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MAG_METHOD CITATION LATITUDE LONGITUDE J_NRM DEC_NRM INC_NRM DULUTH_FLA POINT_X POINT_Y SPOT
In-situ (Bison) B.L. Gulbranson 47-43-02 91-37-22 0 0 0 1 603282.9586415285779.6289 1643
Hand sample cores (Bison) B.L. Gulbranson 47-43-02 91-37-22 23.228 211 -51 1 603282.9586415285779.6289 1643
In-situ (Bison) R.J. Ferderer 46-54-23 92-09-12 0 0 0 1 564466.2702295195102.409591409
In-situ (Bison) R.J. Ferderer 46-54-36 92-09-51 2.7 278 15 1 563636.9470425195494.850281379
In-situ (Bison) R.J. Ferderer 46-51-55 92-16-21 1.745 115 43 1 555432.9724635190443.181591438
In-situ (Bison) R.J. Ferderer 46-51-55 92-15-42 0 0 0 1 556258.6473295190450.878531443
In-situ (Bison) R.J. Ferderer 46-51-55 92-12-33 0 0 0 1 560260.0321545190489.780541399
In-situ (Bison) R.J. Ferderer 47-05-19 91-41-46 0.717 298 34 1 598951.0843165215828.146061264
In-situ (Bison) R.J. Ferderer 47-04-44 91-59-11 0 0 0 1 576932.87097 5214421.597551500
In-situ (Bison) R.J. Ferderer 47-03-47 92-07-09 0 0 0 1 566872.9199635212540.262291407
In-situ (Bison) R.J. Ferderer 47-06-28 92-03-17 3.352 82 53 1 571706.6426385217566.988261521
In-situ (Bison) R.J. Ferderer 47-28-18 92-06-13 2.85 161 36 1 567533.1483045257961.778091536
In-situ (Bison) B.L. Gulbranson 47-46-29 91-29-18 0 0 0 1 613242.2319645292357.574331531
Hand sample cores (Bison) B.L. Gulbranson 47-46-29 91-29-18 8.478 73 49 1 613242.2319645292357.574331531
Matched coil (USGS system), Astati... C.E. Jahren 12.69 196 81 1 571905.8146485192254.404611305
In-situ (Bison) R.J. Ferderer 46-52-48 92-04-04 0 0 0 1 571016.8607855192243.7957 1285
In-situ (Bison) R.J. Ferderer 46-50-24 92-08-08 4.12 283 56 1 565901.3264055187739.941251386
In-situ (Bison) R.J. Ferderer 47-04-28 92-07-15 0 0 0 1 566732.1572665213804.418141401
In-situ (Bison) R.J. Ferderer 47-06-28 92-03-17 19.617 74 41 1 571706.6426385217566.988261521
In-situ (Bison) R.J. Ferderer 47-12-57 91-58-16 0 0 0 1 577892.5436425229654.648791530
In-situ (Bison) R.J. Ferderer 47-12-31 91-59-50 0 0 0 1 575925.7198765228826.375871561
In-situ (Bison) R.J. Ferderer 47-25-54 92-01-00 7.638 97 31 1 574140.9896895253595.606431784
In-situ (Bison) M.E. Foster 46-41-24 92-14-05 0 0 0 1 558501.5830415170993.608281227
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...46-41-24 92-14-05 0 0 0 1 558501.5830415170993.608281227
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...46-46-19 92-08-56 0 0 0 1 564966.4085235180166.529641105
In-situ (Bison) M.E. Foster 46-46-19 92-08-56 0 0 0 1 564966.4085235180166.529641105
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...48-04-12 90-43-12 0 0 0 1 669835.00022 5326582.683381821
In-situ (Bison) M.E. Foster 48-04-12 90-43-12 0 0 0 1 669835.00022 5326582.683381821
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...48-03-28 90-31-15 0 0 0 1 684714.8055765325683.002741918
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...47-46-05 91-39-29 0 0 0 1 600539.3467645291382.520851603
In-situ (Bison) M.E. Foster 47-46-05 91-39-29 0 0 0 1 600539.3467645291382.520851603
