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2009 AASG/USGS Geoscience Data Preservation Techniques Workshop
14 & 15 July 2009
Indiana University-Bloomington

Tuesday, July 14
7:45-8:30 Registration and Breakfast
Frangipani Room (mezzanine level), Indiana Memorial Union

8:30-8:45 Welcome, Logistics, and Introductions
e John Steinmetz, Indiana Geological Survey & AASG

Data Preservation Techniques: Physical Collections

8:45-9:00 The National Geological and Geophysical Data Preservation Program:
Its origin, status, and future
e John Steinmetz, Indiana Geological Survey, and Frances Pierce,
U.S. Geological Survey, Reston

9:00-9:15 Why hold a Workshop? Why here? Why now?
e Frances Pierce, U.S. Geological Survey, Reston, and John Steinmetz,
Indiana Geological Survey

9:15-9:45 Best Practices in Policy and Management for Geological Sample Preservation
and Metadata Standards
e Brian J. Buczkowski, U.S. Geological Survey, Woods Hole

9:45-10:15 Physical Collections: How to Create a Valuable National Resource
e Betty Adrian, U.S. Geological Survey, Denver

10:15-10:45 lllinois State Geological Survey Approach to Data Preservation
e Ronald Klass, lllinois State Geological Survey

10:45-11:15 Coffee break and posters

11:15-11:45 A Tale of Two Cities: Problems Related to Preserving Geological Samples
and Data Generated by Public Works Projects
e Donald G. Mikulic, lllinois State Geological Survey, and Joanne
Kluessendorf, Weis Earth Science Museum, University of Wisconsin-Fox
Valley

11:45-12:15 Core Preservation and Consolidation Project Reclaims Wasted Shelf Space
e Gregory A. Schumacher, H. R. Collins Laboratory, Division of Geological
Survey, Ohio Department of Natural Resources





12:15-12:45 Data rescue and recovery: A prototype project to unlock 100+ years of
USGS data
e Brian Reece, U.S. Geological Survey, Austin

12:45-1:30  Lunch and posters

1:30-5:00 Afternoon fieldtrips

Group 1: Group 2:
1:30-2:00 Load bus and travel 1:30-2:00 Load bus and travel
2:00-3:00 Tour ALF 2:00-3:00 Demos at IGS
3:00-3:30 Load bus and travel 3:00-3:30 Load and travel
3:30-4:30 Demos at IGS 3:30-4:30 Tour ALF

4:30-4:45 Load and travel
(Demos at IGS consist of CMIS and PDMS — % hour each)
4:45 Group photo (front steps of Indiana Geological Survey)

6:00 Hosted Dinner at Nick’s English Hut, 423 E. Kirkwood Avenue; or on your own





2009 AASG/USGS Geoscience Data Preservation Techniques Workshop

14 & 15 July 2009
Indiana University-Bloomington

Wednesday, July 15

8:00-8:30

8:30-8:45

8:45-9:30

9:30-10:00

10:00-10:15

10:15-12:15

12:15-12:30

12:30-1:30

Breakfast
Frangipani Room (mezzanine level), Indiana Memorial Union

Walk to Informatics West (just west of the Geology Bldg. on 10" & Woodlawn)

Digital Collections and Metadata

Cataloging Kentucky Core Materials for Discovery and Metadata Generation
e Jerry Weisenfluh and Patrick Gooding, Kentucky Geological Survey
Live demo: The Kentucky Geological Survey uses Web search functions
and internet maps to make geoscience data holdings available to the
public. This demonstration will show various tools developed to facilitate
data distribution and linkages between databases and online maps.

Implementation of OGC catalog service for the web
e Wolfgang Grunberg, Ryan C. Clark, and Stephen M. Richard,
Arizona Geological Survey

Coffee break: catered

National Digital Catalog:
= Description and demonstrations
= Interfaces
= Metadata standards
= Controlled vocabularies and keywords
= Data input forms
= XML Mark-up language

e Sky Bristol, U.S. Geological Survey, Denver

Walk to Indiana Memorial Union
Frangipani Room (mezzanine level), Indiana Memorial Union

Lunch and posters





1:30-2:00

2:00-2:30

2:30-3:00

3:00-4:00

Data Preservation and Geoinformatics

The National Geologic Map Database (NGMDB)
e David R. Soller and Nancy R. Stamm, U.S. Geological Survey, Reston

The AASG-USGS Geoscience Information Network (GIN)
e M. Lee Allison, Arizona Geological Survey, Tucson, and Linda
C. Gundersen, U.S. Geological Survey, Reston

Long-range planning: Plans, implementation strategies, demonstrations
Qualitative study of data preservation practices at State Geological Surveys
e Sarah Ramdeen, University of North Carolina, Chapel Hill

Lessons learned and Wrap-up






2009 AASG/USGS Geoscience Data Preservation Techniques Workshop
14 & 15 July 2009
Indiana University-Bloomington

Posters

Digital and Physical Preservation and Storage of Well Cutting Samples
of the New York State Geological Survey
e Joseph Bamberger, New York State Geological Survey/New York State
Museum, Albany

The Utah Core Research Center - Utah’s Largest Collection of Well Cores and
Cuttings for Petroleum Industry and Academic Research, Workshops, and Short
Courses
e Michael D. Laine, Thomas Dempster, and Steve Bowman, Utah
Geological Survey

Developing a catalog service profile for the US GIN network
e Stephen M. Richard, Wolfgang Grunberg, and Ryan C. Clark,
Arizona Geological Survey

Alaska GMC Inventory Database: A plan for a web-based geologic sample library
e Susan Seitz and Lawrence K. Freeman, Alaska Division of Geological
and Geophysical Surveys

Minnesota Geological Survey information systems
e Tim Wahl and Harvey Thorleifson, Minnesota Geological Survey
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Abstracts

Betty Adrian
U.S. Geological Survey, Denver

Physical Collections: How to Create a Valuable National Resource

The United States Geological Survey (USGS) has a long history of managing geological and
geophysical “physical” collections. Beginning in 1970 and continuing through the 1980’s, the
USGS Mineral Resources Program (MRP) collected and analyzed 60,000 samples each year
through assessment programs in Alaska, the conterminous United States, and in California.
These collections are archived in Denver (Denver Federal Center, Building 810) and comprise
about 3,000,000 items. The USGS Core Research Center (CRC; also located in Building 810),
houses rock core from over 8,500 boreholes representing about 1,700,000 feet of rock core
from 35 States and cuttings from 54,000 boreholes representing 238,000,000 feet of drilling in
28 States. The USGS has developed innovative and cost-effective methods for curating, storing,
and preserving these physical collections and making them available to research scientists.
Examples include:

e Using a side-loading forklift to allow pallet storage racks to be installed with narrower
aisles for efficient use of warehouse space;

e Storing cuttings in paper envelopes labeled with sample locations in uniform cartons for
easy access on shelves;

e Slabbing full-diameter cores, photographing clean surfaces for display on the CRC
website, and reboxing in tray-style custom boxes that store on shelves like books in a
library;

e Storing thin-section collections in labeled drawers so they are easily found and
accessed; and

e Providing a web-based digital catalog of sample locations and metadata with GIS
capability.

Sharing and exchanging solutions like these among the data preservation community will
increase researchers’ ability to access and use the significant geoscience data collections of
State, Federal, and academic institutions.
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M. Lee Allison

Arizona Geological Survey, Tucson

and

Linda C. Gundersen

U.S. Geological Survey, Reston, Virginia

The AASG-USGS Geoscience Information Network (GIN)

Significant developments have occurred since 2007 when the AASG and USGS agreed to jointly
develop a national, distributed, interoperable, data network based on open-source standards
and common protocols. Most significantly, a grant from NSF is underwriting development of
key components for data discovery and access and forthcoming demonstrations of these
services to state geological surveys. A GIN web catalog service is being implemented for the
National Digital Catalog and National Geologic Map Database and subsequently with USGS’
comprehensive science catalog.

Productive partnerships have been formed in the last two years. The 21-nation OneGeology-
Europe (1G-E) consortium is including compatibility with GIN as part of a European Union
spatial data infrastructure. GIN and 1G-E technical leaders are working together on common
standards and architecture.

The Marine Metadata Interoperability Initiative agreed to make their services and software for
semantic ontologies and related functions available as a set of GIN-enabled applications.

An emerging initiative in the international petroleum community to establish common
metadata standards is adopting GIN to provide “end-to-end” integration of data access and
discovery. Similarly, a 13-institution coalition competing to build a National Geothermal
Database with the U.S. Dept. of Energy has selected GIN as the architecture for its system.

Additional partnerships exist with the CUAHSI Hydrologic Information System and the iPlant
Collaborative to share standards and architecture; with ESRI for a compatible geology data
model in ArcGIS software; and with Schlumberger-MetaCarta for accessing geospatial data
using geographic search.
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Joseph Bamberger
New York State Geological Survey/New York State Museum, Albany

Digital and Physical Preservation and Storage of Well Cutting Samples of the New York State
Geological Survey

The New York State Geological Survey’s Reservoir Characterization Group is preserving and
repackaging its collection of about 380,000 well-cutting samples from 1,934 wells using
commercially available storage kits and sample folders. The samples are now in traditional
brown paper 5x3 inch paper envelopes, with about 50 envelopes stored tightly packed in
18x3x5 inch cardboard boxes. The boxes and envelopes containing well cuttings are more than
80 years old and are deteriorating. They will not effectively store and preserve the samples into
the next century. Further, storage boxes take up space on shelving units, limiting storeroom
capacity. Transferring the samples to transparent, archival-quality vials ensures preservation of
the material and allows direct viewing of as many as 50 samples at one time in their storage
trays. Otherwise, the user has to open multiple paper envelopes and extract the contents of
each for examination. In addition, present “boxes and envelope” storage is cumbersome for
digital photography. Since photographs of the well cuttings are intended for publication on the
Empire State Oil and Gas Information System and New York State Geological Survey’s website,
ease of photographic access is significant. Once the samples are housed in transparent vials,
many samples can be viewed in the same image. Finally, it is both expensive and cumbersome
to transport samples of well cuttings to professional meetings for viewing by other
professionals. Digital images available via the internet will reduce the need for transport of the
physical samples.
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Brian J. Buczkowski
U.S. Geological Survey, Woods Hole, Massachusetts

Best Practices in Policy and Management for Geological Sample Preservation and Metadata
Standards

Section 351 of the Energy Policy Act of 2005 (Public Law No: 109-58) established the National
Geological and Geophysical Data Preservation Program (NGGDPP). The Program has supported
inventorying and cataloging collection data and physical sample holdings by Department of the
Interior bureaus and State Geological Surveys. The NGGDPP launched an effort to identify and
highlight policies and procedures throughout the Federal and State geologic communities to
develop best practices in the fields of data management, sample curation, and metadata
generation. These best practices will provide information to State Geological Surveys, the U.S.
Geological Survey (USGS), and other research institutions with information to make prudent,
well-informed archival and business decisions. NGGDPP and State Geological Surveys have
examples of best management practices for sample preservation, sample data (digital,
photographic, descriptive) organization, and metadata generation. These best practices will be
documented in a USGS White Paper and on the Web in a wiki-style discussion page. Best
practices will be shared with the larger geological community for review and recommendations
to assist development and implementation of policies and procedures.
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Wolfgang Grunberg, Ryan C. Clark, and Stephen M. Richard
Arizona Geological Survey, Tucson

Implementation of OGC catalog service for the Web

To promote access to metadata and increase visibility of our data holdings through online
catalog search applications, we are implementing a catalog service using the Open Geospatial
Consortium (OGC) Catalog Services for the Web (CSW). We are using Deegree
(www.deegree.org), a free, open-source Java-based implementation. Steps in the
implementation are: (1) Export records from our existing database into XML files that mimic the
table and field structure of our metadata database. 2. Transform the XML into ISO 19115
compliant XML using XSLT. 3. Load records into the Deegree native metadata store using CSW
transaction operations. The most difficult part of the implementation process has been
determining the precise schema mapping from our metadata schema to an ISO 19115
MD_Metadata record that will load into the Deegree data store and performing the necessary
XML transformation. Import using the existing insert transaction with ISO 19115 metadata
separates implementation-specific transformation operations from internal implementation
details of the Deegree CSW. This should make out-of-the-box Deegree implementation more
portable.
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Ronald Klass
Illinois State Geological Survey, Champaign

lllinois State Geological Survey Approach to Data Preservation

The ISGS is responsible for creating and managing a wide range of physical and digital
collections. These collections have been managed in various ways. Our primary well database
has been centrally managed for over 20 years, providing a standard location and window to
much of our data. We are working to better educate staff about data management of project-
and user-level datasets not centrally managed. We have also developed a database of our data
holdings, both physical and digital, to track important data and raise awareness of other data
throughout the survey. In the early 1970s we built a facility to house our growing core and
cuttings collection.

New data and existing data in non-digital formats present many challenges including resource
availability, staff education and involvement, and new or increasing infrastructure needs.
Infrastructure is particularly challenging, as our core storage facility has been near capacity for
over a decade, limiting what we can accept and forcing us to warehouse some cores on pallets
in pole barns. The NGGDPP provided an opportunity to assess our collections and additional
resources to increase their usability and impetus to develop an over-arching data preservation
plan.
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Michael D. Laine, Thomas Dempster, and Steve Bowman
Utah Geological Survey, Salt Lake City

The Utah Core Research Center - Utah’s Largest Collection of Well Cores and Cuttings for
Petroleum Industry and Academic Research, Workshops, and Short Courses

The Utah Core Research Center (UCRC) offers students, educators, and other researchers access
to Utah’s most comprehensive collection of geological specimens for thesis and academic
research, workshops, and classroom studies. UCRC holdings include subsurface samples from
more than 3600 wells, core from more than 800 wells, samples from major tar sand and oil
shale deposits, and type oils from all the producing formations in the state. The UCRC collection
also contains representative samples from Utah’s coal mines, metallic mineral deposits,
industrial rocks and minerals, geothermal wells, sediment and brine from Great Salt Lake, and
surface stratigraphic sections.

The UCRC has upgraded and replaced scientific equipment to provide technical support for
researchers using the geologic collection. Analytical data, geophysical logs, and reports by
donors may also be available. Destructive testing is allowed with restrictions and advanced
permission. The UCRC can quickly accommodate client needs such as workshops, classroom
space, large-scale sampling, digital imaging, and other research requirements.
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Donald G. Mikulic

Illinois State Geological Survey, Champaign

and

Joanne Kluessendorf

Weis Earth Science Museum, University of Wisconsin-Fox Valley, Menasha

A Tale of Two Cities: Problems Related to Preserving Geological Samples and Data Generated
by Public Works Projects

In recent years, large-scale water treatment facilities were built in the Chicago and Milwaukee
metropolitan areas. The Metropolitan Water Reclamation District of Greater Chicago began
construction in the late 1960s. The Milwaukee Metropolitan Sewerage District project started in
the 1970s. Planning for these publicly-funded projects included extensive geotechnical studies
by private consultants that generated large volumes of samples, unpublished data, and
“published” reports. These projects were the first comprehensive and systematic geologic
studies in the largest metropolitan areas of their respective states. Both Districts have allowed
scientific use of their geologic information and have donated samples to their state geological
surveys. However long-term scientific access, use, and preservation of these materials is
unresolved despite decades of effort. For example, thousands of feet of core were recovered
during the projects, creating long-term storage problems. Efforts to reduce the volume of
samples by discarding “redundant” cores and other materials have resulted in loss of critical
information. It is clear that using existing stratigraphic interpretations, lithologic descriptions, or
photographs will not provide detail needed for modern stratigraphic interpretation. Original
cores have to be restudied with this new perspective in mind. These examples demonstrate the
need for support from future large-scale publicly funded projects to study and preserve
samples and data produced by these projects.
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Frances Pierce

U.S. Geological Survey, Reston

and

John C. Steinmetz

Indiana Geological Survey, Bloomington

Why hold a Workshop? Why here? Why now?

The National Geological and Geophysical Data Preservation Program (NGGDPP) established two
advisory committees recommended by its 2006 Program Implementation Plan: the National
Digital Catalog and the Financial and Technical Assistance committees. Both committees have
representatives from Department of the Interior agencies and state geological surveys and are
charged with developing operating policies for the program. The committees met last
November and agreed the program successfully communicates with the State Geologists.
However, they felt it was important to talk directly with people who commonly write the
proposals and do the work to provide a common understanding of program goals and
expectations. In addition, they felt it would be useful to bring state representatives together
with U.S. Geological Survey colleagues to share best practices in data preservation, metadata
creation, and development of the National Digital Catalog.

