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FOREWORD
When one looks at the history of science, the notion of a geologic map is a compara-

tively new scientific concept. The first geologic map of a large area was produced in 
England by William Smith, a mere 200 years ago. During a recent visit to the British 
Geological Survey (BGS), I had the opportunity to learn of their advances in geologic 
mapping during the last 2 centuries. I was amazed at the current effort to catalog and 
make all of their mapping holdings digital and more accessible to their various users. The 
British Isles are perhaps the most geologically mapped part of the planet. However, I was 
shown the results of an effort to develop a seamless geologic map of Great Britain from 
their mapped quadrangles. As you would expect, the map looked more like a quilt than a 
seamless representation of the geology.

The reasons for this problem are many, including varying interpretations of field obser-
vations. However, many problems are related to the lack of mapping standards. To me, 
that fact highlights the importance of this conference and the several that have proceeded 
it. Clearly, the development of digital mapping standards will serve us well in the future. 
Consensus and well considered standards will focus our attention on the major scientific 
issues and differences in interpretation, and will minimize our difficulties in separating 
legitimate scientific issues from those caused by differences in the standards or methods 
used to describe geologic features and compile maps. These standards should lead to 
products that will be far more understandable to the public. William Smithʼs geologic 
map was born from very practical needs. I think that even after 200 years, he would be 
among the first to applaud these efforts and the progress that has been made to date.

The First Digital Mapping Techniques Workshop was held in 1997 in Lawrence, 
Kansas, with the goal of “developing more cost-effective, flexible, and useful systems for 
digital mapping and GIS analysis”. This joint effort of the Association of American State 
Geologists (AASG) and the U.S. Geological Survey (USGS) has been a great success, 
and instrumental in the sharing of ideas, technologies, and methods that will truly contrib-
ute to the development of digital geologic map products and standards designed to better 
serve societyʼs needs in the future. It was a great pleasure to welcome the participants of 
the sixth annual workshop in Millersville, Pennsylvania. Enormous progress has been 
made since the first workshop, but much work remains. This volume, like those from pre-
vious workshops that document the ʻstate of the science  ̓in digital mapping techniques, is 
an important legacy of the outstanding progress being made.

P. Patrick Leahy
U.S. Geological Survey

Associate Director for Geology

III



IV CONTENTS  CONTENTS V

CONTENTS
Foreword

By Pat Leahy (U.S. Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Introduction
By David R. Soller (U.S. Geological Survey). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Oral Presentations

Bedrock Geology and Bedrock Topography GIS of Ohio: New Data and Ap-
plications for Public Access
By James McDonald, E. Mac Swinford, Lawrence H. Wickstrom, Ernie R.

Slucher, Donovan M. Powers, and Thomas M. Berg (Ohio Geological Survey) . .  x

Digital Karst Density Layer and Compilation of Mapped Karst Features in 
Pennsylvania
By Stuart O. Reese and William E. Kochanov (Pennsylvania Geological Survey) . .  x

Southern California Areal Mapping Project (SCAMP) and Multidimensional 
Databases
By Douglas M. Morton (U.S. Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . .  x

Digital Geologic Mapping in a Data Rich, Urban Environment
By Gayle H. “Scott” McColloch and Jane S. McColloch (West Virginia

Geological and Economic Survey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Alaska Digital Mapping Project: From Field to Publication
By Christopher P. Garrity (U.S. Geological Survey). . . . . . . . . . . . . . . . . . . . . . .  x

A Map of Lightning Strike Density for Southeastern Pennsylvania, and Cor-
relation with Terrain Elevation
By Alex J. DeCaria and Michael J. Babij (Millersville University) . . . . . . . . . . .  x

Negligence and Professional Malpractice Related to GIS Datasets
By Ian J. Duncan (Virginia Division of Mineral Resources). . . . . . . . . . . . . . . . .  x

From CARIS GEMM 4 to Carta for Geology Software: Our Responses to 
Geology Educational Challenges in the Age of Digital Mapping
By H. Wouter van de Poll (Univ. of New Brunswick) and Chris Parsons (CARIS) . .  x

The National Geologic Map Database: Overview and Progress
By David R. Soller (U.S. Geological Survey) and Thomas M. Berg (Ohio

Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

CHRONOS—Integrated Chronostratigraphic Databases, the Development 
of an International Standard Time Scale and the Interoperability with Time 
Scales of U.S. State Surveys
By Bruce R. Wardlaw (U.S. Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . . .  x

The National Geologic Map Database Image Library—General Concepts
By David R. Soller (U.S. Geological Survey) and Thomas M. Berg (Ohio

Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

V



VI CONTENTS  CONTENTS VII

The National Geologic Map Database Image Library—Technical Details
By Robert S. Wardwell, Kevin W. Laurent, Jeremy O. Skog, and David R.