In-situ (Bison) M.E. Foster 47-54-90 90-39-08 0 0 0 1 675374.2919215310619.870841834
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...47-54-40 90-39-08 0 0 0 1 675421.1846085309076.344481856
In-situ (Bison) R.J. Ferderer 47-28-01 91-08-11 0 0 0 1 640429.2326555258729.054951423
In-situ (Bison) R.J. Ferderer 47-05-54 91-39-29 0 0 0 1 601820.9180965216957.312311144
In-situ (Bison) R.J. Ferderer 47-06-10 91-45-39 4.917 282 33 1 594013.8087585217322.579941394
In-situ (Bison) R.J. Ferderer 47-12-52 91-57-59 0 0 0 1 578252.1491535229505.024571538
In-situ (Bison) R.J. Ferderer 47-06-54 91-33-31 0 0 0 1 609333.1141485218943.5391 1081
In-situ (Bison) R.J. Ferderer 47-06-30 91-40-01 1.977 308 54 1 601127.45951 5218057.004961235
In-situ (Bison) R.J. Ferderer 47-06-01 91-40-01 0 0 0 1 601142.7080775217161.855671233
In-situ (Bison) M.E. Foster 46-51-22 92-02-55 0 0 0 1 572509.4103335189606.738621161
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...46-51-22 92-02-55 0 0 0 1 572509.4103335189606.738621161
In-situ (Bison) M.E. Foster 47-29-53 91-17-33 0 0 0 1 628589.1645635261916.391851809
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...47-29-53 91-17-33 0 0 0 1 628589.1645635261916.391851809
In-situ (Bison) M.E. Foster 47-29-53 91-17-33 0 0 0 1 628589.1645635261916.391851809
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...47-53-05 90-38-13 0 0 0 1 676652.4119645306178.490611864
In-situ (Bison) M.E. Foster 47-53-05 90-38-13 0 0 0 1 676652.4119645306178.490611864
In-situ (Bison) R.J. Ferderer 47-26-54 91-13-58 0.003 318 70 1 633212.5787515256491.441541755
In-situ (Bison) R.J. Ferderer 47-24-54 91-16-01 0 0 0 1 630719.3800265252729.373721439
Crushed hand sample (Bison) M.E. Foster,B.L. Gul...46-46-19 92-08-56 0 0 0 1 564966.4085235180166.529641105
In-situ (Bison) R.J. Ferderer 47-06-30 91-40-50 5.767 292 55 1 600094.7761855218039.502 1331
In-situ (Bison) R.J. Ferderer 47-06-16 91-44-40 10.386 241 9 1 595254.4216495217527.606041372
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FID Shape RELATEID MAJOR_DIV MINOR_DIV ROCK_TYPE DENSITY_SI MAG_SUSC_S COMMENTS
780 Point BE16 Midcontinent rift system Duluth Complex Troctolite 2810 0.00681
781 Point BE16a Midcontinent rift system Duluth Complex Troctolite 0.00837
782 Point BF10 Midcontinent rift system Duluth Complex Troctolite 0.01379
783 Point BF11 Midcontinent rift system Duluth Complex Troctolite 2800 0.00533
784 Point BF14 Midcontinent rift system Duluth Complex Troctolite 2930 0.00939
785 Point BF15 Midcontinent rift system Duluth Complex Troctolite 0.00797
786 Point BF16 Midcontinent rift system Duluth Complex Troctolite 0.01239
787 Point BF35 Midcontinent rift system Dike in North Shore Volca...Troctolite 2890 0.00324
788 Point BF42 Midcontinent rift system Duluth Complex Troctolite 0.02078
789 Point BF43 Midcontinent rift system Duluth Complex Troctolite 0.0193
790 Point BF45B Midcontinent rift system Duluth Complex Troctolite 0.02125
791 Point BF52 Midcontinent rift system Duluth Complex Troctolite 3000 0.00661
792 Point BE13 Midcontinent rift system Duluth Complex Anorthosite 2780 0.00736