We also want to help make the proposal process easier and increase your chances for success.
To that end, here are our top ten recommendations on how to increase your chances for
funding:

1. Read NGGDPP Implementation plan, available on the program web site

2. Read Program Announcement carefully, address each point explicitly, don’t make
reviewers work too hard!

3. Be painfully clear why you’ve chosen to inventory or create metadata for a given
collection

4. If there is a possibility the data you are proposing to include is available from
another source (e.g. state oil and gas commission), make the case for why your
geological survey is the sole source

5. Explain the specific role each staff member will play on proposed project

6. Document prior work, the panel cannot rely on previous years’ proposals

7. Have a Long-Range Data-Preservation Plan in place and show how the work you
propose relates to it

8. Participate in NGGDPP committees and proposal review panels

9. Call with questions, e-mail with questions, send passenger pigeon with questions;
JUST ASK, we’re here to help

10. Start submitting your proposal to Grants.gov ONE WEEK in advance of due date!

Our goal is to create a data-preservation community of practice, and we look forward to
working with you to accomplish that goal.
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Sarah Ramdeen

University of North Carolina, Chapel Hill
and

Florida Geological Survey, Tallahassee

Qualitative study of data preservation practices at State Geological Surveys

This project is gathering information on habits and practices of geological data repository
managers. Participants will be interviewed about methods they are using to preserve their
collections and what resources they consulted to develop their methods. They will be asked
about how they view their role in their institution and how they think the tasks they perform
are valued. Subjects for the study will be employees of state geological surveys who manage
geological samples and data for their institutions. | will target participants who have taken part
in the National Geological and Geophysical Data Preservation Program (NGGDPP). NGGDPP
requires organizations taking part in the grant program to create a long-range data-
preservation plan for their collections to qualify for future funding.

It is common for a professional geologist to assume the role of archivist or curator of a geologic
collection without training in accession and preservation. My research will explore how these
individuals develop long-range plans, what methods they plan to use in the future, and why
they chose those methods. | want to discover if they know of existing archival practices and
how they approach archival or curatorial planning on their own. Knowing how they decide what
materials to preserve and how they share information outside their organizations may provide
insights on best practices for sharing accession and preservation information.
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Brian Reece
U.S. Geological Survey, Austin

Data rescue and recovery: A prototype project to unlock 100+ years of USGS data

USGS archives contain information currently at risk. For decades, field technicians have visited
remote sites to gather streamflow measurements; for some locations data have been collected
for more than a century. Technicians documented, mostly on paper, conditions that control
streamflow including upstream diversions, activity by beavers, changes in vegetation (by
flooding or by invasive species), geomorphologic changes, and historic flood information
obtained from interviewing landowners. This data rescue and recovery project is a prototype
to make USGS water data widely available and easily accessible, reducing the risk of its loss.
Data for more than 100 years of photos, measurements, reports, maps, and other data from a
comprehensive data rescue operation for one USGS streamgaging station is available via the
Web. Methods developed during this effort are being applied to recover data for other
streamgaging sites.
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Stephen M. Richard, Wolfgang Grunberg, and Ryan C. Clark
Arizona Geological Survey, Tucson

Developing a catalog service profile for the US GIN network

We are developing a catalog service profile to enable interoperability between different
metadata registries (catalogs). Benefits of interoperable catalogs include increased ease of
finding metadata records and reduced effort by the user community to develop interfaces to
search and retrieve records from these catalogs. A community catalog service profile for the US
GIN network will need to accommodate a wide variety of resource types, including those
registered in the GEON catalog, the National Digital Catalog for the NGGDP program, and the
NGMDB map catalog. We are comparing content indexed in these existing and planned catalogs
with existing CSW profiles for ISO 19115/119 and FGDC, with the goal of reusing an existing
profile to the maximum extent possible. Work to implement prototype catalog services
suggests that more ‘best practice’ specifications are necessary to achieve interoperable catalog
services in which a client could seamlessly connect to different catalog servers. We will report
on profile development in our presentation.
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Gregory A. Schumacher
H. R. Collins Laboratory, Division of Geological Survey, Ohio Department of Natural Resources,
Delaware, Ohio

Core Preservation and Consolidation Project Reclaims Wasted Shelf Space

Existing collections currently fill 90% or more of available storage capacity in nearly two thirds
of the nation’s geologic material repositories. This lack of space means many repositories
cannot accept new materials. The National Geological and Geophysical Data Preservation
Program was created to preserve the nation’s geoscience collections and, with enough
resources, expand the nation’s repositories and archives. Meanwhile, the nation’s repositories
may reclaim storage space by altering the way they store their core.

The Ohio Department of Natural Resources, Division of Geological Survey, recently completed a
core preservation and consolidation project to preserve core stored in damaged and
deteriorating cardboard boxes and increase available shelf space for storing core at the Horace
R. Collins Laboratory. The project reclaimed wasted space on 26 shelves used to store 14 small-
diameter cores in oversized cardboard boxes. The reclaimed shelf space allowed storage of an
additional 2775 m of 5.1 cm core or nearly 950 m of 10.2 cm core. A cost/benefit analysis
compared the cost of college intern labor and new core boxes to the cost of building more
storage space, buying and installing new shelving, and shipping and handling. Reclaiming shelf
space saved nearly $35,000. Thus, geoscience collection managers may want to consider similar
projects to maximize existing storage capacity.
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Susan Seitz and Lawrence K. Freeman
Alaska Division of Geological and Geophysical Surveys, Fairbanks

Alaska GMC Inventory Database: A plan for a web-based geologic sample library

The Alaska Geologic Materials Center (GMC) stores geologic materials collected from Alaska.
The GMC houses non-proprietary rock core and cuttings that represent nearly 12 million feet of
energy resource exploration and production drilling; nearly a quarter million feet of diamond-
drilled core samples from hard-rock mineral holes; over 5,000 boxes of surface samples; and
various processed samples including petrographic thin sections, and micropaleo glass slides.

The Alaska Division of Geologic and Geophysical Surveys (DGGS) is developing a mobile, web-
based inventory system for GMC’s surface samples and hard-rock drill core. The ultimate goals
are to integrate the sample library with existing DGGS sample location and analysis information
and to create an online, geographic search engine of the GMC materials. Some obstacles to
overcome are samples lacking geo-referenced information, unheated storage units without
internet access for real-time tracking, and the design of an application flexible enough to
accommodate our diversity of geologic materials with various levels of documentation.

The Java/J2EE based data entry application and upload utility in development uses DGGS’s
centralized Oracle database as the back end. A Java servlet queries the inventory data from
Oracle into the proper metadata XML format for submission to the National Digital Catalog.

The GMC search engine is also a Java-based website, integrated with DNR’s Alaska Mapper
allowing users to make spatial and text based queries of GMC materials. The search results link
samples to analytical data and publications on the DGGS website, and can be exported to
Microsoft Excel or PDF format.
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David R. Soller and Nancy R. Stamm
U.S. Geological Survey, Reston, Virginia

The National Geologic Map Database (NGMDB)

Congress mandated the USGS and the Association of American State Geologists to provide a
National Geologic Map Database (NGMDB; http://ngmdb.usgs.gov) of standardized, spatial
geoscience information. In this partnership, collaboration occurs with the private sector,
universities, and geological survey agencies in other countries. The NGMDB is a hybrid — with
some parts centralized and some distributed; some map information is held by various
cooperators (for example, State geological surveys). Through the NGMDB website, users can
browse and query the Database, and gain access to the source information wherever it is.

Throughout the NGMDB project’s thirteen years, its principal responsibility has been service to
the geoscience profession and the public. Resources include:

1. A Map Catalog of bibliographic citations for ~¥83,000 publications released by 370
organizations, with links to online GIS data or map images;

2. The U.S. Geologic Names Lexicon, a standard reference for the Nation's stratigraphic
nomenclature;

3. A database showing areas currently being mapped by the USGS and State geological
surveys;

4. A prototype Web-mapping system containing standardized national and regional
information;

5. A set of Web interfaces to allow access to these products; and

6. A set of standards and guidelines to promote more efficient management and use of
spatial geoscience information.

We are redesigning and integrating the NGMDB databases and Web interfaces to create new
search interfaces and other methods for accessing the content. We invite comments and
suggestions during this process.
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John C. Steinmetz

Indiana Geological Survey

and

Frances Pierce

U.S. Geological Survey, Reston

The National Geological and Geophysical Data Preservation Program: Its origin, status, and
future

In the mid-to late 1990s, the U.S. Department of Energy sponsored several investigations that
were carried out by the American Geological Institute to examine the feasibility, practicality,
and implementation of what became known as the National Geoscience Data Repository
System. For various reasons, largely related to strategy and funding, the System died in its
infancy. Nevertheless, there was enough interest in geoscience data preservation that the
National Research Council (NRC) undertook a study to examine this in 2000. The NRC published
Geoscience Data and Collections: National Resources in Peril, in 2001. The Association of
American State Geologists (AASG) used recommendations from this study to work with
members of Congress to create enabling legislation for “The National Geological and
Geophysical Data Preservation Program (NGGDPP),” as part of the National Energy Policy Act of
2005.

The Act called for the U.S. Geological Survey to present an implementation plan and to
administer the program. The plan, submitted to Congress in 2006, outlined a distributed system
of national and state data archives, a National Digital Catalog, and a means to provide technical
and financial assistance through an awards process. When adequately funded, the program
would award funds for the development of physical and digital infrastructure, outreach, and
special needs (that is, data rescues). While the AASG has worked continuously since 2005 to
seek full congressional appropriation of $30 million for each of the five years the program is
authorized, funding has fallen short. Nevertheless, the USGS has provided nearly $S1 million in
each of the last three years, matched by state funds, to begin a modest awards program and
build the National Digital Catalog.

Reauthorization of the NGGDPP is due in 2010, and the AASG is working with Congress to seek
reauthorization for another 10 years and to identify some “appropriations champions” to
sponsor full appropriation of this important program.
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Tim Wahl and Harvey Thorleifson
Minnesota Geological Survey, St. Paul

Minnesota Geological Survey information systems

The Minnesota Geological Survey is systematically improving web-accessible information
systems, to provide information on every publication released since 1872.

These information systems include:

e 40,000 searchable page scans

e 600 raster map files

e Curation and cataloging commonly accessed drillhole databases and samples

e Enhancements to state magnetic, gravity, and rock property databases

e Compilation of a state geochemical database

e A new multilayered state geologic map

e Compilation of web-optimized detailed geologic mapping layers

e Improved quantitative specification of material properties of groundwater systems, such
as hydrogeologic properties; and,

e Acceleration and enhancement of the core MGS program, the multilayered County
Geologic Atlases
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Jerry Weisenfluh and Patrick Gooding
Kentucky Geological Survey, Lexington

Cataloging Kentucky Core Materials for Discovery and Metadata Generation

The Kentucky Geological Survey Well Sample and Core Library houses more than 3,000 cores
collected from within the state. Originally, the focus of cataloging these materials was to
determine the geographic location of the wells and describe the physical state and storage of
the boxes. In the past two years, we have added information about the cores to make it easier
to find geologic samples of various kinds and to support creation of metadata records for the
National Geological and Geophysical Data Preservation Program catalog. New information
includes geologic age and domain, purpose of drilling, availability of detailed descriptions and
sample analyses, stratigraphic depths, and box details.

The inventory database facilitates creation of NGGDPP site-level metadata. A Web-based
program was created to generate text files in XML format that can be imported into the
national catalog. Future work will create similar information for other kinds of geologic
materials and KGS digital data holdings.

Live demonstrations:

Jerry Weisenfluh
Kentucky Geological Survey, Lexington

The Kentucky Geological Survey uses Web search functions and internet maps to make
geoscience data holdings available to the public. This demonstration will show various tools
developed to facilitate data distribution and linkages between databases and online maps.
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Fieldtrips

Ruth Lilly Auxiliary Library Facility
Vaughn W. Nuest, Ruth Lilly Auxiliary Library Facility, Indiana University

The Ruth Lilly Auxiliary Library Facility (ALF) is a high-density shelving facility designed to
alleviate space constraints in the Indiana University Libraries. It provides low-cost housing with
conservation-level environmental controls for library materials. Low-use materials, archives,
manuscripts, as well as rare and fragile materials are transferred to the ALF from many campus
library locations. The facility also includes a state-of-the-art preservation laboratory as well as
space and staff for accessioning and lending materials from the secure collections vault with a
capacity of approximately 2,800,000 bound volumes. The field trip will emphasize the materials
handling aspects of large collections of items, with special attention to efficiencies in handling,
storing, and accessioning items from such a collection.

IGS Mine Map Preservation Laboratory
Elke Pessl and Rebecca Meyer, Indiana Geological Survey

The Indiana Geological Survey (IGS) has been working for over 20 years to establish a reliable
and accurate underground coal mine map system. The Indiana Coal Mine Information System
(CMIS) had been built extensively upon photo images of mine maps; thus the accuracy was not
always at a level that would allow precise location determination of all underground voids. In
response to the 2002 Quecreek Mine disaster in Pennsylvania, the U.S. Mine Safety and Health
Administration (MSHA) realized that incomplete and faulty mine maps were to blame — due to
the lack of accessibility to the final mine map. To obviate future such events, MSHA and the
Office of Surface Mining (OSM) began supporting the development of accurate and readily
available underground mine maps for every state. The MSHA/OSM-funded initiative has
allowed the IGS research staff to investigate techniques to flatten and stabilize original mine
maps; and scan, digitize, orthorectify, georeference, and archive them. The integration of the
digital images and associated data into the IGS GIS, and how those data are served to the public
were developed by CMIS staff. The field trip will emphasize the techniques developed through
decades of investigations.
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Fieldtrips
(continued)

IGS Petroleum Database Management System
Charly Zuppann, Indiana Geological Survey

The Petroleum Database Management System (PDMS) is a Web application designed to
distribute petroleum-related information from the Indiana Geological Survey (IGS). The
database contains information on more than 70,000 petroleum-related wells drilled in Indiana.
The data include information on well locations, completion zones, logs, operators, lease names,
tests, hydrocarbon shows, samples, cores, geologic formations and tops, and much more. The
PDMS is built around three modules: 1) the Well Record Tables; 2) the Map Viewer, which
together with the Well Record Tables, provide two interfaces for viewing petroleum well
information; and 3) the Fields and Production summaries, which summarize oil, gas, and gas
storage fields, and historical oil production.

Well Record Tables. Well data are displayed in tables. Viewing and downloading well records is
only possible in the Well Record Tables. The well data are organized in outline form where each
well is identified by the IGS ID, a unique number that represents a unique location on the
ground. The IGS ID provides the link between the Well Record Tables and the Map Viewer. Each
well is subdivided in to a series of "events" that make up the well's history. Data for each well
event are contained in subtables that are linked to that event.

Map Viewer. The Map Viewer is an interface that displays interactive maps of petroleum well
data. This map viewer is connected to the Well Record Tables when detailed information is
needed.

Fields and Production. Summary information on oil, gas, and gas storage fields can be searched
for by field name. Field production histories for oil fields are shown in tables and graphs.
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Proceedings of the AASG/USGS Geoscience Data Preservation Techniques Workshop
Edited by John C. Steinmetz*, Richard T. Hill*, and Frances W. Pierce**

On July 14 and 15, 2009, the Geoscience Data Preservation Techniques Workshop was held on the
campus of Indiana University in Bloomington. The workshop was co-sponsored by the Association of
American State Geologists (AASG) and the U.S. Geological Survey (USGS), and it was hosted by the
Indiana Geological Survey. The workshop brought together for the first time 50 geoscience data
preservation specialists from state and federal geological surveys, and it provided a venue for the
participants to share best management practices of sample and data preservation, cataloging, and
accessibility. The format of the workshop included oral and poster presentations, demonstrations, and
a fieldtrip. The agenda was specifically arranged to provide ample time for discussion, focusing on
active participation and sharing of successful techniques, lessons learned, and false starts by all
registrants. The casual summer setting on the Indiana University campus also served as a backdrop for

building new relationships among the participants for future collaborations.

The idea for a workshop was first proposed at a joint committee meeting organized and led by Tamara
Dickinson, Program Coordinator for the National Geologic and Geophysical Data Preservation Program
(NGGDPP). She had brought together two of her advisory committees, the NGGDPP Grants and Catalog
Committees, at the Denver Federal Center in November 2008. An outgrowth of the collaborative
discussions was the notion of a data preservation techniques workshop. John Steinmetz, director of the
Indiana Geological Survey and a member of the Grants Committee, volunteered to host the workshop at

Indiana University during the summer of 2009.

* Indiana Geological Survey, Bloomington
** U.S. Geological Survey, Reston
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Fieldtrips

Ruth Lilly Auxiliary Library Facility
Vaughn W. Nuest, Ruth Lilly Auxiliary Library Facility, Indiana University

The Ruth Lilly Auxiliary Library Facility (ALF) is a high-density shelving facility designed to
alleviate space constraints in the Indiana University Libraries. It provides low-cost housing with
conservation-level environmental controls for library materials. Low-use materials, archives,
manuscripts, as well as rare and fragile materials are transferred to the ALF from many campus
library locations. The facility also includes a state-of-the-art preservation laboratory as well as
space and staff for accessioning and lending materials from the secure collections vault with a
capacity of approximately 2,800,000 bound volumes. The field trip will emphasize the materials
handling aspects of large collections of items, with special attention to efficiencies in handling,
storing, and accessioning items from such a collection.

IGS Mine Map Preservation Laboratory
Elke Pessl and Rebecca Meyer, Indiana Geological Survey

The Indiana Geological Survey (IGS) has been working for over 20 years to establish a reliable
and accurate underground coal mine map system. The Indiana Coal Mine Information System
(CMIS) had been built extensively upon photo images of mine maps; thus the accuracy was not
always at a level that would allow precise location determination of all underground voids. In
response to the 2002 Quecreek Mine disaster in Pennsylvania, the U.S. Mine Safety and Health
Administration (MSHA) realized that incomplete and faulty mine maps were to blame — due to
the lack of accessibility to the final mine map. To obviate future such events, MSHA and the
Office of Surface Mining (OSM) began supporting the development of accurate and readily
available underground mine maps for every state. The MSHA/OSM-funded initiative has
allowed the IGS research staff to investigate techniques to flatten and stabilize original mine
maps; and scan, digitize, orthorectify, georeference, and archive them. The integration of the
digital images and associated data into the IGS GIS, and how those data are served to the public





were developed by CMIS staff. The field trip will emphasize the techniques developed through
decades of investigations.