Soller (U.S. Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Science Language for Geologic Map Databases in North America: A Progress 
Report
By NADM Science Language Technical Team . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Conversion of Lithological Data in the Manitoba Water Well Database (GW-
Drill) to a Mappable Format
By L. H. Thorleifson and M. Pyne (Geological Survey of Canada) . . . . . . . . . . .  x

Geoscience Terminology Development for the National Geologic Map Database
By Steven M. Richard (Arizona Geological Survey/U.S. Geological Survey),

Jonathan C. Matti, and David R. Soller (U.S. Geological Survey) . . . . . . . . . .  x

Geologic Map Database Implementation in the ESRI Geodatabase Environment
By Stephen M. Richard (Arizona Geological Survey/U.S. Geological Survey) . .  x

Portable Software Tools for Managing and Referencing Taxonomies
By Jordan Hastings (U.S. Geological Survey and U.C., Santa Barbara) . . . . . . .  x

CGMW Working Group on Standards for Digital Geological Data (“DIMAS”)
By Kristine Asch (BGR—German Federal Institute for Geosciences and Natural 

Resources) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Preservation of Geoscience Data and Collections
By Linda R. Musser (Pennsylvania State University) . . . . . . . . . . . . . . . . . . . . . .  x

Integrating the Geoscience Data Repository with the Publication Process
By Andrew Moore (Geological Survey of Canada), Linda Guay (ESSInfo,

Natural Resources Canada), and Ross Murray (Geological Survey of Canada) . . .  x

The Alaska Division of Geological & Geophysical Surveyʼs Metadata Policy 
Development and Implementation
By Carrie L. Browne and Larry K. Freeman (Alaska Division of Geological &

Geophysical Survey), and Gina R.C. Graham . . . . . . . . . . . . . . . . . . . . . . . . .  x

National Spatial Data Clearinghouse: The Real Story
By Peter N. Schweitzer (U.S. Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . .  x

XML Encoding of the North American Data Model
By NADM Data Interchange Technical Team. . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

GEON: Toward a Cyberinfrastructure for the Geosciences—A Prototype for 
Geologic Map Integration via Domain Ontologies
By Bertram Ludäscher and Kai Lin (San Diego Supercomputer Center), Boyan

Brodaric (Geological Survey of Canada), and Chaitan Baru (San Diego
Supercomputer Center) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Poster Presentations

Delaware Inland Bays Shoreline Extraction Using Landsat 7 Satellite Imagery
By Lillian T. Wang (Delaware Geological Survey). . . . . . . . . . . . . . . . . . . . . . . .  x



VI CONTENTS  CONTENTS VII

Applying Surficial Geologic Mapping to Geologic Hazards Mapping, Nez 
Perce County, Idaho
By Loudon R. Stanford and Kurt L. Othberg (Idaho Geological Survey), Bill

Reynolds (Nez Perce County), and Roy M. Breckenridge (Idaho Geological
Survey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Creating a Shaded-Relief Geologic Map Using World Construction Set and 
Adobe Illustrator Software
By Loudon R. Stanford (Idaho Geological Survey) . . . . . . . . . . . . . . . . . . . . . . .  x

Selection of an Appropriate Base Map for a Statewide Geologic Mapping 
Program
By Jane E. Domier and Donald E. Luman (Illinois State Geological Survey) . . .  x

Kentucky Land-Use Planning on the Web
By Gerald A. Weisenfluh and Daniel I. Carey (Kentucky Geological Survey). . .  x

The National Park Service Geologic Resources Inventory “From Paper to 
Digital: Exploring a Geologic-GIS Map”
By Stephanie A. OʼMeara, Trista L. Thornberry (Colorado State University/

National Park Service Cooperator), Anne R. Poole (National Park Service),
and Victor deWolfe (Colorado State University/National Park Service
Cooperator) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Meeting Constituent Needs for 1:24,000 Scale Geoscience Data in New Jersey
By Ronald Pristas (New Jersey Geological Survey) . . . . . . . . . . . . . . . . . . . . . . .  x

Problems and Solutions in the Digital Compilation and Production of the 
“Map of Surficial Deposits and Materials in the Eastern and Central United 
States (East of 102° West Longitude)”
By Charles A. Bush, Diane E. Lane, David S. Fullerton, and Nancy Shock

(U.S. Geological Survey) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x

Appendix. List of Workshop Attendees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  x