793 Point BE13a Midcontinent rift system Duluth Complex Anorthosite 0.00709
794 Point BF6 Midcontinent rift system Duluth Complex gabbro 3000 0.01068
795 Point BF9 Midcontinent rift system Duluth Complex Anorthositic Gabbro 0.01526
796 Point BF13 Midcontinent rift system Duluth Complex Anorthositic Gabbro 2910 0.02017
797 Point BF44 Midcontinent rift system Duluth Complex Anorthositic Gabbro 0.00523
798 Point BF45A Midcontinent rift system Duluth Complex Anorthositic Gabbro 2820 0.00794
799 Point BF47 Midcontinent rift system Duluth Complex Anorthositic Gabbro 0.01598
800 Point BF48 Midcontinent rift system Duluth Complex Anorthositic Gabbro 0.01225
801 Point BF49 Midcontinent rift system Duluth Complex Anorthositic Gabbro 2810 0.03968
802 Point 021c Midcontinent rift system Duluth Complex Gabbro 0.02203
803 Point 021c2 Midcontinent rift system Duluth Complex Gabbro 2900 0.01469
804 Point 024b Midcontinent rift system Duluth Complex Gabbro 2900 0.0613
805 Point 024b2 Midcontinent rift system Duluth Complex Gabbro 0.04226
806 Point 0108 Midcontinent rift system Duluth Complex Gabbro 3140 0.01013
807 Point 0108a Midcontinent rift system Duluth Complex Gabbro 0.00325
808 Point 0109 Midcontinent rift system Duluth Complex Gabbro 3010 0.00647
809 Point 0113 Midcontinent rift system Duluth Complex Gabbro 2870 0.01074
810 Point 0113a Midcontinent rift system Duluth Complex Gabbro 0.00656
811 Point 125b Midcontinent rift system Duluth Complex Gabbro 0.05745
812 Point 125b2 Midcontinent rift system Duluth Complex Gabbro 3020 0.06903
813 Point BF25 Midcontinent rift system Beaver Bay Complex Gabbro 0.05733
814 Point BF36B Midcontinent rift system Dike in North Shore Volca...Gabbro 2890 0.02648
815 Point BF38 Midcontinent rift system Sill in North Shore Volcan... Gabbro 2900 0.07598
816 Point BF46 Midcontinent rift system Duluth Complex Gabbro 0.02677
817 Point BF59 Midcontinent rift system Sill in North Shore Volcan... Gabbro 0.00949
818 Point BF32 Midcontinent rift system Dike in North Shore Volca...Gabbro 2920 0.07231
819 Point BF34 Midcontinent rift system Dike in North Shore Volca...Gabbro 0.05551
820 Point 031h2 Midcontinent rift system Duluth Complex Granophyre 0.06306
821 Point 031h Midcontinent rift system Duluth Complex Granophyre 2650 0.03353
822 Point 111a Midcontinent rift system Duluth Complex Granophyre 0.03159
823 Point 111b2 Midcontinent rift system Duluth Complex Granophyre 2680 0.03302
824 Point 111b Midcontinent rift system Duluth Complex Granophyre 0.03159
825 Point 0124a Midcontinent rift system Duluth Complex Granophyre 2520 0.00364
826 Point 0124 Midcontinent rift system Duluth Complex Granophyre 0.0086
827 Point BF28 Midcontinent rift system Beaver Bay Complex Granophyre 2470 0.00035
828 Point BF29 Midcontinent rift system Beaver Bay Complex Granophyre 0.00054
829 Point 024d Midcontinent rift system Duluth Complex Basalt 2890 0.00665
830 Point BF33 Midcontinent rift system North Shore Volcanic Gr... Basalt 2940 0.00548
831 Point BF37 Midcontinent rift system North Shore Volcanic Gr... Basalt 2880 0.05302
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ABSTRACT