IGS Petroleum Database Management System
Charly Zuppann, Indiana Geological Survey

The Petroleum Database Management System (PDMS) is a Web application designed to
distribute petroleum-related information from the Indiana Geological Survey (IGS). The
database contains information on more than 70,000 petroleum-related wells drilled in Indiana.
The data include information on well locations, completion zones, logs, operators, lease names,
tests, hydrocarbon shows, samples, cores, geologic formations and tops, and much more. The
PDMS is built around three modules: 1) the Well Record Tables; 2) the Map Viewer, which
together with the Well Record Tables, provide two interfaces for viewing petroleum well
information; and 3) the Fields and Production summaries, which summarize oil, gas, and gas
storage fields, and historical oil production.

Well Record Tables. Well data are displayed in tables. Viewing and downloading well records is
only possible in the Well Record Tables. The well data are organized in outline form where each
well is identified by the IGS ID, a unique number that represents a unique location on the
ground. The IGS ID provides the link between the Well Record Tables and the Map Viewer. Each
well is subdivided in to a series of "events" that make up the well's history. Data for each well
event are contained in subtables that are linked to that event.

Map Viewer. The Map Viewer is an interface that displays interactive maps of petroleum well
data. This map viewer is connected to the Well Record Tables when detailed information is
needed.

Fields and Production. Summary information on oil, gas, and gas storage fields can be searched
for by field name. Field production histories for oil fields are shown in tables and graphs.
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USGS Geology Discipline

»Mineral Resources Program

v'National Geochemical Archive
e Samples from 1940’s

* Large additions
O 1970 -80'’s
O 60,000 samples per year

* Currently 3,000,000 samples in archival storage

» Core Research Center

USGS

Ry





Core Research Center (CRC)

> Established in 1974
> Goal:

v Rescue valuable cores threatened with disposal or
destruction

v’ Make cores available to scientists and educators from
Government, industry, and academia

» Currently:
v/ 1,500 visitors yearly
v/ Located in Bldg. 810 at
Denver Federal Center

USGS

Ry





Core Research Center

What we have . ..

ZUSGS





Physical Collections

> Cores
v'Archived (Slabbed)
v'Unprocessed

»Well Cuttings
» Thin Sections
> Photos

» Analytical Data
> Fossils

2 USGS





Core Research Center

What we have

done to create
valuable national
resource. ..

2 USGS





Core Collection

Ry

» 1.7 million feet of core from 9,000 wells in 35 states
» Archived cores

» Uprocessed cores

» Most from Rocky Mountain Region

» Majority drilled for oil/gas exploration and donated by
private companies

» Collection includes some mining cores

» Small percentage drilled by USGS for special
scientific purposes

USGS





Archived Cores

> Slabbed

v Cut the core into two sets

\/Clean, flat surface reveals
details in the rock

v'Photographed

v'Reboxed into standard
size archive box to be
shelved
» Standard archive core
box holds 10-15 feet of
core

\

ZUSGS

Core Slabbing Diagram





Archived Cores

» 40,000 archive boxes containing
over 400,000 feet of core from
4 500 different wells

» Stored like books in a library
allows easy access for one box
or many

» Reduces storage space

> Allows for fast and easy retrieval
of specific core intervals.

» Ordered alphanumerically on the
shelves by library number

\
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Unprocessed Cores

> Same condition as

received

v" Full diameter cores

v’ Split cores

v’ Thick slab (butt) sets

v Thin slab

v’ Core chips

v Unreboxed archived slabs

> All sizes and shapes of
boxes

USGS

Ry





Unprocessed Cores

> Stored on pallets in CRC
warehouse.

»Each pallet affixed with one identifier card per
well. Includes library number, operator, name,
location, depth interval and number of boxes.

ZUSGS





Unprocessed cores

> Stored in the CRC warehouse based on their

classification

= Qil/gas exploration ® USGS Hold

" Qil shale ®  Special Collections
= Coal " Bureau of Mines

" Uranium/Thorium ® Butt sections

" Mining
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Well Cuttings

» Cuttings from over
54,000 holes from 27
states, representing
over 240 million feet
of drilling

» Cuttings stored in
paper envelopes
marked with depth

» Envelopes kept in
cardboard boxes

» Variety of sizes and
shapes of boxes

ZUSGS





Well Cuttings

> 135,000 boxes stored on 1,785 feet of
shelving 16 feet high

»Boxes placed on shelving in order of library
number






Well Cuttings

»Library number — two
letters followed by five
numbers

»Front of each box contains
library number, operator,
well name, location, depth
Interval, and box number

ZUSGS





Use of tools - forklifts

»To maximize the available storage space, the
CRC utilizes two unique types of forklifts:

Drexel Raymond

ZUSGS





Drexel Side-Loading Forklift

> Allows the CRC to
reduce width of aisles == 1" .
between sets of pallet = 'I'”;'gi
racking from 12 feet
required for standard
forklifts to only 7 feet. =

»Footprint of the pallet S
storage area reduced

by 60% or increased
by 40%.

ZUSGS





Electric Order Picker

» Allows the CRC to increase the
maximum height of shelving used
to store boxes of archived cores
and drill cuttings.

» Raymond order picker
enables the CRC staff to
have quick and
convenient access to
these collections.

USGS

Ry





Data Repository

ZUSGS

" Thin Sections
" Photos

" Analytical data
" Well Catalog





Thin Sections

> Over 18,000 thin sections

> Stored in metal or paper
holders in drawers

» Petrographic microscopes
available for viewing and
photographing thin sections

»Images available at CRC
website

»Thin sections may be
checked out for 30 days

2 USGS

Thin
section of

Entrada
sandstone
formation
taken from
core A950,
at a depth

of 5,941

feet






Photographs

»Over 6,000 core photos
avallable at the CRC
website

> Clean surfaces of cores are
photographed when pulled
for customers

> Photos are associated with
cores and available online

»Thin section photos or
scanned images

ZUSGS





Analytical Data

» Sampling of core or cuttings
IS permitted

» Analytical results must be
submitted to the CRC, digital
preferred

> Over 7,000 files
» Data is available to all
» Most analog data files

scanned
» Digital data
available online

USGS

Ry
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Public Well Catalog

» Searchable well catalog available at the
CRC website

» Catalog contains
well information
(operator, name,
location, depth
Interval, etc.)

along with analysis files, core photos,
and thin section

Images

USGS





Internal Database

» Card catalog, in addition to an internal access
digital database, for use by the CRC staff
only.

»Changes to the internal database are
reflected in the public
well catalog.

ZUSGS





CRC Warehouse Map

ZUSGS





In summary:

»What do you have?
»Why do you have it?
»What is your end goal?

ZUSGS





In summary (cont’d):

> Documentation
v'Labeling

®* Processed
* Unprocessed

v'Forms

> Uniformity
v'Boxes
v'Pallet sizes

ZUSGS





In summary (cont’d):

Ry

»Organization

v'Where stored

* In warehouse
* On pallet racking

v'How it is stored
* Like books
* Alphanumerically
v'What it is stored in
* Boxes

* File cabinets
* Library card catalogs

USGS





In summary (cont’d):

> Use of tools
v Drexel forklift
v'Raymond forklift

»What is available to user?
v'Thin sections
v'Photographs
v'Data

»Format of info available to user
»Analog
» Digital
»On-line

ZUSGS





»What do you have?
»Why do you have it?
»What is your end goal?

ZUSGS





Questions?

Archive Collection

Betty Adrian

303-202-4852

ZUSGS



mailto:badrian@usgs.gov�
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Geosclences Information
Network (GIN)

Lee Allison, Arizona Geological Survey
Linda Gundersen, U.S. Geological Survey

& USGS

science for a changing world





Interoperabillity: the electrical utility

= Simple interface— put plug in wall,
get electricity

Afghanistan 220 V 50 Hz
Andorra 230 V 50 Hz
Anguilla 110 V 60 Hz
Antigua 230 V* 60 Hz

Cayman Islands 120 V 60 Hz
Cyprus 240V 50 Hz
Czech Republic 230 V 50 Hz





ORGANIZATION: Unigue missions of geological

surveys - collect, archive, disseminate data

Geoscience Information Network (GIN)

o
— USGS Web-based

science for a changing world

Interoperable
Distributed

2,000 — 3,000 databases
1000’s of collections

80,000+ geologic maps





Most of the
technology

. exists

Challenges are
cultural and
organizational





Challenges to building community

Who sets the standards?
Who controls the system?
Who makes the decisions?





We agree on a data network that:

e|s distributed (vs centralized)

e|s Interoperable

eUSes open source standards and
common protocols (OGC,

GeoSciML)

erespects and acknowledges data
ownership

efosters communities of practice to
grow

ofacilitates development of new web
services and clients

= USGS

science for a changing world






The network iIs voluntary, not imposed from above

1





MODULAR APPROACH

National Geologic &
Geophysical Data
Preservation Program
-$1M per year
-National inventory

-Metadata catalogue

-National Digital Catalogue

a USGS





System overview

ArcGIlS






Will 3,000 interoperable data bases
become an 800-Ib gorilla?





PARTNERS & COLLABORATORS:

"% ) MetaCarta.

Advanced Data Management
in Solid Earth Geochemistiy
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GIN DEMO PROGRAM

NSF INTEROP GIN

m 3 year development of standards,
services

o Demos in —6 SGSs; —$80K
subcontracts





“Circuit Riders”

» Part trainer, part management
consultant, part computer expert

s Write GeoSciIML “wrappers”

m Guide server configurations

= Training, short courses

s $80K for demos across AASG

= USGS

science for a changing world






ADOPTION & DEPLOYMENT

s US Dept. of Energy (May, 2009)

e National Geothermal Data System
(NGDS)

e Based on GIN
e usd$5M, 5 years

e Adopted by US Geothermal
Technologies Program





NATIONAL DEPLOYMENT

s US DOE “Geothermal Data Development,
Collection, and Maintenance”

= $20M, 1-5 awards
s AASG proposal in preparation

a USGS





MS SciScope — geospatial data discovery






"TIPPING POINT

= Energy Industry Metadata Standards
Working Group

e End-to-end discovery, access, and
exchange of upstream petroleum data

e energistics






©enerqistics

97 members

American Geological Institute (AGI)
Baker Hughes

BP

British Geological Survey (BGS)
Chevron

ConocoPhillips

Department of Interior (U.S. DOI-BLM-MMS)
Directorate General of Hydrocarbons (India) (DGH)
ExxonMobil

Ground Water Protection Council
Halliburton

IBM Corporation

IFP - Institut Francais du Petrole
Norwegian Petroleum Directorate (NPD)
Open Geospatial Consortium (OGC)
Pioneer Natural Resources
SAIC-Science Applications Intl. Corp.
Saudi Aramco

Schlumberger

Shell

Smith International

StatoilHydro ASA

TOTAL

Woodside Energy Inc.





Geosclences Information
Network — (GIN)

& USGS

science for a changing world










Geologic map service scenario

Catalog:
NGMDB?
OneGeology?
NDC?
GEON?
NGDS?

Registration

Survey map

servers

OGC CSW

OGC WMS

ZUSGS






Defining GIN

collections of service
definitions, interchange
formats, and vocabularies

Independent of hardware,
operating system, or lower-
level network protocols

new technology will only
require implementation of
network elements in a new
environment

architecture allows for the
use of multiple conventions

for different user groups = USGS

science for a changing world






1000’s of National and Regional Databases

= topographic,
orthoimagery,
hydrography
= mMineral resources
» Water Tower of B2
s geochemistry
s geophysics (aeromag,
gravity, aerorad)
s earthquake catalogs
= Dbiological surveys

= vegetation/speciation
maps
2 USGS

science for a changing world

bel
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Arc Explorer AZ geologic map
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Virtual Earth 3D





GIN is partnering with the global Earth
science community

~ AASG & USGS
National Geoinformatics System
OneGeology-Europe — 21 nations
Marine Metadata Interoperability Initiative
US DOE National Geothermal Data System (NGDS)
“ US DOE Geothermal Technologies Program '
Energy Industry Metadata Standards Working Group - Energistics
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s http — hypertext
transfer protocol (&
ftp, etc)

= html — hypertext
mark-up language

m Uurl — universal
resource locator

s browser — built by
others

= USGS

scienca for a changing world

GIN

Open source
standards — Open
Geospatial Consortium

data interchange tool
— GeoScIML

distributed data
catalogues (National
Geologic Map DB;
National Data
Catalogue, etc)

Web services &
applications — built by

others
AASG -






Geologic map services

Arizona’s statewide geologic map
= Viewed using a web browser

s vViewed and gueried using either Google Earth, MS
Virtual Earth, or ESRI's ArcGIS Explorer

s data published as KML, ArcGIS, WMS and WFS web
services for use in other client appllcatlons

s Google Earth access via KML service

s ArcGIS users connect to ArcGIS service or Open
Geospatial Consortium (OGC) Web Map Service
(WMS) or Web Feature Service (WES)

= WMS and WEFS services accessed by any client that
Implements the OGC interfaces for these services
(e.g. Quantum GIS, Manifold...)

= Many WEFES clients can save data as shapefile or other
Gl1S-compatible formats




http://www.opengeospatial.org/�

http://en.wikipedia.org/wiki/Web_Map_Service�

http://en.wikipedia.org/wiki/Web_Feature_Service�



TECHNOLOGY : GeoScIML developed with
NCGMP-NGMDB support






GIN — a history

x 2000 — present: NGMDB supports US
participation in IUGS-CGI GeoSciML development

x 2007:
e USGS-AASG Workshop (NSF $)
o GIN Steering Committee approved by AASG, USGS
= National Geoinformatics System will adopt GIN
e NSF INTEROP proposal submitted

x 2008:
e 3-yr NSF funding
e USGS building National Digital Catalog
e Marine Metadata Interoperability (MMI) partnership
e OneGeology-Europe collaboration

ZUSGS

science for 8 changing





GIN — a history

s 2009:

e DOE National Geothermal Data System
(NGDS) — GIN powered ($5M)

e DOE Geothermal Technologies Program
— GIN powered

In progress —
DOE Geothermal Data Collection,
Assessment, & Maintenance ($20M)

Energy Industry Metadata Standards
Working Group (with Energistics) —
GIN powered?





New project: archive historical aerial
photography into the Earth
component of WorldWide Telescope





MODULAR APPROACH

USGS

National Geologic &
Geophysical Data
Preservation Program

-$1M per year
-National inventory
-Metadata catalogue

-National Digital Catalogue

a USGS





System overview






GIN milestones

TECHNOLOGY : GeoSciIML developed with
NCGMP-NGMDB support

ORGANIZATION: AASG-USGS
agreement to build GIN

LINKING ACADEMIA: National
Geoinformatics System will be compatible

GEOLOGICAL SURVEYS GLOBALLY:
OneGeology will be compatible

INDUSTRY ADOPTION: ESRI ArcGIS
Geology Data Model compatibility;
Schlumberger-Metacarta; PetroWeb;
Microsoft

DEVELOPMENT & DEMOS: NSF funding;
demos In SGS’s






GIN milestones

INTEGRATE SERVICES: Marine
community vocabulary services

GLOBAL RESOURCES: OneGeology-
Europe joint development

NATIONAL DEPLOYMENT: DOE adopts
GIN for NGDS

AASG FULL DEPLOYMENT: DOE adopts
GIN for GTP: $20M

GLOBAL SYSTEM: Petroleum industry
adopts GIN






Brainstorming results: get workable
services out to users

Start simple; not perfect
Usable

W — Web catalog service
Proof of concept 3 J

WMS — Web map service
WES — Web feature service

What services next?
GeoSciNet
Borehole lithology
EarthChem
Mineral occurrences
NatCarb
Others Setting user community priorities

a2 USGS
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Digital and Physical Preservation and Storage of Well Cutting Samples of the New York State Geological Survey

Joseph Bamberger, Reservoir Characterization Group, New York State Geological Survey/New York State Museum, Cultural Education Center Albany, New York 12230

ABSTRACT

The New York State Geological Survey’s Reservoir Characterization
Group Is preserving and repackaging its collection of well cutting samples
(about 380,000 samples from 1,934 wells) using commercially available
storage kits and sample folders. The samples are now in traditional
brown paper 5x3 inch paper envelopes, with about 50 envelopes stored
tightly packed in 18x3x5 inch cardboard boxes. The boxes and envelopes
containing well cuttings are more than 80 years old and are deteriorating
and will not be able to effectively store and preserve the samples into the
next century. Further, storage boxes take up space on shelving units,
limiting storeroom capacity. Transferring the samples to transparent,
archival-quality vials ensures preservation of the material and allows
direct viewing of as many as 50 samples at one time in their storage trays.
Otherwise, the user has to open multiple paper envelopes and extract the
contents of each for examination. In addition, present “box and
envelope” storage Is cumbersome for digital photography. Since
photographs of the well cuttings are intended for publication on the
Empire State Oil and Gas Information System and the New York State
Geological Survey’s web site, ease of photographic access is significant.
Once the samples are housed in transparent vials, many samples can be
viewed In the same image. Finally, it is both expensive and cumbersome
to transport samples of well cuttings to professional meetings for viewing
by other professionals. Digital images available via internet will reduce
the need for transport of the physical samples.

