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Appendix B. Mapping Crevice Karst Aquifers in Jo Daviess County, Illinois
Using 2008 LiDAR Elevation Data

INSET A:  Western Jo Daviess County

Cover-collapse sinkholes in the western part of Jo Daviess County
are relatively large, roughly circular, and highly visible in LiDAR 
imagery. They range from approximately 20 to 70 feet in diameter
and are positioned en echelon along nearly east-west trending
lineaments in sediment overlying Silurian-age dolomite. Road cuts 
in the area reveal that these aligned sinkholes probably formed along 
nearly east-west trending crevices that range from one to over three
feet in width. Collapse of sediment into these large crevices creates the
sinkholes and associated lineaments observed in the imagery.

INSET B:  Eastern Jo Daviess County

Cover-collapse sinkholes in the eastern part of Jo Daviess County
are relatively small (ranging from a few feet to ten feet in diameter)
and are difficult to see on LiDAR imagery. Because of the
ubiquitous nature of row-crop agriculture in this area, sinkholes are
usually only found in undeveloped ground. Bedrock in the area is
made up primarily of Ordovician-age Galena dolomite that is
occasionally overlain by Maquoketa shale. Crevices observed in
road cuts in the area range from several inches to up to one foot in
width. Collapse of sediment into these smaller crevices created
more subtle lineaments that reveal the joint-controlled fabric of the
underlying karst aquifer.

A dominant lineament cuts across the beginning of the Apple River
Canyon (referred to here as the Apple River Canyon Lineament). 
The orientations of this lineament (N 70 degrees W), and shorter, parallel 
lineaments just to the north and south are nearly identical to that of 
the Sandwich Fault Zone located located about 35 miles to the southeast, 
suggesting that it may be a fault. Additional lineaments, trending about 
N 20 degrees W, seem to be associated with the eastern portion of the 
Apple River Canyon Lineament.
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Map Projection and Datum: Transverse Mercator, 
Illinois State Plane, West Zone; NAD 1983
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Introduction

This 2008 LiDAR imagery was acquired from the Illinois Department of Transportation, 
Bureau of Design & Environment as part of the Illinois Height Moderization Project
<http://www.isgs.illinois.edu/nsdihome/webdocs/ilhmp/>. LiDAR is an acronym for Light Detection 
And Ranging and is an imaging technique that incorporates pulsating laser light from a low-flying aircraft 
to the ground surface. The reflected light from the pulses are detected by instruments that record their
location in three dimensions. This map is a high-resolution characterization of the surface topography 
that reveals never before seen sinkholes, lineaments and possible geologic structures (see examples below). 
The LiDAR imagery is assisting ISGS geologists to better understand the fabric and geometry of the 
crevice-karst aquifers that underlie and make up the fresh water resources for Jo Daviess County, Illinois. 

The shaded relief image for Jo Daviess County was produced from the processing of 1.1 billion bare-earth LiDAR 
elevation data points, using an azimuth of 315 degrees and elevation angle of 45 degrees to illuminate the landscape 
features. The elevation measurements have been tested by the contractor to be vertically accurate to within 0.33 feet 
(4 inches) RMSE, and have a horizontal accuracy of 0.31 meters (1 foot).

Location Map

(McGarry, 2000)

Inset Map Scale RF=1:18,000  (1 inch equals 1,500 feet)

Inset Map Scale RF=1:9,600  (1 inch equals 800 feet)

Sam Panno and Don Luman

Apple River Canyon Lineament

1,233 feet

589 feet

Institute of Natural
Resource Sustainability
Illinois State Geological Survey

www.isgs.illinois.edu/nsdihome/webdocs/ilhmp/

What is Height Modernization? How is it being used in Illinois?

Protecting the Environment

Preventing Loss of Life and
Property Damage

Saving Money

Optimize fertilizer application
Reduce pesticide usage
Erosion control
Wetland reconstruction
Habitat analysis

Improve agricultural yields
Infrastructure planning
Building and road construction
Natural resource management

Floodplain management
Evacuation route planning
Sinkhole detection
Mine subsidence mapping

Funding for Year 1 activities was provided by the Height Modernizaton Program
of the U.S. Department of Commerce, National Oceanic and Atmospheric
Administration and National Geodetic Survey (NGS) in partnership with the
State of Illinois and Congressman Timothy Johnson.  Funding for Year 2 and 3
activities has been secured through the NGS Height Modernization Program
with support from Congressmen Timothy Johnson and Aaron Shock.  About
$35 million over 10 years is needed to complete the project.

Height Modernization is the establishment of accurate, reliable heights
using global positioning satellites (GPS) technology in conjunction with
traditional survey techniques such as leveling and remote sensing.

Developing Real Time Networks

Installation of New
Benchmarks and Level Lines

High Resolution
Digital Elevation Model

Low Resolution
2001 30M DEM shaded relief

High Resolution
2008 LiDAR DEM shaded reilef 

Program
Achievements

Established data sharing agreements to archive and distribute data
Development of project web resources and outreach materials 
Performed outreach activities at state and national conferences
Released an open contract for geodetic leveling in northern Illinois
Conducted information surveys about existing digital elevation
     data collections, benchmarks, and reference datums

2008 LiDAR data for Jo Daviess County, Illinois.

Illinois Height Modernization Program

Funding and Partnerships: For more information:
Beverly Herzog
Illinois State Geological Survey
615 E. Peabody Dr.
Champaign, IL  61820
Phone: (217) 244-2788
Email: herzog@isgs.illinois.edu

Amy Eller
Illinois Department of Transportation
2300 S. Dirksen Parkway
Springfield, IL  62764
Phone: (217) 782-4748
Email: Amy.Eller@illinois.gov

Christopher Pearson
National Geodetic Survey
2300 S. Dirksen Parkway
Springfield, IL  62764
Phone: (217) 524-4890
Email: Christopher.Pearson@illinois.gov

Development of Real Time
Kinematic (RTK) Networks and
Continuously Operating
Reference Systems (CORS)
throughout Illinois will enable
GPS and other satellite signals
to continually receive information
and provide Real-Time three
dimensional corrections to other
GPS users. The availability of RTK and CORS networks
greatly improves the accuracy of GPS units.

Using remote sensing to acquire Light Detection and
Ranging (LiDAR) data and derivative products to create
a statewide high resolution digital elevation model (DEM)
of the earth’s surface.

The Illinois Height Modernization Program (ILHMP) aims to advance
the statewide network of survey benchmarks, develop a statewide
high-resolution DEM data set, and distribute data and information on-line.

Illinois has lost nearly half of its benchmarks, and con-
tinues to lose them. Our program supports traditional
leveling activities and the installation of new benchmarks
to replace those lost. ILHMP will ultimately result in a
datum-consistent vertical and horizontal statewide
network of survey
benchmarks.
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