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MINNESOTA GEOLOGICAL SURVEY
INFORMATION SYSTEMS

by
Richard Lively and Harvey Thorleifson

Abstract
The Minnesota Geological Survey is conducting a systematic enhancement
of information systems, starting with a recently completed inventory
of every publication released since 1872, suitable for conversion into a
database. Web-accessible, searchable PDF page scans—totaling 40,000
pages—are nearly completed. Web accessible raster scans of every map
released since 1872—a total of 600 maps—are now online. Enhancements to
maintenance and cataloging of collections and databases—such as heavily-
used drillhole information—are planned and in progress. Major upgrades
of state magnetic, gravity, and rock property databases are in progress, with
the magnetic data completely revised. Compilation of a state geochemical
database,anew, multi-layeredstatebedrockgeologymap,andacompilation
of web-optimized geologic mapping layers for use with WMS and FMS
servers is underway. Quantitative analysis of material characteristics of
groundwater systems, such as fracture control of hydrogeologic properties,
is moving ahead. Most importantly is the continuation and acceleration
of the core MGS program, multi-layered County Geologic Atlases.

Enhancements of curation and cataloging of collections and databases such as
heavily-used CWI drillhole information

MGS collections include hand samples, thin sections, sediment samples, geochemical samples,
and cuttings. MGS contributes to the DNR drill core library and mineral exploration file archive,

and the University paleontological archive. MGS databases include field notebooks, geological
mapping data, karst database, sediment textural and lithological data, geochemical data,
aeromagnetic database, gravity database, rock properties database, borehole geophysical logs,

the water well database that MGS co-manages with the Minnesota Department of Health (MDH),
and geotechnical data. Materials and data are well stored, although document collections are
vulnerable to disaster. Needed actions include enhanced cataloging, scanning, more consistent and
interoperable database structures, and improved web accessibility.
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CWI--Over 440,000 well records
195,000 located and interpreted

5,000 water well cuttings samples,

5,000 Quaternary and Giddings samples

™ Over 3,000 rock property

Compilation of web-optimized detailed geologic mapping layers

Mapping at 1:100,000 and 1:24,000 is required at the county and local
scale. Paper maps are still required, although many users rely on the
web to obtain information they need to do their jobs. Standard geologic
maps with intricate legends, obtained by time-consuming download,

are not the optimal basis for swift web queries, although these maps
will remain the authored, peer-reviewed foundation of our system. New
detailed geologic map layers, optimized for efficient web query and
accessibility are needed for remote users, while also acting as a gateway
to the more thorough documentation of standard maps and reports.
Web-accessible mosaics of existing detailed surficial and bedrock
geologic maps will be prepared in 2010, initially as part of One Geology,
with plans for gradual integration with new and existing data.
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Searchable page scans of every publication released since 1872

Since 1872, the MGS has published

— a total of 40,000 pages

40,000 pages of reports, maps and documents. These were scanned as a single

batch with support from University of Minnesota Libraries, Digital Collections Unit. Pdf files with searchable OCR content
will be created from the original scans and become web accessible in 2009. Eventually the scans may become digital
books as soon as format evolution stabilizes. Folded inserts of maps are available as separate scans from the scanned
map collection. Bound foldouts in the original publications will be part of the pdf files and digital books.

THE GEOLOGIGAL AND NATURAL HISTORY SURVEY OF MINNESOTA.
N. H. WINCHELL, STATE GEOLOGIST.

1872—1882.

THE

GEOLOGY OF MINNENOTA.

By N. H. WINCHELL,
Assistep, BY WARREN UPHAM.

SUBMITTED MARCH 10, 1882, AND PUBLISHED UNDER THE DIRECTION
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AND FIFTY-TWO FIGURES,

MINNEAPOLIS, MINN,
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1884,

Major enhancements of state magnetic, gravity, and rock property databases

In 2007, the Minnesota aeromagnetic database was reprocessed to recover line data missing from the
original digital archive, to mitigate line-leveling errors that locally caused striping artifacts, and to use the

revised data to produce a higher-resolution aeromagnetic grid for the entire state, resulting in a much-
enhanced ability to resolve features. In ~2010, the 58,000-site gravity database will similarly be improved

by enhancing station location precision. In addition, the rock property database that provides density,

THE GEOLOGY OF MINNESOTA.