THE PROBLEM

Storage boxes and envelopes have been the traditional way to store well cuttings (Fig.
1) in the gas and oil industry for years. Samples from almost 2000 wells were stored
In this fashion, making a total of about 380,000 paper envelopes containing drill
cuttings.

Figure 1 Typical box with label (notice on this box only the top box is
labeled.)

NYS

M

NEW YORK State
Museum

However, the boxes and envelopes are showing signs of deteriorating and will not effectively store
the well cuttings into the next century. (Figures 2-4) Glue on both the sample envelopes and the box
labels has failed. Decades-old acidic paper and cardboard is crumbling. In some cases, samples are
stored In non standard boxes. Unfortunately, some of the worst deterioration is in the newest sample
envelopes. The individual sample envelopes are leaking (Fig. 3) when handled and also leak while
stored (Fig. 4). This sample material cannot be recovered and is permanently lost from the
collection.

Figure 2 Examples of boxes breaking apart, labels pealing off, without covers, and
covers that do not fit. Note the Heinz Junior Foods box

Figure 4 Typical example of the amount of cuttings lost due to broken and
leaking envelopes.

In addition, traditional boxes take up space on shelving units, limiting
storeroom capacity (Fig. 5). Furthermore, multiple paper envelopes are
cumbersome for direct examination and digital photography (Fig. 6).
Each envelope must be individually handled, opened and the contents ex-
tracted for examination.

It Is both expensive and cumbersome to transport samples of well cuttings to
professional meetings for viewing by other professionals. A single well can

have up to 30 boxes of envelopes. A more secure and compact method was

needed.
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Finally, “box and envelope” storage is cumbersome for digital photography.
Since photographs of the well cuttings are intended for publication on the
Empire State Oil and Gas Information system (esogis.nysm.nysed.gov), ease
of photographic access is desirable and significant for efficiency.

lw'm.!

——
-
S=
-
.
—
-
-
-
-——
—
—
-
-

-

Q[T

wn S| gy

I v

¥ T

)

Irpehnt
LT
e

YT yrrrrimme aansnnnnn

Figure 8 Example of shelving with just vial trays.
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Figure 5 Showing Reservoir and Characterization Group’s deep
well cuttings room.

CONCLUSION
Vial Trays are better suited than traditional boxes and envelopes in terms of

-Preservation

-Less likely to break and deterioriorate

Figure 6 Typical box with envelopes. ; ; ; :
) /P P -Direct viewing by professionals

THE SOLUTION

The New York State Geological Survey’s Reservoir Characterization
Group is preserving and repackaging its collection of well cutting
samples to transparent archival-quality vials ensuring preservation of
the material. It allows direct viewing and digital photography of as
many as 50 samples at one time in the storage trays (Fig. 7).
Additionally, using vial trays saves storage space (Fig. 8), For
example one shelf that holds 18 boxes holds only 4,770 ft of well
cuttings whereas the same shelf can hold 27 vial trays and hold
12,900 ft of well cuttings. -Transport

-Easier to move and view more at one time
-Digital photography of individual samples

-Easier to photograph more at one time
-Storage

-Allowing more space for increased amount of storage

-Less expensive to view on the web site rather than to

2 lelelelalelelalale transport bulky heavy traditional boxes
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Best Practices in Policy and Management
for Geological Sample Preservation and
Metadata Standards

Brian Buczkowski

U.S. Geological Survey
Coastal and Marine Geology Program
National Data Preservation Program

2009 Data Preservation Techniques Workshop

U.S. Department of the Interior
U.S. Geological Survey





Mission Statement

“...establish minimum standards and best practices for the preservation and
archiving of the various geologic data and collections, including consistent
inventory standards where appropriate. Establish guidelines for the proper

preservation of physical samples, as well as original data and derived
information stored on various paper and digital media. Coordinate efforts
with other organizations that are dedicated to the exchange of information in
the geosciences.”

FY 2007 Implementation Plan Goals
NGGDPP Implementation Plan, 2006





Mission Statement

The goal of this report
" Emphasize data quality and availability
" Define common practices and standards

" Highlight data preservation practices that have
been proven to be the best in their field
" Federal Component
" State Component
" Academia and Industry





Vision Statement

Best Practices White Paper

" Resource for individuals, institutions and
repositories
" Provide case studies in effective management
" |dentify key issues and standards that need to be addressed
by repositories
" Provide direction and sources for repositories to look to for
Improving their facilities
" Suppliers
" Vendors
" Reports and publications





Vision Statement

Future Directions

" White Paper as a living document
® Additions and suggestions incorporated and practices
Improved as time goes by
" Be accessible and interactive to participating
parties for review, revision and addition

" Forum for community discussion and sharing of resources
and ideas





Content of the White Paper

Topics Addressed

" Collections and Holdings
" Physical Samples
" Paper & Analog Records
" Digital Records

" Formatting, Processing & Issues
" Updating formats
" Cataloging and Metadata
® Safety, Risk Management and Continuing Operations
" Communication, Education and Outreach
® Facility Design, Infrastructure and Staffing





Standards

What are Standards?

“something used as a measure, norm or model in comparative evaluations; a
required or agreed level of quality or attainment.”

National Standards and Best Practices for U.S. Museums, 2008

" Reflect broadly accepted views
" Reflect areas where things actually go wrong
" Change over time





Minimum Standards

" All repositories have two main goals:
" Preserve the integrity and longevity of their collections
" Provide access to their collections

" How these are accomplished are based on the
nature of collections and the capabilities of
repositories

" Means, Motive and Opportunity...





Best Practices

" What are “Best Practices?”
= Carries an implication of the final answer?
" The Best way of doing things?

" A means to seek improved and applied methods

" | ead to the development of newer, better strategies for data
and geoscience sample management

Courtesy of www.despair.com





Best Practices

® Think of them as Extra Credit

" Exemplary methods
" Models for optimal performance

" Provide point of departure

® Assist in management decisions

" Help assess what techniques are available and how they can
be applied to individual cases





Physical Samples

Earth Science Sample Collections

® Cores
® Rock, sediment, ice...

" Cuttings
" Rock samples
" Mineral specimens

® Fossils
® Micro, macro, slides...

" Sediment and soll
" Groundwater samples

Courtesy of Dann Blackwood, USGS





Physical Samples

As principle:
" Different types of samples require different

storage environments, and methods of pre-
storage preparation and curation

" All samples are subject to having their
fundamental scientific and commercial values
Increased as knowledge and information about
them increase

= All are equally subject to lessening of value
through physical degradation and loss of
Information and documentation





Physical Samples

Concerns addressed in this chapter:

" Environmental control
® Collection needs

" Preparing samples for accession

" Metadata and cataloging

" Minimum criteria for indexing

® Consistent inventory standards
" Access to the collections

" oan and sampling
" Security





Physical Samples

" | ike analog records, physical sample archives
require environmental controls that exclude the
ambient environment, and maintain optimal
conditions to preserve the longevity of their

holdings.

Texas Bureau of Economic Geology Houston Research Center





Preservation Standards

7

Environmental Control
" Maintain control of storage conditions

" Assess the future use of the samples and act
accordingly
" Nature of research
® Duration of storage
" What practices are available to suit your needs?

Courtesy of Maine Geological Survey





Best Practice

Ice Cores - NICL

" The main sample storage area maintains a
temperature of -35 °C to promote the longevity of
the core

" Prevent melting and mitigate sublimation
" The cold laboratory area, including a Class 100

clean room, IS maintained at -22 °C
® Paleoclimate research

" The facility is provided with four levels of backups
and safety systems in order to insure a well-
controlled environment for the cores





Best Practice

Marine Sediments - USGS Woods Hole

" The refrigerated room maintains a temperature of
+4 °C, and the freezer runs at —20 °C
® Geochemical and geophysical properties research
" Minimize organic growth
" Dried samples that do not require special
environmental storage conditions are kept in long-
term storage at the Marine Operations Facility

warehouse





Best Practice

Hard Rock Samples

" Need to be protected from damage due to

exposure to natural hazards (i.e., extreme weather, etc.)
" The assurance of reasonably protected indoor storage is
widely recognized as crucial for any sample archive

" |deally Iin characteristic low-humidity, climate-
controlled warehouses such as the USGS Denver
Core Research Center or the Bureau of Economic
Geology Houston Research Center





Preservation Standards

Accession Standards

" Preparation for projected use and duration of
study

" | abel samples clearly
= Keep records of collection holdings

" Have appropriate containers
" What suits your needs?

® Other methods of preservation available?
" Photography
® Scanning

7






Best Practice

Sample Preparation

" Cuttings and Splits - Florida Geological Survey

" Drill core cuttings, typically kept in 50 gram aliquots, are either
washed or unwashed, depending on whether drilling mud may
be safely removed from the rock type (clay cuttings are
generally not washed)

" Washed and unwashed splits of cuttings may both be
retained for archiving

® |ce Cores - NICL

" |ce cores require atmospheric isolation in vapor barrier
sleeves inside reduced circulation reflective capped
cardboard tubes





Best Practice

Sample Archiving

® Sample Accession - Kentucky Geological Survey
® Cores are immediately identified

" Metadata recorded
" depth intervals
" sequence numbers of boxes
" total span depth
® condition of core

® Containers (boxes) are repaired or replaced as needed: wood
crates replaced with cardboard

® “Call numbers” are assigned, labels printed, and box numbers
(separate from other sample identification numbers) assigned,
all before cores are placed on pallets and racked.





Preservation Standards

Cataloging and Metadata

" Common fields
" | eads to interoperability
" As much information to be clear and specific

" Standards of information quality
® Defined metadata standards

7





Preservation Standards

7

Cataloging and Metadata
Defining Metadata

Metadata are information about data and/or geospatial services, such as
content, source, vintage, spatial scale, accuracy, projection,
responsible party, contact phone [information], method of collection,
and other descriptions... Reliable metadata, structured in a
standardized manner, are essential to ensuring that geospatial data
are used appropriately and that any resulting analysis is credible.

Office of Management and Budget, 2002





Best Practice

The National Digital Catalog

" The U.S. Geological Survey NGGDPP has undertaken the
opportunity of creating a National Digital Catalog

" This Catalog will act as a common-format clearinghouse for
data from Federal sources, State Surveys and other
contributing sources

" This Catalog also serve as a comprehensive service for data
discovery by either linking data sources to acommon
Interface, or by holding data for service to the Catalog for
repositories without the capability to directly link to or be
harvested by the NDC





Best Practice

Indexing Samples — National Museum of
Natural History
" Current information management system:

® EMu - Electronic Museum system
" |nternet interface
® Can handle large catalog





7

Preservation Standards

Access to Collections

" Repositories are obliged to establish policy that
balances
® Safety and preservation of collections
" Availability and usability

" Make provisions for
® Requesting
" [ oaning
" Destructive analysis
" Altered samples





Best Practice

Access and Availability - NICL

" Sample requests made to a Sample Allocation
Committee
® Based on scientific merit of the proposal
" Availability of the requested segment

= Sample availability

® Core Location maps & inventory Master List
http://nicl.usgs.gov/inventory.nicl

" Cut diagrams






Best Practice

Procedural Documentation — USGS Woods Hole

" Archival Policy Handbook
" USGS Open-File Report 2006-1187
" Transparency in policy and procedure

® Online Database

® Search holdings

" IMS, text and Google Earth
Interface





Resources

Procedural Techniques

" The National Ice Core Laboratory
http://nicl.usgs.gov/

" Website details collection, accession and archival procedures
® Contacts for tours and examining the cores

B USGS Woods Hole

http://woodshole.er.usgs.gov/operations/ia/samples.php
" Ocean Floor Samples portal
" Describes archival procedures and accessing the collection

" Kentucky Geological Survey
http://www.uky.edu/KGS/core_library/

" Well Sample and Core Library portal





Resources

Indexing and Cataloging
" Smithsonian NMNH & EMu

http://collections.nmnh.si.edu/

® Collections Index for National Museum of Natural History
http://www.kesoftware.com/content/view/19/337/lang,en/

" Software and download information

" National Digital Catalog

http://datapreservation.usgs.gov/catalog.shtml
" Project Information
" Metadata templates, FAQs and samples





Continuing the Process

Standards are Community Based

B 2009 GSA Technical Session Nel158

= Deadline for Abstract submission August 11





		Best Practices in Policy and Management for Geological Sample Preservation and Metadata Standards

		Mission Statement

		Mission Statement

		Vision Statement

		Vision Statement

		Content of the White Paper

		Standards

		Minimum Standards

		Best Practices

		Best Practices

		Physical Samples

		Physical Samples

		Physical Samples

		Physical Samples

		Preservation Standards

		Best Practice

		Best Practice

		Best Practice

		Preservation Standards

		Best Practice

		Best Practice

		Preservation Standards

		Preservation Standards

		Best Practice

		Best Practice

		Preservation Standards

		Best Practice

		Best Practice

		Resources

		Resources

		Continuing the Process




NGGDPP XML ETL

ALPHABET SO UP
BLOOMINGTON, JULY 2009






Overview

AZGS metadata efforts
The NG GDPP XML metadata format
W hy use XML format?

XML Extract-Transform-Load (ETL) process
Export metadata records

Transformmetadata records
Choosing the right tool
Creating the transformation rules
Executing the transformation rules

Load NG G DPP metadata records

Wolfgang Grunberg, Arizona Geological Survey  July 2009






What we do at AZGS

We set up our own standards compliant Metadata Catalog Service
Our source metadata is stored in Access, ArcSDE, Excel, etc. repositories.

We want to serve metadata to the publicinthe ISO 19115/19139
metadata standard through the O penGIS OGC compliant
CSW Qe | protocol for metadata catalog services.

Serve metadata through deegree deegree Java Framework with
PostgreSQL or Oracle ORACL.E RDBMS backend.

CSW dients in development:
ArcGIS Desktop
G eonetwork product

CatalogConnector application
GEON Portal

Wolfgang Grunberg, Arizona Geological Survey  July 2009
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http://en.wikipedia.org/wiki/ISO_19115
http://www.opengeospatial.org/
http://www.opengeospatial.org/standards/cat
http://www.deegree.org/
http://www.postgresql.org/
http://www.oracle.com/
http://www.esri.com/software/arcgis/geoportal/download1.html
http://geonetwork-opensource.org/
http://sourceforge.net/projects/catalogconnecto/
http://www.geongrid.org/






Review NGGDPP Metadata Format

_ 4
- CSV - Comma Separated Values

Text file with comma, tab, pipe (| ), etc. separated
values.

- XML - Extensible Markup Language
Text files with values in custom mark-up elements (tags)

Wolfgang Grunberg, Arizona Geological Survey  July 2009






NGGDPP_sample metadata.csv

collectionlD,title,alternateTitle,abstract,dataType,
supplemental Information,coordinates,alternateGeometry,
onlineResource,browseGraphic,date,datasetReferenceData,
verticalExtent

123456789,Primary Title,Alternate Title,A description.,
Rock CoreSupplemental information,,b''-108,47",

"T2S, R3W Section 14, Northwest Quarter",
http://my.collection.gov,
http://my.collection.gov/item/graphic.png,
1939-1945,2008-12-31,"m,35.4,0"

Wolfgang Grunberg, Arizona Geological Survey  July 2009






NGGDPP_sample metadata.xml

<?xml version="1.0" encoding="UTF-8"?>
<samples xmlns:xsi=*http://www.w3.0rg/2001/XMLSchema-instance”
Xxsi :noNamespaceSchemalLocation=""NGGDPPSampleMetadata-1.1 public.xsd">
<sample>
<collectionlD>123456789</collectionlD>
<title>Primary Title</title>
<alternateTitle>
<title>Alternate Titlel</title>
<title>Alternate Titlez2</title>
</alternateTitle>
<abstract> A description. </abstract>
<dataType>Rock Core</dataType>
<supplemental Information>
<info>Supplemental information</info>
</supplemental Information>
<coordinates>-108,47</coordinates>
<alternateGeometry>T2S, R3W Section 14, Northwest Quarter</alternateGeometry>
<onlineResource>
<resourceURL>http://my.collection.gov</resourceURL>
<resourceURL>http://my.collection.gov/item/detail?i1d=####</resourceURL>
</onlineResource>
<browseGraphic>
<resourceURL>http://my.collection.gov/item/graphic.png</resourceURL>
<resourceURL>Ttp://my.collection.gov/item/graphic.gif</resourceURL>
</browseGraphic>
<dates>
<date>1939-1945</date>
<date>20081231</date>
</dates>
<datasetReferenceDate>2008-12-31</datasetReferenceDate>
<verticalExtent>m,35.4,0</verticalExtent>
</sample>
</samples>






W hy use XML instead of CSV?

The XML formatted NGGDPP metadata allows multiple
values for the same field in one record such as:
alternateTitle, dataType (?), date, resourcelURL,
onl 1neResource

We already use XML metadata (ISO 19115/19139) to
expose AZGS metadata through an interoperable CSW
web service — OpenGIS’ Catalogue Service.

NG G DPP’s XML file was easy to produce given our
source DB, processing pipeline, and expertise.