VIII CONTENTS 1

1

Introduction
By David R. Soller

U.S. Geological Survey
926-A National Center

Reston, VA 20192
Telephone: (703) 648-6907

Fax: (703) 648-6977
e-mail: drsoller@usgs.gov

The Digital Mapping Techniques ʻ03 (DMTʼ03) 
workshop was attended by nearly 90 technical experts 
from 36 agencies, universities, and private companies, 
including representatives from 22 state geological 
surveys (see Appendix A). Although the meeting was 
slightly smaller than DMTʼ02 it was, considering the 
budget deficits in nearly all 50 states, very well attended. 
This workshop was similar in nature to the previous six 
meetings, held in Lawrence, Kansas (Soller, 1997), in 
Champaign, Illinois (Soller, 1998), in Madison, Wisconsin 
(Soller, 1999), in Lexington, Kentucky (Soller, 2000), 
in Tuscaloosa, Alabama (Soller, 2001), and in Salt Lake 
City, Utah (Soller, 2002). This yearʼs meeting was hosted 
by the Pennsylvania Geological Survey, from June 1-4, 
2003, on the Millersville University campus in Mill-
ersville, Pennsylvania. As in the previous meetings, the 
objective was to foster informal discussion and exchange 
of technical information. This objective was well met, as 
attendees continued to share and exchange knowledge and 
information, and to renew friendships and collegial work 
begun at past DMT workshops.

All the DMT workshops have been coordinated by 
the Association of American State Geologists (AASG) 
and U.S. Geological Survey (USGS) Data Capture 
Working Group, which was formed in August 1996, to 
support the AASG and the USGS in their effort to build 
a National Geologic Map Database (see Soller and Berg, 
this volume, and <http://ncgmp.usgs.gov/ngmdbproject/
standards/datacapt/>). The Working Group was formed 
because increased production efficiencies, standardiza-
tion, and quality of digital map products were needed 
for the database—and the State and Federal geological 
surveys—to provide more high-quality digital maps to 
the public.

At the 2003 meeting, oral and poster presentations 
and special discussion sessions emphasized 1) methods 
for creating and publishing map products (here, “publish-
ing” includes Web-based release); 2) digital cartographic 
techniques, 3) analytical GIS techniques; 4) continued 
development of the National Geologic Map Database; 5) 
progress toward building and implementing a standard 

geologic map data model and standard science language, 
and 6) the need to archive both the published products and 
the data and observational data that support it.
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PRESENTATIONS

The workshop included 29 oral presentations. Nearly 
all are supported by a short paper contained in these 
Proceedings. The papers describe technical and proce-
dural approaches that currently meet some or all needs for 
digital mapping at the respective agency. There is not, of 
course, a single “solution” or approach to digital mapping 
that will work for each agency or for each program or 
group within an agency; personnel and funding levels, and 
the schedule, data format, and manner in which we must 
deliver our information to the public require that each 
agency design their own approach. However, the value 
of this workshop and other forums like it is through their 
roles in helping to design or refine these agency-specific 
approaches to digital mapping, and to find applicable ap-
proaches used by other agencies. In other words, commu-
nication helps us to avoid “reinventing the wheel.”

POSTERS AND COMPUTER DEMOS

More than 20 posters were exhibited and several 
computer demonstrations were provided throughout the 
workshop. These provided an excellent focus for technical 
discussions and support for oral presentations. Many are 
documented with a paper in these Proceedings, following 
those for the oral presentations; the other posters gener-
ally provided material in support of oral presentations, 
and so are not documented here.

DISCUSSION SESSIONS

To provide the opportunity to consider a topic in 
some detail, special discussion sessions are held at the 
DMT workshops. This year there were two: 1) how we 
can share information about digital cartographic tech-
niques, and 2) how we should try to archive the basic 

data and observations that form the basis for all published 
databases, maps and summaries. Discussion on these 
topics was concentrated on the final day of the meeting, 
and produced many good ideas and recommendations that 
will be discussed by the Data Capture Working Group and 
DMTʼ03 attendees via the DMTListserve. These ses-
sions highlight an important aspect of the DMT workshop 
series—it provides a unique venue for sharing technical 
information and experience for those in the geologic and 
GIS disciplines.

THE NEXT DMT WORKSHOP

The eighth annual DMT meeting will be held in 
mid-May, 2004, in Portland, Oregon. Please consult the 
Web site <http://ncgmp.usgs.gov/ngmdbproject/standards/
datacapt/> for updated information. While planning for 
that event, the Data Capture Working Group will care-
fully consider the recommendations offered by DMT'03 
attendees.
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