[Cretacaous beds,

road eut shows a mixture of Cretaceous clay with the Cambrian, the top of the whole being thinly
and irregularly covered over and chinked up with coarse drift. The Cambrian is more or less
broken and tilted, at least the bedding seems to have been eut out into huge blocks by divisional
planes, which, either by weathering or water-weari.ﬁ%;were widened, the blocks themselves heing
aubsequently thrown to some cxlenb from their hofzontality, tipping in all directions. The
opened cracks and seams were then filled with the Cretaceous clay, which is deposited hetweon
these loosened masses, and sometimes even to the depth of twenty feet below the general surface
of the top of the vock. The clay sometimes oceupies nooks and rounded angles, gometimes shel-
tered beloir heavy masses of the Cambrian beds. The clay is uniformly bedded, about horizon-
tally, with some slope in accordance with the surface on which the sedimentation took place,
But the most interesting and imporlant feature is the condition of these old Cambrian surfaces.
They are roﬁ};ded by the aetion of water, evidently waves. The cavilies and porous spots are
more deeply eroded, making little pits on the face of the rock; or along the lines of section of the
s SR A S el el 2 T sedimentation planes with the eroded surface, there are furrows due to the greater effect of water.
e e el T it @5 The rounded surface of these huge masses of limestone is coated with u thickness of about a half
: ' = S inch, or an inch and a half, of iron ore, which scales off easily, and is easily broken by the ham-
- = mer. While this scale of iron ore is thicker near the top and on the upper surface of the blocks,
===  vet it runs down between the Cretaceous clay and the body of the rock.”
Another depdﬁit of preenish clay {Fig. 25} similar to the two. last deseribed, enclosed in a

TIo, A WIS U CTHE 3ATERA FLUFR 4T 'i'F]'!]'.-'_u'R_a_ﬂ]I'L'-j LLEN -

Ll RR e T TR el B cavily of the Shakopes limestone and in part appearing to be a stratum overlain by it, was noted

beside the carriage road from South Bend to Mankato close east of its bridge over the Dlue Earth
TIVEr.
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FIf# 25, CRETACEQTS CLAY BENEATH THE SHAKOPEE IﬁMEHTﬂNE, MARKEATO.
a. Shakopee limestone. 5. Bedded greenish clay, weathering white, but little sandy. e Bandy,
bedded greenish clay, d. Drift, mostly coarse [ragments of Bhakopee limeslone.

In Lhe 5. W. } of section 20, Lime, the quarry of J. B. Beatty & Co. exhibits a thickness of
twenly to twenty-five feet of the Shakopee limestone. The top of this ledge is waterworn and
hollowed in shallow pot-holes. Near the middle of the quarry face, as it was at the time of exam-
ination, these walerworn cavities reach to o depth of lifteen feet, their sides being in part en-
crusted with an iron-rusty scale, an eighth to n half of an inch thiek. They are filled with very
coarse forruginous gravel, much waterworn, so that sometimes its pebbles up o lhree or four
inehes in diameter are almost perfectly spherieal. In someof these ereviees scanty Lraces of white‘
¢lay oceur with the gravel, the former being probably Cretaceous, while the laller SEEIS to be
older than the glacial drift, and may be Cretaceous or of earlier date. possibly representing the
period in which these hollows were eroded. (lose west of this quarry i found a thick bed of
whilish, very fine earth (analysis 2, page 488), eonlaining too little clay for brick-taking.

Professor Winchell writes as follows respecting these probably Cretaceous deposits at locali-
ties recently examined by him near Mankato. Al the quarry of the Standard Cement company,
lately opened in the east bank of ihe Blue Earth river about a third of a mile south ol the rail-
toad bridge, the Shakopee limestone is separated from the Jordan sandstone by a course of light
green or often nearly white shale or clay, highly silieeous and aluminons, having a thicknesa of
about three feet.  The hydraulic qualities of the Shakopee limestone secm Lo be associated with
{he pecurrenee of this bed of shale, and to be altogether an accidental and local character. The
formation has before been known to be somewhal hydraulic, but here this quality is so far
extended a8 to make a valuable source of hydraulic lime. In the SBhakopee limestone here are
ulso numerous pits and gorges, rounded off with age and ernsted over with a ferruginous scale