Wolfgang Grunberg, Arizona Geological Survey  July 2009






EIL Workflow Exanples

NGGDPP
pload
NGGDPP

NGGDPP
B# 0 ## ploac
Wolfgang Grunberg, Arizona Geological Survey  July 2009 ‘






Extract, Trandorm, Load (EIL)

Looked at various ETL software:

Open Source ETL:

Talend - powerful; limited XML tools; automatization is
not free

Apatar — optimized for eBusiness services (Salesforce, ~ <€gapatar
QuickBooks); proprietary automatization

Sriptella — promising; no graphical mapping

XML oriented ETL:
XMLSpy/MapForce — nice graphical mapping; supports
several automatization options, weak RDBMS connection

SylusSudio/ DataDirect — strong RDBMS connection, DsTxrus

generates Xquery too; very expensive automatization
license

oXygen - difficulties with validating OGC XML schemas &

Wolfgang Grunberg, Arizona Geological Survey  July 2009
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http://www.talend.com/index.php
http://www.apatar.com/
http://scriptella.javaforge.com/
http://www.altova.com/
http://www.stylusstudio.com/
http://www.oxygenxml.com/





ETL continued

Easiest and most options available to just transform
from XML to XML

Transformation scripting with XSLT, XQuery, SAX etc.
Many coding and parsing tools available for above
languages
Affordable and good visual mapping tools

Chose XMLSpy/ MapForce as a compromise solution

Visual ma pping tool generates license-free XSLT1,
XSLT2, Java, C#, and C++ transformation code

Built-in XML schema validation and generation tools

Wolfgang Grunberg, Arizona Geological Survey  July 2009
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http://en.wikipedia.org/wiki/XSLT
http://www.w3.org/TR/xslt
http://www.w3.org/TR/xslt20/
http://en.wikipedia.org/wiki/XQuery
http://www.saxproject.org/





Our EIL Process

- Extensible Markup Language
- formatted data

<template/>

« XML Schema Definition
- describes data rules & format

XSL

- Extensible Stylesheet Language
. data & format transformation rules

J

XST
Trandormation

Export to Upload
XML file XML file

<indata/>

XML

<outdata/>

XML

Wolfgang Grunberg, Arizona Geological Survey

July 2009






Export - XML

Onetime export and prototyping

Used MS Access 2007 to export DB tables to XML plus
Schema Definition (XSD) files

Virtual MS Access tables can be links to external tables in
other RDBMS such as MS SQL Server, PostgreSQL, etc.

G enerates pretty good XSD which is needed for XSLT
ma pping
Automated export
Still working oniit ...

Wolfgang Grunberg, Arizona Geological Survey  July 2009






Trandorm- XML to XML ma pping






Trandorm— XSLT script

Using XSLT1 transformation language because:
Easy to learn, debug, and validate with XMLSpy
Many XSLT1 processing software options

We use MSXSLEXE Microsoft
a shell for the Microsoft XML Core Services (MSXML)
MSXML 3.0 to 6.0 comes with W indows OS
very fast compared to the free AltovaXML parser

Disadvantages

XSLT1T and XSLT2 must load entire input XML tree into
menmory!

Only tested with 12,000 records so far

May want to switch to SAX — a stream parser.
Does not connect to DBs

Requires additional programming to automate ETL

Wolfgang Grunberg, Arizona Geological Survey  July 2009
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http://www.microsoft.com/downloads/details.aspx?FamilyID=2FB55371-C94E-4373-B0E9-DB4816552E41&displaylang=en
http://msdn.microsoft.com/en-us/library/ms760399(VS.85).aspx
http://www.altova.com/altovaxml.html






ElL- Load

NG G DPP
Upload NG G DPP formatted XML metadata file to

XML and CSV records are fed into the NG G DPP DB
Magic happens! (Thanks Sky and team)

Wolfgang Grunberg, Arizona Geological Survey  July 2009
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http://datapreservation.usgs.gov/
http://my.usgs.gov/csc/nggdpp/upload



http://my.usgs.gov/csc/nggdpp/upload�



EIL Automatization/ Synchronization

How to automate the synchronization of the in-house DB
with public catalog services?

Not yet anissue with NG G DPP

CSW Metadata Catalog

Currently use XSLT to generate a CSW metadata insert
transaction

We use Python @ puython script to execute XSLT and submit
metadata insert to CSW web service.

Next, we want to automate DB extraction, XSLT or SAX
transformation, and metadata catalog insert & update
through Python.

Wolfgang Grunberg, Arizona Geological Survey  July 2009
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http://www.python.org/





oy oo

Wolfgang Grunberg
Arizona Geological Survey
wgrunberg@ azgs.az.gov
http://lab.usgin.org
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For the purposes of this discussion…





First some overarching issues

Almost everybody is collecting / generating data

Significant amount of existing paper and other
physical collections

Many not digitally indexed or not digitally available

Staff have widely varying capabilities to manage
digital datasets

L imited resources and infrastructure
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…start with a few overarching issues…






Components of the ISGS Approach to
Data Preservation

...with some issues
(in other words, It’s not perfect...yet.)

1. Collection relevance

2. Information Management reference
3. Data Management Committee

4. Information Resources Database

5. Library
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…some of the components of our approach – and I will also note some issues.






1. Collection relevance

“Universal” relevance

Relevant to much or all of the Survey or deserving
of centralized management

”Programmatic’ relevance

Relevant to specific Survey programs or
administrative sections

’Individual’ relevance

Relevant only to a specific individual or small group
of individuals






‘periodically reviewed

cross all collections
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In some cases the relevance and procedures have “evolved”





‘“Universal” relevance collections

Dedicated staff manage these collections

Example physical collections

General Records Unit (GRU)
« State repository for borehole and well records

» Holds paper copies of individual well data such as
permits, drillers logs, geophysical logs, completion
reports, historical records, etc.

» Records on over 500,000 boreholes
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GRU: Legislatively mandated

Photo 1967
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…until roughly this decade the Core Storage Facility has served well
{similar crisis before the Core Storage Facility was constructed}





‘“Universal” relevance collections

Physical collections

Miscellaneous collections

« Example: Type and Figured Paleo collections
— Some go back over 100 years predating modern survey
— Issue: Part-time retired staffer does bulk of curation
— Issue: Most not digitally indexed

* Issue: other collections less well curated

— Some past attempts incomplete

— Some collections in multiple locations under differing
management (example: thin sections)




Presenter

Presentation Notes

We’ve accumulated a lot of physical material over our 100+ years.





‘“Universal” relevance collections

Digital datasets
Centralized and well-maintained

Example: Wells and Borings Database

» Digital database contains over 500,000 boreholes/wells

— Much of the paper data housed in the GRU repository
has been entered

— All incoming (new) data is entered
— Issue: some historical paper data not entered

10
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Data not entered: for example - historical water well drillers logs for large parts of the state

Photo circa 1970 (?)





‘“Universal” relevance collections

- Additional Digital datasets

GIS Database and file repository

« Contains our most widely relevant GIS layers /orthoimagery
Geologic Map Data Model

 Assists In standardizing and archiving map products
Geospatial Data Clearinghouse

« Public gateway to much of our GIS data /orthoimagery

11






“B ’ relevance collections

data
digitally cataloged
g key indexes

12
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For example, paper data with lab sample numbers but no location information

Printouts of digital data from the 80’s, but digital data did not survive numerous changes of digital data formats





“Programmatic” relevance collections

Digital datasets

Sections and programs may devise their own
databases

« Example: ILES interpretive log database

— Provides customized functionality for Quaternary and
Hydrogeology sections

Issue: some collections need better organization
and/or discoverability

13




Presenter

Presentation Notes

ILES-designed to enhance making interpretations and picks on drillers’ logs.

Issue applies to both physical and digital collections.





“Individual” relevance collections

Physical Collections

Includes collections stored in individual offices and
other storage areas

Digital datasets

Includes data stored on staff computers or personal
network areas

Reviewed upon leaving survey
Issue: past collections have not been reviewed

14
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anagement procedures
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Another component of our approach…

An evolving work





nt Committee

ent issues and policy
ay apply to digital

] preservation
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Consists of representatives from all areas of the survey.





4. Information Resources Database

Contains information on our important
collections

For both discovery and preservation purposes
Each collection must have a curator
Issues:

Trying to get better coverage / staff buy-in
As curators change, details can be lost

17
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Issue: may be a reluctance to document unpublished data

A new curator must be assigned when the current one leaves the survey, however…






18
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Not so much a component as a repository, but specific procedures have captured certain items

A lot of procedures changed with budget cuts; in some cases with changes in technology







(6. Work with limited resources)

Staffing decreases
Some have learned to develop using database tools

Infrastructure issue/example:

Can we learn from past history?

During the last core space crisis:
 core was thrown away or reduced
« some of this core Is now sorely missed and irreplaceable

(RY)
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…not exactly a component, but plays a major role in shaping our approach

Just in the few years I’ve been here…

Relatively small IT staff for our size.

previous space crisis – before the current core storage facility was built
In some cases, every other foot was thrown away, substantially reducing the utility of the remaining core

Limited resources not a new issue: Core Storage Barn, 1948.






The role of the NGGDPP project

Provides some resources and particularly
Impetus to research and inventory collections

Requires us to develop a more formal data

preservation strategy
Formalize our Long Range Data Preservation Plan

20




Presenter

Presentation Notes

In a way the NGGDPP project is another component of our approach to data preservation.





Some current issues:

What constitutes a “collection” for NGGDPP?

How to organize “collections”
« Many partially overlapping “collections”
« Lump or split, and to what extent?
Prioritizing collections for metadata creation

We have very limited resources relative to the scope
of the full task

21
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Some similar collections are contained and managed in separate sections

Tending to lump as much as practicable

In general listing Universal relevance collections and select Programmatic relevance collections






ta with NGGDPP data

ed metadata system
)PP such as confidential data

data: easy to supply

22




Presenter

Presentation Notes

Goal: spatially index all of our collections and data.






Conclusions / Summary

ISGS established approach to data preservation
IS working reasonably well

(given our resource limitations)
A number of 1ssues remain to be resolved

NGGDPP Is helping us examine our data
preservation issues more closely

23
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…this conference should be a big help as well.

NRB 1950






Copyright Board of Trustees of the University of lllinois
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Utah’s Largest Collection of Well Cores and Cuttings for Petroleum TO PROMOTE SAFE, BENEFICIAL, AND WISE USE OF THE LAND

Industry and Academic Research, Workshops, and Short Courses

by Utah Core Research Center Resource Holdings
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tions in the state. The UCRC collection also contains representa-

tive samples from Utah’s coal mines, metallic mineral deposits,
industrial rocks and minerals, geothermal wells, sedimentand brine

Utah Core Research Center Usage
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® Shale-Gas Reservoirs of Utah: Survey of an Unexploited Potential
Energy Resource, Steven Schamel, GeoX Consulting Inc., Salt

The UCRC has upgraded and replaced scientific equipment to pro-

vide technical support for research activities using the geologic col- Lake City, Utah. Aquifer in the Tertiary Green River Formation
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A Tale of Two Citles:

Problems related to preserving

geological samples and data
generated by public work projects

PDonaldiG. Mikulic

lllinois Geological Survey, University of lllinois

&

Joanne Kluessendorf

Weis Earth Science Museum, University of Wisconsin-Fox
Valley





Sources of Subsurface Geologic
Samples & Information

energy resources - generally private

mineral resources - generally private
environmental studies - private & public

academic studies - generally public

public works/infrastructure projects - mostly public





Public Works/Infrastructure

Projects Information generated
e waste disposal e cores & samples

e pollution abatement e reports

e water resources e logs

e transportation networks
* Dbuilding construction





Importance & Benefits

frequently the only significant source of geologic data
for many states & metropolitan areas

“readily available” for basic geologic research,
Including mapping

potential cost savings for future scientific
Investigations & public works/infrastructure projects

already paid for, generally through public funding





Problems

need long-term storage for huge volumes of samples
(transport, space, curation, funding)

no dissemination or archiving of printed reports &
data

basically “internal” projects with little or no
Involvement by other pertinent agencies or
Individuals

little appreciation for value
lack of foresight about importance for future studies










Metropolitan Water
Reclamation District

of Greater Chicago
ARP

 planning began 1968

e construction began 1972
» $3.8 billion

* EPA funded 75%

e 109 miles of tunnels

» 350 ft deep max

* 9 to 33 ft. diameter

« 3 reservoirs (1 completed, 2 under
construction)
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TARP Cores 1968 - 1990*

e drilled: 200,000+ ft value: $8,080,000
* |ISGS permanent collection: 21,000 ft
e |ost or discarded: 21,000 ft

e temporary storage: 160,000 ft (many stored
outdoors; some damaged)

*Does not include several thousand feet drilled since 1990 for
planning Thornton & McCook reservoirs





MWRDGC Storage






1992 Shipment
of TARP Cores






Spacing Issues






DM/IK

base of Devonian:
102’

Romeo/Sugar Run
Markgraf

Romeo

Brandon Bridge
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Milwaukee Metropolitan
Sewerage District
Water Pollution
Abatement Program

 began 1977

«$2.2 billion

* EPA funded 40%

« 80 miles of tunnels
» 300 ft. deep max

e 17 to 35 ft. diameter






Contract Documents

Milwaukee Metropolitan
Sewerage District

Northwest Side
Relief Sewer

Contract C03003C01

Volume lll of IV Geotechnical Data Report

For information regarding this project call: Mr. Roger Maurer, Tel (414) 225-2075

22 MINSD
The Clean Water People September 2001

FOR BIDDING AND CONSTRUCTION

arasen






Spacing Issues






MMSD Cores 1975 - 1988*

e drilled;: 62,175 ft value: $2,784,800

o discarded: 95 grouting cores (~10,000-
15,000 ft)

o discarded: all soil samples
o temporary WGNHS storage: 42,240 ft

*does not include:
Northwest Side Relief Sewer (~5000 ft drilled in 2001)
North 27th Street ISS Extension (2,525 ft drilled in 2005)






Massachusetts
Water Resources
Authority

Boston MetroWest
Tunnel

* began 1995

e $728 million

e 17.6 miles of tunnels
« 200 to 500 ft. deep

e 16 ft. diameter






« 250 to 800 ft. deep
e 10 to 24 ft. diameter






Indianapolis
Deep Rock Tunnel

* 6 miles of tunnel
« 250 ft. deep
e 18 ft. diameter






Reasons for
Preserving Cores

provide the best visualization of subsurface
reflect actual rock mass conditions

provide unbiased, non-interpretive record
preserve features destroyed in weathered outcrops
can be revisited again & again, as needed

allow new discoveries as new data, new ideas & new
techniques develop

can be viewed over time by multiple geologists, having
varied experience & qualifications

supply data in densely populated areas
reduce duplication of expenditures





Improving
Core Acquisition

and
Preservation

» include costs for core preservation in publicly-funded projects

e encourage notification when core becomes available from
private sources

» establish protocol for core identification, condition & delivery
* integrate resources to facilitate core transfer and storage

e create policies for access and possible sampling of cores

« facilitate core use by academia and industry





Only You
Can Prevent
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National Geological and
Geophysical Data Preservation
Program — Why hold a Workshop?

Data Preservation Techniques Workshop
Bloomington, Indiana
July 14 & 15, 2009
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The National Geological and Geophysical Data Preservation Program was authorized in Section 351 of the Energy Policy Act of 2005.

Tammy is the Program Coordinator
Betty is the Assoc. Program Coordinator, she is also in charge of the Core Research Center in Denver
I am Frances Pierce, the Grants Program Manager 





Created by Section 351 Energy Policy Act of 2005

USGS to administer program
Establish a data archive system
Establish a National Digital Catalog [ :
Establish a Technical and Financial ',
Assistance Program for states '
and relevant DOI Bureaus
Authorized $30M/year for 5 years

&

USGS





FY 2007 Program Budget

$750K

FY 2008 Program Budget $1M
($984.4 after across-
board cut)
FY 2009 Program Budget $1M
Annual Authorization $30M

= USGS
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The Program was authorized in 2005

The Implementation Plan was written in 2006 and

The Program received funding for the first time in 2007;
	$750K
In 2008, funding was $1M, but there were across-the-board cuts which reduced the effective amount available to around $984K

In 2009, funding was $1M

The Act authorized $30M per year for 5 years.





Allocation of annual appropriation

2/3 to State geological surveys
Grants to States
Development of National Digital Catalog

Travel for state representatives to committee and review
panel meetings

1/3 to USGS

Program administration
Development of National Digital Catalog

Travel for federal representatives to committee and
review panel meetings

Remainder to support DOI data preservation

&

USGS
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As stipulated in the 2006 Implementation Plan…
Breakdown of funds distribution
Federal Component share – The Federal share of the cost of activities under the Federal component for any fiscal year will not exceed one-third (33 1/3 percent) of the Federally appropriated funds made available for any fiscal year. Activities will include the administration of the program, the operation of the National Digital Catalog, and the Federal share of awards for Federal projects. 
The State and Federal components will share development of the catalog. The catalog is still in development…
State component share – The State share of the cost of activities under the State component for any fiscal year will be the remainder of the Federally appropriated funds, dependent upon the States providing matching funds, and they will not be less than two-thirds (66 2/3 percent) made available for any fiscal year. 