Minnesota Geological Survey staff are working in cooperation 
with partners to develop a database structure that will 
accommodate all Minnesota geological information systems - 
encompassing publications, including scans of all reports and 
maps, statewide 2D & 3D geological mapping - including all GIS 
files, images, geological observations, karst, sediment texture 
and lithology, geochemical data, aeromagnetic data, gravity 
observations, rock properties, borehole geophysical profiles, 
water well data, geotechnical data, hydrogeological data, 
hand samples, thin sections, sediment samples, geochemical 
samples, cuttings, drill core, fossils, geochronology, and 
outcrops. The entry point for each component database will 
be spatial. The plan is being developed so that day to day 
database augmentation and enhancement will be guided by a 
medium to long term plan.  

The vision is a structure for everything that Minnesota Geological 
Survey and its partners have to offer regarding Minnesota geology, 
geophysics, and geochemistry that will be as accessible as the Google 
Earth menu.

The Minnesota Geological Survey is partitioning its digital holdings into:

a)  project files, the digital equivalent of filing cabinets and which are not 
for public use;
b) a secure set of databases that are iterated and augmented as often as 
necessary, and;
c) a set of databases that are accessible to the public through the Web and 
FTP, and more and more, via Web Services.

Presently, the focus is on 24 separate databases, illustrated on this poster.
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MINERAL EXPLORATION DOCUMENT ARCHIVE

SEDIMENT SAMPLES

Support from the State enabled a $200k reprocessing of the entire 
aeromagnetic database, resulting in greatly enhanced feature resolution.

We maintain a georeferenced index of our 5500 borehole 
geophysical logs.

Our collection of 5000 cutting sets is a crucially important 
reference that is heavily used in mapping, research, and in 

water well management applications.

DNR maintains an excellent and 
recently expanded drill core facility in 
Hibbing, containing 2.3 million feet of 

well cataloged and well stored core.

The University maintains a well cataloged collection of 
16,000 Minnesota fossils.

In cooperation with USGS and the Minnesota Pollution Control 
Agency, we have built a statewide database of regularly distributed 
multi-element geochemical analyses of soil, till, and groundwater.

Working with USGS, an archive of soil and sediment samples 
representative of the entire state on the regional scale is in storage, for 

potential future reanalysis.

2D AND 3D MAPPING

In 2010, we will initiate web services coverages meant to eventually stitch 
together 2D and 3D surficial and bedrock geological mapping at two 

scales, 1:100,000 and 1:500,000, supported by an archive of GIS files.

We have various databases of geological field observations that will 
gradually be brought together, and we are working in cooperation 

with the DNR Aggregate group, which has done much to standardize 
their field work.

We have initiated a database of geotechnical engineering 
drillhole results, presently 7500 sites, and we are 

examining options for the manageable augmentation of this 
database in coordination with partners.

In 2010/2012, support from the State will permit a 
comprehensive upgrade of the 58,000-site gravity database, 

based on enhanced location precision for every site.

Our collection of 15,000 rocks has been re-cataloged at the 
project level, and over the long term will be more fully cataloged 

and georeferenced at the item level.
We foresee the need to initiate a database that will compile 

hydrogeological measurements, such as hydraulic conductivity values, 
to be progressively linked to geology and groundwater systems.

We have scanned hundreds of slides, which 
will be brought together with born-digital 
images, and will progressively catalog and 

georeference them.

We work with partners to 
progressively augment an 

important database regarding 
12,000 karst features.

DNR maintains an important archive of 100,000 mineral 
exploration documents that is being progressively scanned 

and cataloged.

Scans of 40,000 pages and 600 maps are done, and our intention is 
to bring publication metadata together with pdfs and digital books 
in a content management database, with each publication having a 

spatial footprint.

In 2010/2012, support from the State will permit a comprehensive 
upgrade of the 4,000-site rock properties database, based on 

incorporation of vertical georeferencing.

Our archive of 25,000 sediment samples collected for geological 
mapping and till characterization is well cataloged, well 

georeferenced, and well stored.

We have a well georeferenced database of 12,000 sediment 
analyses, mostly till compositional analyses for geological mapping 
and till correlation, and we are seeking support to incorporate many 

analyses not yet in the database.

Our collection of 7000 thin sections has been cataloged at 
the item level, and over the long term, will be more fully 

georeferenced.
Of fundamental importance to everything 

we do is the 500,000-site water well 
database that we steadily augment in 

partnership with the Health Department.

We have recently completed a georeferenced index of over 150,000 
outcrop point and polygon locations.

As part of a statewide revision of the Bedrock Geology map of 
Minnesota the MGS has compiled a geo-referenced database of 

geochronologic analyses