magnetic susceptibility, and other data used to link geophysical surveys and geologic mapping will be
enhanced by enabling vertical georeferencing and thus 3D and drillhole analyses.
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(60,000 feet of described Giddings drilling)
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AEROMAGNETIC MAP OF MINNESOTA

by
Dr. Val Chandler, MGS

New multi-layered state bedrock geology map

Web accessible rasters of every map released since 1872
— over 600 maps

Since 1872, MGS has published over 600 maps. These were scanned as one batch with
support from University of Minnesota Libraries Digital Collections Unit. Jpg2000 files are
now web accessible and pdf files are available for download. There will be ongoing effort
to optimize searchable OCR content. Folded inserts from reports are included among
these maps.
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quadrangle, ltasca County, rock atthe land surface and beneath zurface ey
Minneso ta, hEd. sediments) of the Shemy Lake quadrangle, scale

n 1:24,000
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An up-to-date inventory and database of
every publication released since 1872

Databases of MGS publications previously
maintained in multiple and varying

formats are being consolidated into a
comprehensive master listing, and plans e s
call for enhancing arrangements for » bt et b
submission of the listing and updates to
the USGS, Georef, and the University of
Minnesota Library system.
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Having conducted much new geologic mapping since the last update in 2000, and having reprocessed the O

and carbonate rock (limestone or dolostone). The bedrock is either exposed at the land surface, or more commaonly is covered by a variable

aeromagnetic data, a new State Bedrock Geologic Map will be produced in 2009. In GIS format, the map will have oyl b b e e e e

separate layers for water, Quaternary, Mesozoic, Paleozoic, and four late Precambrian units. Archean and other

Plates 2 (Bedrock Geology), 3 (Surficial Geology), and 4 (Bedrock Topography).

basement rocks will comprise the basal layers of the rock GIS themes. Additional themes will include diabase dikes J——— | S

and metamorphic grade, bedrock topography, outcrops and overburden thickness.

GEOLOGIC MAP OF MINNESOTA
g BEDROCK GEOLOGY

Compiled by
G.B. Morey and Joyce Meints
Third Edition
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Compilation of a state geochemical database

The need for documented statewide geochemical information is escalating,
as exploration geochemical surveys need a reference on regional context,
project permitting requires documentation of current conditions, and cleanup
efforts require information about existing background levels of contaminants.
The MGS is working with the USGS and the MN Pollution Control Agency to
assemble and map statewide geochemical data for soil, soil parent material,
and groundwater in selected aquifers.

Chemistry .
of Soil and Well Water in Minnesota Arsen 1C

Wall water - selected aquifers
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Enhancement of quantitative analysis of material properties such as fracture control of
hydrogeologic properties of imestone and dolostone

Regional hydrogeological characterization of groundwater systems is an ongoing high priority
activity. Increased effort is being directed at quantifying the hydrogeologic characteristics of
the most heavily used carbonate and sandstone aquifers in southeastern Minnesota. Based
on compilation and interpretation of a large volume of hydrostratigraphic and hydraulic data,
a hydrogeologic framework is being developed that will influence ground-water management
strategies, and improve the ability to predict aquifer productivity and contaminant transport.
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Acceleration and enhancement of the core MGS program, multi-layered County Geologic Atlases

The Minnesota Geological Survey is steadily increasing its focus of activity on the County Geologic Atlas program. These sets of 1:100,000
maps include bedrock geology, surficial geology, bedrock topography, depth-to-bedrock, and subsurface geology. The atlases have become
progressively more digital and 3-dimensional. Currently eighteen counties have a completed atlas and one of the early atlases from the 1980s
has been updated as a result of financial support from that county; six other counties have atlases underway and five more are in the planing
stage. The Minnesota Legislature has committed itself to enhanced groundwater protection, and the County Geologic Atlas program is seen as
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Geologic atlas plates
published in offset print
format, PDF images, and CD
or DVD representations of the
atlas in GIS formats.
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Plate 2, BEd.II'DC?j ec:logy >
Plate 3, Supplement to}Bedrock Geology

Plate 4, SurficialfGeology:

Note computer
demonstration of the DVD
atlas product.

GEOLOGIC ATLAS OF MCLEOD COUNTY, MINNESOTA