Design and implementation
Metadata standards

Data discovery and use, increase visibility of
State & Federal resources 1

Search, transfer, and present metadata

Maintaining state brand on data; USGS
provide portal through National Digital

Catalog
Identify data in need of rescue and preservation

Priority setting

= USGS
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Presentation Notes

The Implementation Plan also recommended that two committees be formed;
The National Digital Catalog Committee, and
The Financial and Technical Assistance Committee
NDC Members:
Sky Bristol, Co-chair, USGS CR GIO
Steve Richard, Co-chair, Arizona
Rod Combellick, Alaska 
Beverly DeJarnett, Texas
Tammy Dickinson, USGS NGGDPP 
Ken Nelson, Kansas 
Jay Parrish, Pennsylvania 
Peter Schwietzer, USGS ER Minerals  
Matt Wilson, MMS
Donnie Shaw, BLM
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Guidelines for distribution of assistance

Help set priorities — collection-level
Inventories and metadata

Performance measures to evaluate
success and effectiveness of the program

Best practices and minimum standards for
data preservation

USGS
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Presentation Notes

The Grants Committee provided recommendations as you see here:
Guidelines for distribution of funds
Priorities for funding
Performance measures, and 
Best practices and Minimum standards for data preservation
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National Digital Catalog Collection Inventory

records as of FY 2008
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Presentation Notes

This map shows the distribution of collection-level inventories contributed by states as of the end of the FY 2007 Grant cycle.

Metadata creation was supported for the first time in FY 2008 and that Grant Cycle will come to a close in late summer and fall of this year. 
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Sky Bristol will be talking about the catalog tomorrow

USGS
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Presentation Notes

This is a screen capture of the National Digital Catalog web page. 
A beta version will be ready this summer and the Data Preservation Techniques Workshop that John will talk about in a few minutes, is designed to share methods and techniques of metadata creation and upload, and best practices for data preservation with State Representatives. 






FY 07 Financial assistance to
Inventory State collections

35 State geological surveys
8 USGS Geology Teams

FY 08 Financial assistance to
inventory State collections and create
metadata for items in those collections

28 states awarded funding
4 USGS Teams
Requests >$1M; awards $541K

y
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FY 09 Financial assistance to inventory State
collections and create metadata for items in those

collections

29 state geological surveys
Requests >$795K; Awards $550K

Develop data-preservation best
practices

AASG/USGS Data Preservation
Techniques Workshop

Brian Buczkowski, Woods Hole

2009 GSA Annual Meeting
In Portland

Transport and curate oil shale cores
from Anvil Points Mine

= USGS

y
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Continue support for inventories and metadata
Merge funding cycle with the Federal fiscal year

May include limited expanded opportunities for:

Digital Infrastructure:
Paper records to digital formats
Digital data to new formats on permanent media
Computer equipment

Special Needs Awards:

Time-dependent preservation of unique geologic data or
collections in imminent danger of loss

y

= USGS
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Maps, maps, maps
Everyone has maps in need of preservation

The question is:
Shall we list maps in two different catalogs, or
Shall we keep maps with maps?
What type of maps should have highest priority?

Dave Soller will talk about the National Geologic
Map Database tomorrow after lunch. We’'ll explore
this issue some more then

USGS
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5-year Plan
NGGDPP 5-year Plan will help guide:

Priorities for future years under various funding
scenarios

Will be reviewed by subcommittee of NCGMP FAC

= USGS





Single sentence in the 2009 Energy Bill

Passed out of the Senate Energy & Natural
Resources Committee

= USGS





10. Read NGGDPP Implementation plan, available on
the program web site

9. READ Program Announcement carefully, address
each point explicitly, don’t make reviewers work too
hard!

8. Be painfully clear why you've chosen to inventory
or create metadata for a given collection.

7. If thereis a possibility the data you are proposing to
Include is available from another source (e.g. state
oil and gas commission), make the case for why
your geological survey is the sole source

6. Explain specific role each staff member will play on
proposed project

= USGS
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5. Document prior work, the panel cannot rely on
previous years’ proposals

4, Have a Long-Range Data-Preservation Plan in place
and show how the work you propose relates to it

3. Participate in NGGDPP committees and proposal
review panels

2. Call with questions, e-mail with questions, send
passenger pigeon with questions; JUST ASK, we're
here to help

1. Start submitting your proposal to Grants.gov ONE
WEEK in advance of due date!

y

= USGS

)





Read It, Just Read It




http://datapreservation.usgs.gov/�
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Qualitative study of data preservation practices at

by Sarah Ramdeen, School of Information & Library Science,

State G eo I Og i Cal S u rveyS University of North ('Zarolina at Chapel Hill

Abstract

In 2007 the USGS started the National Geological and Geophysical Data
Preservation Program (NGGDPP). In the second phase of this program they
awarded grants to state geological surveys to develop long range plans for data
preservation and create metadata for their holdings to be uploaded in to the
newly created national catalog for geological data sets. The USGS identified a
need for the preservation of geological data and encouraged states to develop
plans to sustain their data into the future. However the people tasked with
creating these plans are not trained archivists. It is common for the role of
archivist or curator of a to fall upon a p

geologist who has not been trained in the methods of access and preservation.

This research will address the questions of how these non archivists developed
long range plans, what they did and why they chose these methods. | want to
look at how they faced these issues, if they are aware of the existing archival
knowledge and how they approached this task on their own. | will also look at
their perception of success and perceptions of importance within their
organizations - how they determined what materials to preserve and how they
measure the success of their efforts. | am also interested in what motivates them
to save the data they collect and how they share it outside of their organization.

Demographics

[ttt b
Participants: i T
> interviews were conducted with participants selected from the 29 State
Gaglogleal Surveys taking part in the USGS funded NGGDPP program. It
bogan as stratified sampling and further participants were gathered through

the snowball sampling,
% The State Surveys interviewed range in size from 1660 staff
imemibers. This represents the botiom 4 quintiles foF those states tiking
part in the NGGDPP. (The 5* qtnnma are currently not nted by this
m)

Sof the s qunu by the

Geoloqlcil Society of America (The

by this study af this time.)

>4 of the & participating States are attached o ﬂ-n.-mlmwﬂom. the

remaining are part of fhgip Sizte’s govermment sysiem. |
i .J; . 4 i =

SrateGeological Surveys

Typical collections at a
Survey

=Rock core and cuttings

=0il and Gas logs

=Sample strip logs

*Crude Oil samples.

=Graphic records

=*Geophysical logs

=Hand samples of rocks

=Survey field maps and notes

=Environmental impact statements for nuclear sites,
dams, locks

*Reprint collections — both paper and physical
records

=Geochemical data from limestones, coal beds,
glacial tills, sands and gravels

=Side wall cores and core plugs

=Samples and results from sand and gravel
investigations

=Photographs

=Records for cores and soft sediments

=Other paper records

Quotes from Participants

. We’re not doing “Research for research — if you can’t
Slg nificance of the turn it in to a product for customers, if it’s not
utilized for mining, earthquake planning,

need public outreach and access to justify doing
science otherwise it’s just for the file cabinet.”

_ What does preservatlon
COIIeCtlonS environmental planning, why do the work? ... You mean for you') -

“Basically two steps for
“Many people come here and do not understand why preseryation, preserve it Eo : e
. - My position is considered h
we have a warehouse of rocks. But when you explain “We've been and make it available to nec}ésga_ry He (the Siate ighty
. . | e
zlgvant 1;suets ’ clgna:e BN rriccs they gota legislatively mandated e * Geologist) regards this as a very
er understanding ' by the state to conduct 1mportant part of the mission of this

Example of preserving for this kind of data survey.”
unintended nature — “CO2 gathering and data ) ; ' |
sequestration, climate change. 30 preservation.” Most important task — “To enstire a balance between responding to
years ago we never would hav% immediate issues and ensuring that systematic information is
dreamt of it.” available for unanticipated requirements in the future.”

“When we started,
preservation was not at
the front of our mind;
staff time and access
was the priority.”

Important issues wﬁlg
preservatlon A

collections

“When people retire and
walk out the door they
take a lot of information
with them, not in the form
of data just in the form of
| ‘oh yeah there were these
had an idea what we two guys...” They may be
up here: So the first step the only person who
is to get a really detailed 45 knows where that book or
inventory of as many report is and why it was
collections as we can.” mformutlon from a done.”

have something to do with thaf one locatlon e

Problems faced with “Budgets are a constant

battle, a lot of it is simply
people do not realize how
valuable the survey is and
its products.”

“For the longest time I was the IT staff.”

“We are currently at about 92% full which most
states are in the same boats. 2/3 of the state
repositories and maybe even federal repositories
are 90% full or more.”

Archival model for Digital Preservation | | Resources used for making'
The tools created by Curators and Archivists may be of use to — ; ] deC|S|0nS On preservatlon:

the State Geological Surveys while developing their long range
plans.

In the OAIS model for digital preservation;.an Archival
Information Packages (AIP) is createtifor preservation and a
Dissemination Information.Package (DIP) is.created. for

and experiences

consumer access. The creation of these two different versions e sFellow staff members The next step for this project will be to caninue to collect data through more
of a digital ftem is important in order to protect theinformation Dipem hechovd b rmstan Yo tom bades . interviews. | would like to use the knowledge gained here to develop tools and tutorials
theyeontain. =sCounterparts at other Geological Surveys to help introdice afchival methods that may be of use ta this community. After
i ; liminary results in talking to the participants they seem aware of the issues and in

The same process may.be applied to physical samples. e y LT 9 e ). &
Percentages of cores or cuttings maybe retained as an archival pat .CO urse wo rk—p al €o nto l o g y/m useum rel ated f"ﬂﬂff.ncgaff.ﬁ';ek:'fw‘ff;;;eﬂE;':.Q;ﬁy”éisr:p'f::Izenzf'asi? e

rd while the restis-available for the consumer to sample, i i i h
stucy, Wi evan et P =Websites.~ Smithsonian,.NARA .and-ethers For more information please contact Sarah Ramdeen al ramdegn@emailunc.edu.

"none

.Th el rown (1] on th e J o) b 22 k now l ed g e data associated with a geographiclocation to a visual interface for retrieval based on a

Discussion

A common theme among participants was the desire for the creation of a front end
interface for their databases similar to Google Earth that would allow them to display
various layers of the data in their collections that would also link between the map
interface and full text versions of their publications. The idea being to link all of the

geographical range not just on keywords.

Future work

Poster presented at the Archival Education and Research Institute July 9" 2009

Images courtesy of the Florida Geological Survey
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Qualitative study of data preservation practices at

State Geological Surveys

by Sarah Ramdeen, School of Information & Library Science,
University of North Carolina at Chapel Hill

Abstract

In 2007 the USGS started the National Geological and Geophysical Data
Preservation Program (NGGDPP). In the second phase of this program they
awarded grants to state geological surveys to develop long range plans for data
preservation and create metadata for their holdings to be uploaded in to the
newly created national catalog for geological data sets. The USGS identified a
need for the preservation of geological data and encouraged states to develop
plans to sustain their data into the future. However the people tasked with
creating these plans are not trained archivists. It is common for the role of
archivist or curator of a to fall upon a p

geologist who has not been trained in the methods of access and preservation.

This research will address the questions of how these non archivists developed
long range plans, what they did and why they chose these methods. | want to
look at how they faced these issues, if they are aware of the existing archival
knowledge and how they approached this task on their own. | will also look at
their perception of success and perceptions of importance within their
organizations - how they determined what materials to preserve and how they
measure the success of their efforts. | am also interested in what motivates them
to save the data they collect and how they share it outside of their organization.

Demographics

s € The Gt sy ansrca, e v
Earicioants: p i geosoeiety et ons map :
> interviews were conducted with participants selected from the 29 State
Gaglogleal Surveys taking part in the USGS funded NGGDPP program. It
bogan as stratified sampling and further participants were gathered through
the snowball sampling,

% The State Surveys interviewed range in size from 1660 staff
imemibers. This represents the botiom 4 quintiles foF those states tiking
part in the NGGDPP. (The 5* qtnnma are currently not nted by this
m)

Sof the s qunu by the

Geoloqlcil Society of America (The

by this study af this time.)

>4 of the & participating States are attached o ﬂ-n.-mlmwﬂom. the

remaining are part of fhgip Sizte’s govermment sysiem. |
i .J; . 4 i =

SrateGeological Surveys

Typical collections at a
Survey

=Rock core and cuttings

=0il and Gas logs

=Sample strip logs

*Crude Oil samples.

=Graphic records

=*Geophysical logs

=Hand samples of rocks

=Survey field maps and notes

=Environmental impact statements for nuclear sites,
dams, locks

*Reprint collections — both paper and physical
records

=Geochemical data from limestones, coal beds,
glacial tills, sands and gravels

=Side wall cores and core plugs

=Samples and results from sand and gravel
investigations

=Photographs

=Records for cores and soft sediments

=Other paper records

Quotes from Participants

Significance of the
collections

“Many people come here and do not understand why

We’re not doing “Research for research — if you can’t
turn it in to a produect for customers, if it’s not
utilized for mining, earthquake planning,
environmental planning, why do the work? ... You
need public outreach and access to justify doing
science otherwise it’s just for the file cabinet.”

. i

WT fave : wa_rehl(?use of ;ocks. R wlf}cn y;u s, “We’ve been R necessary... He (the State

;ee ;vant t:suets, (¢ 1.ma’t,e change, gas prices they get a legislatively mandated 3 Geologist) regards this as a very

L | by the state o conduct 1mportant part of the mission of this
Example of preserving for this kind of data survey.”
H 141 . 4

unintended nature — “CO2 gathering and data ) v L
sequestration, climate change. 30 preservation.” Most important task — “To enstire a balance between responding to
years ago we never would hav% immediate issues and ensuring that systematic information is
dreamt of it.” available for unanticipated requirements in the future.”

What does preservation
mean foryou?

“Basically two steps for
preservation, preserve it
and make it available to

“When we started,
preservation was not at
the front of our mind;
staff time and access
was the priority.”

“My position is considered highly

preservatlon

Important Issues W

have something to do with thaf one locatlon e

Problems faced with
collections

“When people retire and
walk out the door they
take a lot of information
with them, not in the form
of data just in the form of
| ‘oh yeah there were these
had an idea what we two guys...” They may be
up here: So the first step the only person who
is to get a really detailed 45 knows where that book or
inventory of as many report is and why it was
collections as we can.” mformutlon from a done.”

“We are currently at about 92% full which most
states are in the same boats. 2/3 of the state
repositories and maybe even federal repositories
are 90% full or more.”

“Budgets are a constant
battle, a lot of it is simply
people do not realize how
valuable the survey is and
its products.”

“For the longest time I was the IT staff.”

Archival model for Digital Preservation

The tools created by Curators and Archivists may be of use to
the State Geological Surveys while developing their long range
plans.

In the OAIS model for digital preservation;.an Archival
Information Packages (AIP) is createtifor preservation and a
Dissemination Information.Package (DIP) is.created. for
consumer access. The-creation of these two different versions
of a digital item is important in order to protect the information
they contain.

The same process may.be applied to physical samples.
Percentages of cores or cuttings maybe retained as an archival
record while the restiis-available for the consumer to sample,
study, testand even destroy-in the process.

Resources used for making-
decisions on preservation:
=sTheir-own “on thejob”knowledge

=l and experiences

e =Fellow staff members

=sCounterparts at other Geological Surveys

. | | =Course work—paleontology/museum related

=\Websites.= Smithsonian,.NARA.and-others
=none

Discussion

A common theme among participants was the desire for the creation of a front end
interface for their databases similar to Google Earth that would allow them to display
various layers of the data in their collections that would also link between the map
interface and full text versions of their publications. The idea being to link all of the
data associated with a geographic location to a visual interface for retrieval based on a
geographical range not just on keywords.

Future work

The next step for this project will be to continue to collect data through more
interviews. | would like to use the knowledge gained here to develop tools and tutorials
to help introduce archival methods that may be of use to this community. After
preliminary results in talking to the participants they seem aware of the issues and in
most cases the big picture solution to these problems. But they might not have the
funding or the knowledge to physically complete the tasks.

For more information please contact Sarah Ramdeen at ramdeen@email.unc.edu.

