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THE DATA-BASE MAP

The types, locations, and density of information used to prepare the Chisago County atlas are
shown on this map. The data are described below to aid the user in assessing what types may be useful
for a particular information need. The Data-Base Map serves as a guide to the precision of the other
maps in the atlas. It shows where data are sparse or lacking and interpretation and extrapolation were
required to prepare the maps. All data were collected by Minnesota Geological Survey staff unless
otherwise specified.

DRILL-HOLE INFORMATION

A record of water-well construction (well driller's log) is a water-well contractor's description
of the geologic materials penetrated during drilling and the construction materials used to complete the
well. Not all wells extend to bedrock. In areas of thick, unconsolidated Quaternary deposits, drillers
usually do not need to drill through the entire thickness of overburden to find sufficient ground water.
Hydrologic data, such as the static water level and test-pumping results, are commonly included. Before
any driller's log can be used, the location of the well must be verified, and a geologist must interpret
the log. Driller's logs are the primary source of subsurface geologic and hydrologic data for Chisago
County; about 9,200 logs were used for this atlas.

Rotary-sonic cores were collected at six sites in Chisago County as a means to help establish the
nature of the subsurface material. The coring technique enables recovery of a continuous core, 3.5
inches (8.9 centimeters) in diameter, from glacial deposits and bedrock (if present). It provides excellent
subsurface samples for detailed study and comparison with cuttings, geophysical logs, and driller's logs
from surrounding sites. The core is available for inspection at the Minnesota Department of Natural
Resources, Division of Lands and Minerals offices.

Cutting samples collected during drilling provide physical evidence of subsurface geologic materials.
Cuttings are the samples generated as the drill bit cuts through the subsurface material and are used to
interpret and verify driller's logs. They are logged and stored at the Minnesota Geological Survey or
the Minnesota Department of Natural Resources, Division of Lands and Minerals.

Borehole geophysical logs are created by lowering instruments down a well or drill hole and
measuring the physical and chemical properties of the geologic materials through which the hole passes.
Different logging techniques measure naturally occurring gamma radiation, spontaneous potential, and
resistivity. Gamma logs characterize in graphic form the geologic formations penetrated. Spontaneous
potential and resistivity are mainly used to locate water levels in wells and the depth of the well casing.
An interpretive log is prepared from the geophysical log and correlated with drilling samples from the
same hole, information obtained from nearby outcrops, or a geophysical log from a nearby drill hole.
Geophysical logs can provide high-quality subsurface geologic and hydrologic information for wells that
have little or no other information available. The information obtained from a geophysical log is added
to the County Well Index (CWI) and the paper log is on file at the Minnesota Geological Survey.

Soil borings are test holes drilled to obtain information about the physical properties of subsurface

materials for engineering, mapping, or exploration purposes. Most terminate at very shallow depths
or where bedrock is encountered. They are logged by an engineer or a geologist using a variety of

2010

INTRODUCTION

The public health and economic development of Chisago County are directly dependent on the wise
use and management of its land and water resources. Accurate geologic and hydrologic information
are essential before decisions are made that affect natural resources. Although the amount of geologic
information required for making specific decisions can vary, the information will not be used if it is
unavailable when needed, or if it is available only in a highly technical form, or scattered in many
different maps and reports.

County atlases, prepared jointly by the Minnesota Geological Survey and the Minnesota Department
of Natural Resources, Division of Waters, present detailed geologic and hydrologic information in an
interpretive as well as descriptive form. Maps and texts either summarize basic geologic and hydrologic
conditions at a county scale, or interpret these conditions in terms of the impacts of possible land- and
water-use decisions. Site-specific information is also available at a greater level of technical detail than
shown on the maps of this atlas. The data are too voluminous to present in the atlas, but have been
incorporated into readily accessible files housed at the Minnesota Geological Survey.

Several sources commonly provide information about an area or an individual property, but they may
use different classification schemes to describe the same geologic materials. As a result, discrepancies
in interpreting the data may arise or the different sources may appear to contradict each other. For
example, water-well drillers may describe glacial till as "clay," but engineering records will describe it
as "clayey sand." Both descriptions are acceptable for their original purpose of describing the physical
attributes of the material. "Clay," the term used by well drillers, defines the general inability of the
till to yield ground water to a well. "Clayey sand," the term from the engineering record, defines the
physical composition of the till relative to particle size and engineering properties. The geologist must
take the analysis one step further and define the material in terms of how it formed rather than how it is
to be used. In this example, till consists of an unsorted mixture of rock fragments ranging in size from
clay to cobbles and boulders, and it is interpreted by the geologist as having been deposited directly
by glacial ice.

All of the types of data described on this plate had to be interpreted by geologists or hydrogeologists
before they were meaningful for mapping purposes. The 1:100,000 and 1:200,000 scales of the maps in
this atlas were chosen because they can show the geologic and topical studies of the county while keeping
the physical size of each plate to a manageable level. As a result, some detailed information that was
gained by data interpretation and mapping cannot be shown on these maps or discussed in the texts.

Whether to use the atlas alone, or in combination with the data bases, depends on the amount of
detail needed. Generally, data-base information must be used to evaluate site-specific conditions.

DATA-BASE MANAGEMENT

All of the data shown on the maps were plotted on 7.5-minute topographic quadrangle maps or
highway alignment maps. Inventory numbers were assigned to all data sources. Automated data bases
and a few manual files were developed to provide easy access and rapid retrieval of these site-specific
data. The data may be obtained from the Minnesota Geological Survey.
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Figure 1. An example of a WELL LOG record, showing all the information about the well as reported by the well driller.

GEOLOGIC ATLAS OF CHISAGO COUNTY, MINNESOTA

Figure 2. Example of a WELL STRATIGRAPHY record, which contains a geologist's interpretation of the geologic materials listed by
the driller in the WELL LOG record (Fig. 1). The headings (such as GEOLOGICAL MATERIAL, COLOR, and HARDNESS) pertain to
information in the first line of each entry; the second line contains explanations of most of the four-letter codes used in the first line. The
first word (in capital letters) in each entry is the well driller's original description for that interval. All depths are measured in feet. Heading
abbreviations: STRAT, stratigraphy (the name of the stratigraphic unit; note, all abbreviations starting with Q are glacial deposits and are
not further delineated); LITH PRIM, primary lithology (rock type); LITH SEC, secondary lithology; LITH MINOR, minor lithology.



