three discrepant silver values for-@7, CJ048 and CD49 were left as
originally posted on the map because thetptihvalues look like artifactghat is,
three consecutive sangpidentifiers 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 digitidath set symbolized by
reconnaissancphase percentiles of the donated daa The plots emphasize90
percentile aspects of thmeckel, copper, zinc, lead, silver, arsenic, uranium g3slJ
total heavy metls, and cobalwvalues and usea color shadeerelief background

image (illuminationfrom the east).For overview purposesere are four general
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categories of symbols used in the plots: Dark Grey for™48&centile; shades of
Red for +98' percentile; shades of Blue for +7percentile, and small black dots for
-75" percentile. Each of these categories is additiorsllydivided by shading or

symbol size for detailed viewing. Smal |l wh

Figure 13 offersan aeromagnetic perspectivetbé projet area. Figures 14 thru
16 contain paire@lement plots of GINi, Cu-Pb and AsAg, respectively.
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Figure 4. Nickel values (in ppm) in the donated data set for lake and
am 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.




Minnesota Department of Natural Resources www.mndnr.gov
www.dnr.state.mn.us

Figure 6. Zinc values (in ppm) in the donated data set for lake and stream
sample points, by percentile.
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