Poster presented at the Geoscience Data Preservation Techniques Workshop July 2009

Images courtesy of the Florida Geological Survey
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Core Preservation-and Consolidation
Project Reclaims WWasted Shelf Space

|

By Gregory A. Schumacher -
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ECT COST / BENEFRIT

elvang 51,300 per: 7 shelf unit
e L Reclaimed 26 shelves = 4 shelving units

SPECIALISTS IN ALL TYPES OF NEW & USED MATERIALS HANDLING EQUIPMENT

LUDLOW SALES & SERVICE
PHONE: (614) 4436514 - FAX: (614) 4438188 5/5/2009 $1 y 300 X 4 : $5 y 200

OHIO DEPARTMENT OF NATURAL RESOURCES
GEOLOGICAL SERVICES 1
ATTN. GREG SCHUMACHER

Quantiy Description Unit Price TOTAL PRICE
PLEASE ACCEPT OUR REVISED PROPOSAL
FOR THE EQUIPMENT WE DISCUSSED

PRICES ARE BASED ON QUANTITIES
'QUOTED

1 SECTION NEW CARDINAL PALLET RACKS . -
CONSISTING OF:
2 UPRIGHT FRAMES-30" X 120"
CAPACITY- 14,4004, BASED ON A MAXIMUM
OF 48" BETWEEN LEVELS

14-STEP BEAMS-96"
CAPACITY PER PAIR-3,765#

14-WIRE DECKS-30" X 46" (3,000%) ’ v

FOR FREIGHT, ADD| X .
FOR NON-UNION LABOR TO INSTALL, ADD

*****FOR 256 OR MORE UNITS, THERE IS A 10%
DISCOUNT AND THERE WILL BE A FREIGHT
SAVINGS

***THERE ARE COLOR CHOICES AVAILABLE
***FOR WOOD DECKING, ADD | -

NON CANCELLABLE OR RETURNAELE *
PLUS TAX & FREIGHT
SEE ABOVE
3 WEEKS ARO
NET 10 DAYS, WITH APPROVED CREDIT
All agreements are subject to the conditions of sale printed on the back of this sheet.
Ludlow Sales & Service
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Introduction

The Alaska Geologic Materials Center (GMC) is the central repository in
which geologic materials collected from Alaska are cataloged, stored,
and studied (Figure 1). With specimens dating from the present day
back to the early 1900s, the Alaska Geologic Materials Center contains
non-proprietary rock core and cuttings that represent nearly 12 million
feet of energy resource exploration and production drilling; nearly a
quarter million feet of diamond-drilled core samples from hard-rock
mineral holes; over 5,000 boxes of surface samples; and various
processed samples including petrographic thin sections, and
micropaleo glass slides.

As part of the federally funded Minerals Data and Information Rescue in
Alaska (MDIRA) project, the Alaska Division of Geologic and
Geophysical Surveys (DGGS) is developing a mobile, web-based
inventory system for GMC's surface samples and hard rock drill core.
The ultimate goals are to provide a secure, reliable catalog for all the
geologic materials held by the GMC and to provide public users with
tools for searching for samples of interest. These tools will enable users
to assess sample availability and condition prior to traveling to the GMC.

Challenges Facing the GMC database

The GMC inventory database is currently housed in a Microsoft Access
2003 database. While the system is functional for internal staff and on-
site visitors, it does not allow remote users to easily query the GMC
holdings, nor does it allow for a geographic based search of these
materials.

Figure 1. Alaska Geologic Materials Center

Decentralized Data

Site-specific data for the oil and gas samples and processed sample
collection are housed in separate schemas within the existing database.
The DGGS surface sample and mineral drill core collections have
various levels of geo-referenced information and are being tracked by a
series of Excel spreadsheets. This decentralized data structure makes
itdifficultto manage and to query the entire GMC inventory as a whole.

External Storage

In addition to data decentralization, the GMC facility faces overflow

storage issues. External, unheated storage units without internet

access (Figure 2) are used to store the majority the minerals-related

samples, making it difficult to perform an inventory of the sample Figure 2. External Storage Units
materials.

Solutions

DGGS is working to overcome these challenges by migrating from Microsoft Access to DGGS's centralized Oracle 10g database,
enabling secure, multi-user access to the geological materials inventory. The various GMC collections will be streamlined and
loaded into an existing normalized data structure populated with DGGS sample locations, geochemical analyses and
geochronologic age dates. The schema is based on a location for each sample and/or container, which allows integration with
the existing site-specific data. If an exact sample location is unavailable, samples will be matched to a known project area, place
name, or quadrangle.

A Mobile Inventory

In order to conduct a basic inventory in the external storage units, GMC staff will use a
Motion F5, a rugged, mobile PC tablet (Figure 3). The Motion F5 is integrated with a 2.0
Megapixel digital camera for photographing samples and boxes, a barcode/RFID reader,
along with Wi-Fi and Bluetooth® wireless connectivity allowing locally stored inventory
datato be uploadedto the centralized Oracle database.

For performing a detailed inventory of the geologic materials, an online data entry tool and
uploading utility are in development. These Java Servilet and JSP-based applications will
interface directly with the DGGS Oracle database.

Figure 3. Motion F5 PC Tablet

GMC Search Engine

As the inventory data are catalogued, the next major objective is to
create an online, geographic search engine of the GMC materials,
which will provide public users with tools to assess the availability and
condition of geologic samples prior to traveling to the GMC. The search
engine will be available through DNR's Business Reporting System
(DBRS), an “umbrella” web application that allows users to query data
from various DNR databases.

Text Based Queries

The GMC Basic Search (Figure 4) allows users to create precise text-
based queries, and to customize the result fields using the “Select Field
Names” button. In addition, the GMC Advanced Search provides a
similar interface with extended search parameters.

Spatial Queries

Both interfaces allow users to perform spatial queries on the GMC
sample library through Alaska Mapper, DNR's interactive map
application (Figure 5). After navigating to an area of interest, users can
flexibly navigate and sort the resulting sample locations on almost any
of the available fields (Figure 6). Each record has a link to a detailed
dynamic JSP page generated directly from the DGGS Oracle database
(Figure 7). This detailed report provides URLs to published GMC Data
Reports and geochemical analyses, and summary age data (if
available) for the sample location. The results can then be exported to a
Microsoft Excel spreadsheet for further manipulation or saved as an
Adobe PDF document. Future releases may include the ability to
download the spatial query results from Alaska Mapper as an ERSI
shapefile.

System Architecture

DBRS and Alaska Mapper are both Java-based, with the mapping
application using Maplinfo's MapXtreme for Java (4.8.1) atits rendering
core. These web applications are served via Apache (2.0.52) and
Tomcat (5.5.23). The cluster is powered by multiple Dell PowerEdge
2950 servers running Red Hat ES4 Linux, all within a VMWare virtual
server environment. This architecture is essential to achieving the
system's current optimal performance. While the GMC inventory data
are ultimately stored in DGGS’s Oracle 10g database, the data will be
refreshed daily via a data link into a materialized view within DNR’s
Oracle database that serves up the summarized data from the search
and map interfaces.

Alaska Geologic Materials Center Inventory Database

A web-accessible geologic sample catalog

Seitz, Susan » Alaska Division of Geological & Geophysical Surveys » susan.seitz@alaska.gov
Freeman, Lawrence K. » Alaska Division of Geological & Geophysical Surveys » lawrence.freeman@alaska.gov

Map Query
Tool

Figure 4. GMC Search Interface

Figure 6. GMC Search Results

Figure 5. GMC Map Interface (Alaska Mapper)

Figure 7. DGGS Detailed Sample Information

National Digital Catalog

The GMC inventory database is the source of several DGGS
site-specific data collections selected for submission to the
National Digital Catalog as part of the National Geological
and Geophysical Data Preservation Program (NGGDPP).
DGGS is developing a dynamic Java/XML solution to provide
the necessary site-specific digital metadata for each
collection.

XML Output

DGGS is designing a Java Servlet to receive an HTTP
request from a url query string that will pass a specific
collection identifier value. The serviet generates a
customized query of site specific data against the Oracle
database based on the collection id. Oracle’s JDBC Thin
Driver allows the serviet to communicate to the database.
The results are then output in a formatted XML document
based on the ISO 19115 Geospatial Information — Metadata
standard profile specified by the National Catalog
Committee (Figure 8). This implementation uses Java 1.5
and will be served via Apache Tomcat 5.5.25 hosted on a
Dell PowerEdge 2950 server running Red Hat ES4 Linux.

Within each sample record of the xml document is a direct
url pointer to the DGGS Field Station and Sample
Information page. This dynamic Java Server Page will
provide any additional information about the specific
archived sample, such as the sample material type and
condition of its physical storage at the GMC, available
processed slides, geochemical analyses, and summary
geochronology age dates.

Web Feature Service (WFS)

DGGS is also working on another means of distributing the
GMC inventory data to the National Digital Catalog through
the open protocol of a Web Feature Service (WFS),
implemented by OpenGIS Consortium (Figure 9). DGGS wili
install GeoServer (http://lwww.geoserver.org), an open
source software server written in Java that allows users to
share and edit geospatial data. GeoServer will utilize
DGGS’ Oracle Spatial database as its data source in order to
distribute GMC sample location data. This solution will allow
efficient distribution of the data for the public and enable

users to the view the data with their preferred client (Google
Earth, Alaska Mapper, ESRI Desktop etc.).
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Data generation






Types of data at
State Geological Surveys

- Cores

» Core descriptions & photographs

» Outcrop descriptions and photographs
* Rock & mineral specimens

» Fossil specimens & paleontologic data

- Thin sections & rock analyses
* Maps





Digital information of an increasing variety






Increasingly more
things GIS

e
L™ T






Catalogs, directories, and databases

-+ Core samples and well samples
» Coal analyses

* Coal stratigraphy

» Coal mines and producers

* Petroleum Exploration, Development, and
Production

» Industrial mineral producers
-+ Abandoned industrial minerals quarries

* Physical testing data for limestone and building
stones

* Gamma-ray logs
* Numerous 6IS databases
- Publications catalog






Clients

Mineral industry

Consultants

Builders
Legislators Engineers
Academicians
Activists HObbyiStS
Developers Regulators

Neighboring states





Office of Fossil Energy, Department of Energy-sponsored study
by the American Geological Institute

National Geoscience Data Repository System

1993-1997 - Phase I
- Feasibility study to establish an NGDRS
« 1,100 questionnaires, 53 site visits
« Documented types and quantity of data
« Documented data needs and priorities of potential
users of the system.
s Proposed establishment of an NGDRS
Nationally integrated system of data centers
Develop national standards for storing,
processing, distributing data
Develop plan for long-term funding
Act quickly to rescue data at risk





National Geoscience Data Repository System

1995-1997: Phase II
- Developed standards for indexing and cataloging data

- Designed a national clearinghouse: Concept of GeoTrek Metadata
Supercatalog

1997: AGI National Directory

of Geoscience Data Repositories






National Geoscience Data Repository System

1998-2001: Phase IIT

- Implementation and Operation

- To be self-sustaining after one year

- Private corporate and government support
- Data transfer, indexing, and cataloguing

- 1998: Attempt to acquire Continental Hanger
and offices
at old Stapleton Airport in Denver

- Geotrek online catalogue






NGDRS
&

Geotrek





2001

Examine the prospect of a
New Data Preservation System
for the Nation

National Research Council Study Committee





NRC Committee Sponsorship

* American Association of Petroleum Geologists

- AAPG Foundation

* American Geological Institute

* Department of Energy-Fossil Energy

* Department of Energy-Yucca Mountain
* Geological Society of America

+ National Science Foundation (EAR)

* Paleontological Society
* Petrotechnical Open Software Corporation
» Schlumberger, L1d.

- Smithsonian Institution

*+ U.S. Geological Survey





Minimum Estimate of the Volume of
Geoscience Data & Collections in the U.S.

UNITS TOTAL #
Core (ice) tubes 14,500
Core (rock/sediment) boxes 8,015,715
Cuttings boxes 10,402,000
Fossils specimens 122,935,000
Geochemical analyses paper 1,750,000
Minerals/Rocks specimens 828,000
Other well records variety 2,045,000
Scout tickets variety 21,960,350
Seismic (2- & 3-D) miles & miles? 357,270,149
Thin sections slides 647,000
Velocity surveys paper & digital 87,500
Washed residues bags 180,000
Well logs variety 6,021,700

NRC, 2002





The Nature of the Challenge
Core space available in State Geological Surveys

2002 2006

Percentage
6 available 7

a0

W 1-5
[16-10
[111-20
H21-30
031-40
H>40






The Nature of the Challenge

Exposure to the elements

Maine Geological Survey





The Nature of the Challenge

Over-crowded facilities

Indiana Geological Survey





The Nature of the Challenge

Little or no curation

Indiana Geological Survey





The Nature of the Challenge

"Temporary” storage

Geologic Materials Center,
Eagle River, Alaska





National Research Council

Geoscience Data

and Collections:
National Resources in Peril

2002

www.nap.edu




http://www.nap.edu/�



Energy Policy Act of 2005

The National Geological and

Geophysical Data Preservation Act
of 2005





Implementation Plan
delivered to Congress
October 10, 2006





NGGDPP
National Digital Catalog

» Distributed and redundant

- "broker” of standards, not a “driver”
* Minimal metadata

» Interoperable

- Search & retrieve





NGGDPP
Physical Infrastructure Awards

* Construction of physical facilities
* Equipment to prepare, store, retrieve, and
examine collections and data
 Operations
* One-time, non-recurring
* Need to demonstrate
maintenance will continue





NGGDPP
Digital Infrastructure Awards

*Conversion of paper records to digital formats
‘Updating of digital materials and formats
-Staffing for computer
programming
and
database
construction





NGGDPP
Outreach and Applications Awards

* Raise public awareness, interpretation, application,
and use





NGGDPP
Outreach and Applications Awards

* Raise public awareness, interpretation, application,
and use
» Training sessions and workshops





NGGDPP

Special Needs Awards

+ "Data rescues,” i.e., imminent danger of loss by
deteriorating surroundings or discard





NGGDPP

Terms:
* 5 years (2005-2010)

e Authorization: $30M for each of 5 years
« USGS appropriation: ~ $1M per year
« Competitive grants program

e 1:1 federal:state match





AASG Strategy

Spring and fall Federal Liaison meetings
+ Awareness: Federal Agencies, Capitol Hill

+ Advocates: NGOs (AGI, IPPA, AAPG, NMA)

- Sponsors: "Appropriations Champions”





Congressional appropriations: A Sisyphean task






Senator Murkowski, Alaska

Senator Bingaman, New Mexico





Update on Reauthorization

Single sentence in the 2009 Energy Bill, ACELA,
the American Clean Energy Leadership Act

Passed out of the
Senate Energy & Natural Resources Committee





Another Front: Complementary to the NGGDPP

Introduced by Senator Murkowski (AK-R)
« Amendment in ACELA





Murkowskli Amendment

* Department of Interior administration
e Grants to SGSs or regional consortia
e “Build, maintain, and operate centers to
store geologic samples”
 Required “state agrees to maintain any
center...for aleast 20 years”
e Authorization: $100 M, any state $15 M maximum
+-+-+-+-+-+
e No Senate # yet
 Nothing yet on House side





Congressional appropriations:

Liaison meetings: Continuing to raise awareness





		Slide Number 1

		Slide Number 2

		Types of data at �State Geological Surveys

		Slide Number 4

		Slide Number 5

		Catalogs, directories, and databases

		Slide Number 7

		Slide Number 8

		National Geoscience Data Repository System���

		�      National Geoscience Data Repository System�

		Slide Number 11

		�������Examine the prospect of a �New Data Preservation System for the Nation��

		NRC Committee Sponsorship

		Minimum Estimate of the Volume of Geoscience Data & Collections in the U.S.

		Slide Number 15

		Slide Number 16

		Slide Number 17

		Slide Number 18

		Slide Number 19

		Slide Number 20

		The National Geological and Geophysical Data Preservation Act �of 2005�

		Slide Number 22

		National Digital Catalog

		Physical Infrastructure Awards

		Slide Number 25

		Outreach and Applications Awards

		Outreach and Applications Awards

		Special Needs Awards

		Slide Number 29

		AASG Strategy�

		Slide Number 31

		Slide Number 32

		Slide Number 33

		Slide Number 34

		Slide Number 35

		Slide Number 36




Searchable page scans of every publication released since 1872 C ilati p hemical datab
— a total of 40,000 pages Web accessible rasters of every map released since 1872 ompilation of a state geochemical database

I - : : : — over 600 maps
Compilation of web-optimized detailed geologic mapping layers . . . . The need for documented statewide geochemical information is escalating,
INN I ‘: SO' I ‘A I‘: O I O( : ICA I l | R‘ 7E ‘7 Since 1872, the MGS has published 40,000 pages of reports. These were scanned as a single batch with support from | | _ as exploration geochemical surveys need a reference on regional context
Maooing at 1:100.000 and 1:24.000 | ired at th tv and local University of Minnesota Libraries, Digital Collections Unit. Pdf files with searchable OCR content will be created from the Since 1872, MGS has published over 600 maps. These were scanned as one batch with . o . ys he - ’
apping at 1.104,000 and 1.24,U00 1S required at ine county and loca arai - heari - - - - roject permitting requires documentation of current conditions, and cleanu
. . i ihle i i support from University of Minnesota Libraries Digital Collections Unit. Jog2000 files are project p g req ) P
scale. Paper maps are still required, although many users rely on the original scans and become web accessible in 2009. Eventually the scans may become digital books as soon as format o . L .
: : g y y . i~ : - - now web accessible and pdf files are available for download. There will be ongoing effort efforts require information about existing background levels of contaminants.
web to obtain information thev need to do their iobs. Standard aeoloqic evolution stabilizes. Folded inserts of maps are available as separate scans from the scanned map collection. Bound P - going . . . .
y JODS. geolog . - S : . - to optimi hable OCR content. Folded inserts f t included The MGS is working with the USGS and the MN Pollution Control Agency to
maps with intricate legends. obtained bv time-consumina download foldouts in the original publications will be part of the pdf files and digital books. O oplimize searchable content. Folded Inserts from reports are incluaed among . . L .
P _ genas, oot y um g ) these maps. assemble and map statewide geochemical data for soil, soil parent material,
are not the optimal basis for swift web queries, although these maps and groundwater in selected aquifers.
by will remain the authored, peer-reviewed foundation of our system. New .
, , , , detailed geologic map layers, optimized for efficient web query and _ e - | of Soll and Well Waterin Minnssota Arsenic
. g . . THE GEOLOGICAL AND NATURAL HI ® ML TA. - = = = = :
Tim Wahl, Richard Lively, and Harvey Thorleifson accessibility are needed for remote users, while also acting as a gateway Bl nine I oy T Y i escrpamEIRtAR  ises, mseiom i 22: BlackBerry
to the more thorough documentation of standard maps and reports. 4 Well water - selected aquifers
Web-accessible mosaics of existing detailed surficial and bedrock 1879—1882. 434 THE GEOLOGY OF MINNESOTA. e : 5 : ! Y
Abstract geologic maps will be prepared in 2010, initially as part of One Geology, iy R g 8 ; g
. - . . . with plans for gradual integration with new and existing data. S e N
The Minnesota Ge()loglcal Sur Vey 1S Conductmg a systematlc enhancement P J J J ey R b oot o heam ot oot s s B Abrlonkt S
. . . . . \ plahes; eitiah, sisher by steathiastug on wasrweasiNg wore wilened. sho Dlocks hesinslnes LeQe [ e e, [ e e e
of information systems, starting with a recently completed inventory % e - o o ey oy o e e i Wity Ui 0 i T e — e B L
. . R . . R : 2 E M IN N SO l A these loosened masses, and sometimes even to the fiepth of twenty feet. below the general surface 274 ;d‘mmlf'é;m‘p'f S .K.,Hf.,w gemm‘d::':umm B —
of every publication released since 1872, suitable for conversion into a R htzp:portal.onegeology.orgf GEOLOGY O ' I = et i vy s o o Caman . Py o e bt o e N
: : == : tally, with some slope in accordance with the surface on which the sedimentation took place. i — i
database. Web-accessible, searchable PDF page scans—totaling 40,000 e e e
. . 4 & OneGeology Portal i : VOL I, OF THE FINAL REPORT. tmore deeply eroded, making littlo pits on the face of the rock; or along the fines of sectio® of the I Rl A i e
pages—arle near ly Completed‘ Web accessible raster scans of €very map o o ot ek o it ik it o ot o Tt u
. . inch, or an inch and a half, of iron ore, which scales off easily, and is easily broken by the ham- | A e T e L A R
released since 1872—a total of 600 maps—are now online. Enhancements to R e e i i o Be N. B, WINGHELL, e D S - i
° ° ° ° i Assistep sy WARREN UPHAM. FIG. 21 VIEW OF THE GALENA BLUFF AT WEISBACH'S DAM. \ Another deposit Of' greenish clay. (Fig. 25) simi.la.r to the two.last descri_ ed, e'nc osed in a E::;ot?f gechogy o Wases  —|Bbormaren. Bruce & i feat ; 7935 Mot Geologel k":‘nd:;:;‘;':g:gl;;;:a:asr:‘?:::‘{’:‘G:;‘;';ir:sihgﬁ’i‘:;::;?:lpgl‘liﬁsrg'U;’f‘:l
maintenance and catalo ging of collections and databases—such as he aV11Y' s " et it o oiee ton e Yo, AR, Ry I L
° ° ° ° e @l a & &M Cx e i [(add layers | [ Save WMC or KML context | [ Load 3 WMC context | | Help - o . I il river. W” eamg:;:hf:%oj"ud;Zi:"i‘};%gfe{:: dcziot;ﬁ::t?:gugr; :1::12: rtj:ﬂfégz;se was funded by the Miniescts Minsrals
used drillhole information—are planned and in progress. Major upgrades Yehtl —— ol A o U —
of state magnetic, gravity, and rock property databases are in progress, with R S e i e e e o R o
SECRETARY OF STATE. = O ey T oA B, T VR GEE GEE ] wocs aet 10 nelf .‘Efﬂﬂ?eﬁ?&';ﬁiiﬁ“?iZ"SI‘”’.?:%:.’T#QZﬁi'."n"i;if?ﬁé'ﬁi
the magnetlc data Completely revised. Compllatlon of a state geochemlcal - P i o s 1 s g o
database,anew, multi-layeredstatebedrockgeologymap,andacompilation i A ot o s kT An up-to-date inventory and database of palemstion o i
a. Shakopee limestone. b. Bedded greenish clay, weathering white, but little sandy. ¢ andy, - - - Additional geochemical information is available for specific areas. Users of
_ .« s - : . ; bedded greenish clay. d. Drift, mostly coarse fragments of Shakopee limestone. every publication released since 1872 B S i il s
Of Web Optlmlzed geOIOglc mapplng layers for use Wlth WMS and WFS : In the 8. W. } of section 20, Lime, the quarry of J. R. Beatty & Co. exhibits a thickness of URTRE Tt MiwEs6 ;rh':SMai::ﬁzg:;an;anf:gliggljsszlsvs:;i;;e;t::?\:I::f‘;r;:i?;b:af:::::..'..'
. . . 1 . f . 1 h . . f ILLUSTRATED BY FORTY-THREE PL ATES, twenty to.twenty-ﬁve feet of the Shakopee' limestfo;f. The. t;)p of tl?ti;s ledgi ;}s; :ﬁﬁ;\\;{;rzx:"lﬁ sl e &Y
SErvers 1S underway. Quantitative ana ysis of material characteristics o i e ks e e s to 4 Gt ot Aitioen Taek et s o fn pt e Databases of MGS publications previously
. 1 crusted with an iron-rusty scale, an eighth to a half of an inch thick. They are filled with very . . . . .
. o : maintained in multiple and varying
roundwater systems, such as fracture control of hydrogeologic properties coarse feruginous gravel, much waterwo, 50 that somefies its pebbles up fo three or four | | |
g . Y T : : Y : 5 S1CPIOpP . e e s i . vl h Toma n RO Crfghav, whilo (o s soms L b formats are being consolidated into a Enhancement of quantitative analysis of material properties such as fracture control of
IS mOVIHg ahead. MOSt lmpOrtant IS the COntlnuathn and acceleratlon oldf;r tl_lan th.e glacial drift, and I?ny be Cretaceous or of _ea.rliel: date, po?mbly represe-ntmg the ComprehenS|Ve maSter I|St|ng and planS - ] ]
eriod in which these hollows were eroded. Close west of this quarry is found a thick bed of ’ h d | f | d d |
2 iti th lysis 2, page 438), containing too little clay for brick-making. . y rogeO OgIC prOpertIeS (o) |meStone an (o) OStone
' . whitiah; ¥evyafue carih (SUEE Smses b ol Ciond s i A call for enhancing arrangements for
of the core MGS program, multi-layered County Geologic Atlases. | " brotssr Winchell write s follows espeting tessprobably Creaocous deposits tloca re AT
JOHNSON SM[::IN-: i?\;(;ﬁ;%r«rm?r:"m PRINTERS S e?;ammed A hm;{ m;a:'hMa];lkato];: rth riverq;ﬁ;{;third of a mile south of the raibl(: Sme|SS|On Of the I|St|ng and upda’[eS ’[O . . . . . . . . .
: ' ' Iatily operied Inctioo0ns B e 0 e L RRee e . ) : Regional hydrogeological characterization of groundwater systems is an ongoing high priority
1884, road bridge, the Shakopee limestone is sepal.-at.ed f1:0}n the Jordan sal_ldstone by_a.courafe of light the U SGS Georef and the Un|VerS|ty Of > . . ] L . =
green ox often nely White shale. g tlay, Mishly Shiestus aud aumicons. EAY 08 818 SEmEb S . ' ’ activity. Increased effort is being directed at quantifying the hydrogeologic characteristics of
about three feet. The hydraulic qualities of the Shakopee lugestone seem to be associated with M innes Ot a lera ry SyStem ] . . . .
the ocusrance of thik bed of shale, and f I slfagather an socidental and loos! cLvmcter. The the most heavily used carbonate and sandstone aquifers in southeastern Minnesota. Based
formation has before been known to be somew_hat' hydraulic, but here tlns_i quality is so far ] . ) ] . . .
e ar i i e e o R el e B on compilation and interpretation of a large volume of hydrostratigraphic and hydraulic data,
S0 numerous pl 1 Or; , roun 1 e an rus ver withh a 1err . . i . .
a hydrogeologic framework is being developed that will influence ground-water management
] 150 kb Scale: 1/ arean13 - lon:-91.37 lat:47.60 . . g . . . .
Enhancements of curation and cata|og|ng of collections and databases such as B O e el e T S U o i i W S e e o T strategles, and Improve the abl|lty to predlct aqwfer product|V|ty and contaminant transport.
the heavily-used County Well Index (CWI) of drillhole information - SIS SE FE s B \ A
WRIGHT COUNTY HENNEPIN COUNTY BadEED WASHINGTON CO
MGS collections include hand samples, thin sections, sediment samples, geochemical samples, — & o = STRAGE
and cu_ttlng§. MGS contrlbytes to tr_\e DNR drill core I|brgry and r_nmeral exploration file archive, and Major enhancements of state magnetic, gravity, and rock property databases i T ST CROIX
the University paleontological archive. MGS databases include field notebooks, hand samples, T T e
thin sections, geological mapping data, karst database, sediment textural and lithological data, In 2007, the Minnesota aeromagnetic database was reprocessed to recover line data missing from the g
geochemical data, aeromagnetic database, gravity database, rock properties database, borehole original digital archive, to mitigate line-leveling errors that locally caused striping artifacts, and to use the
geophysical logs, the water well database that MGS co-manages with the Minnesota Department revised data to produce a higher-resolution aeromagnetic grid for the entire state, resulting in a much- : T — e e T
of Health (MDH), and geotechnical data. Materials and data are well stored, although document enhanced ability to resolve features. In ~2010, the 58,000-site gravity database will similarly be improved T o it R
collections are vulnerable to disaster. Needed actions include enhanced cataloging, scanning, more by enhancing station location precision. In addition, the rock property database that provides density, %- —
. . g . . . . . CONFINING UNIT (AQUITARD)
consistent and interoperable database structures, and improved web accessibility. magnetic susceptibility, and other data used to link geophysical surveys and geologic mapping will be MINNESOTA GEOLOGICAL SURVEY
enhanced by enabling vertical georeferencing and thus 3D and drillhole analyses. (Runketand ofhers, 2000)
CWI--Over 440,000 well records . — R Over 3,000 rock property F- P ——— New multi-layered state bedrock geology map e -
195,000 located and interpreted and About %\ A < sample locations AEROMAGNET : MINNES AERDMAGNETICbTAP OF MINNESOTA | | | | | | X &
available online 5,000 f_'_' Loy | T e ﬁ"& s e e e P Having conducted much new geologic mapping since the last update in 2000, and having reprocessed the A S O S AR RS T SR e S P
b,orehole e val - 2 . B aeromagnetic data, a new State Bedrock Geologic Map will be produced in 2009. In GIS format, the map will have G S e i e i B e e S -
5,000 water well cuttings samples geophysical Vs Do ® e 1 . '_.;-.‘ bt separate layers for water, Quaternary, Mesozoic, Paleozoic, and four late Precambrian units. Archean and other o
l0gs \ o) ol et Nt basement rocks will comprise the basal layers of the rock GIS themes. Additional themes will include diabase dikes e A P
25,000 Quaternary and Giddings —— { ] | 1"“ A and metamorphic grade, bedrock topography, outcrops and overburden thickness. St e
’ . ' . 3 [ §
sgmples (GQ,QOO feet of described = o SR R GEOLOGIC MAP OF MINNESOTA I LG =
Giddings drilling) [ I BEDROCK GEOLOGY T e i
E (.;ﬁcrr:b file Edit (TS0 Window Help . S ™ $ = Thuz29em 4 @ 'IT _ig 1—_“____::?“ | \ | | ‘ | L .' Complled by o NSRRI E e e WG e g e
£ 0 8| e — - b | - e B G.B. Morey and Joyce Meints . [ Minnesota Geological Survey B %y mesee
= Coole Maps ::‘":m' A""’""""?i’; — =S = | .:E = — | | = - = 1 . { Third Edition D;ﬁmﬁcswﬁnwmu Runkel and others (2005) ' o B ool s
_ ‘- Jﬁﬁ%ﬂlfb COllllty izl Lz i Onllne "’ .l el _" ',_ : = "‘-'—;:—-_-:___ ,f( | | } “4"h'::~ - ; N 5 XN ™ 5m;:mRanmEumrmEs Ll S -%SE‘?;‘?EDW:EHd
. | ‘ === T Al W NN -
- ol | i LA ~ il e X 78
Section | ‘ _‘;‘{ g .._—“—‘LE;? h’, L es i i.—‘_[‘r: h :? —;r Sh:IzanZ vfty-finesandﬁone
;t;m:i"m" P— - _ ; - [ - == L7 —— —|_l },lll_ f “ Open fractures
5 T EY Highlighted records indicates a Field Verified Well L — ;for”\f ”_'i_u
Click a Well Unique Number to generate a well log o e s | *.\7\ Il _}r_ | g [ “"ﬂ _l- . . .
T ——e—s | AN J NS Acceleration and enhancement of the core MGS program, multi-layered County Geologic Atlases
0 - s B | —l ) R g S : | -
~~~~~~~ A== ¥ T T
g@@ A D s ) The Minnesota Geological Survey is steadily increasing its focus of activity on the County Geologic Atlas program. These sets of 1:100,000
R s [ - - e X 2 LI S R N B W | & maps include bedrock geology, surficial geology, bedrock topography, depth-to-bedrock, and subsurface geology. The atlases have become
Lo ] & & e et 5 e 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
- AR B _|_ F e R — ) stage. The Minnesota Legislature has committed itself to enhanced groundwater protection, and the County Geologic Atlas program is seen as
County Well Index Online Well Stratigraphy Report 575 Printed 4/30/2009 s g . .
a key to fulfilling that objective. 5 .
JI(’“‘/,.}}\‘ bk
e
. Regional Gravity Map T il ~
by 1000 — "'~--._,______________ - # - - - e Bedrock — 1000
' Dr. Val Chandler, MGS e i

Over 58,000 Gravity station
locations

T.132 N

-----

T. 131 N.

3-Dimensional surfaces

UNIVERSITY OF MINNESOTA Prepaced and Published with the Seppurt of COUNTY ATLAS SERIES
: i THE MCLEOD COUNTY BOARD O0F COMMISSIONERS ASD ATLAS €20, FART &
ety e O el THE MINNESOTA IEFARTMENT OF NATURAL RESOURCES, DIVISION OF WATERS ek el 4 eulags
Pomr . water well and san oay
4 - Fhrre r U e e . { : ] S e

I.130 N

stratigraphy

T. 129 N.

1%

méges of published maps, Part A

T.128N

Plate; 1} Data-Basel Vs Geologic atlas plates
Plate 2, Bedrock "e_olOgy- 3 published in gffset print
o SR format, PDF images, and CD
Plate 3, Supplement tojBedrock Geology . or DVD representations of the
| atlas in GIS formats.

Depth (feet)
Depth to bedrock
gl;& T.A27 N
—

[ =0.0000m001 - 100
E 100.0000001 - 150
[ s0.000001 - 200
[J=o . 280 ' ' .
gmﬁlm 3-Dimensional models of buried

200.0000001 - 350
P sand layers

[ w0.0000001 - 500

Note computer
s : 3 demonstration of the DVD
— SN Platc 6, Bedrock Topography) Depthlto Bedrock [l SEEizirs atlas product.
— i and!Mineral Endowment '

.....................

Plate 4, SurficiallGeology,

Well control
< ChW_506
« CwMpt_unloc
+  CWd_angle_correct

ed

[ 7s0.m00001 - 300
[ =00.0000001 - 850
[ es0.0000001 - 0o
[ =00.0000001 - 030
[ ss0.0000001 - 1000
[ 1000000001 - 1,050
[] 1050000001 - 1,100

Over 7,000 thin sections available

GEOLOGIC ATLAS OF MCLEOD COUNTY, MINNESOTA












ﬁ... ! A

r Pl _...J..

<l 1L i
g







































































		Slide Number 1

		Slide Number 2

		Slide Number 3

		Slide Number 4

		Slide Number 5

		Slide Number 6

		Slide Number 7

		Slide Number 8

		Slide Number 9

		Slide Number 10

		Slide Number 11

		Slide Number 12

		Slide Number 13

		Slide Number 14

		Slide Number 15




Photo album highlights of the

2009
AASG/USGS Geoscience Data Preservation
Techniques Workshop

July 14 & 15
Indiana University
Bloomington






Co-hosts John Steinmetz (Indiana Geological Survey) and Frances Pierce (USGS) open the 2009 Workshop and review the agenda.






John Steinmetz (Indiana Geological Survey and Workshop co-host) will be the first speaker.






Tim Wahl (Minnesota Geological Survey) presents his poster co-authored with Harvey Thorleifson.






Tim Wahl's work undergoes close inspection.











Susan Seitz and Lawrence Freeman'’s poster (Alaska Division of Geological and Geophysical Surveys) receives attention.






Sandy Ebersole (Geological Survey of Alabama) questions Joseph Bamberger (New York State Geological Survey) about his
poster demonstrating techniques being employed to repackage samples for long-term preservation and quicker access.






Michael Laine, Thomas Dempster, and Steve Bowman'’s poster (Utah Geological Survey)

demonstrated the capabilities of Utah’s largest collection of well cores and cuttings.






Harvey Thorleifson (Minnesota Geological Survey) makes a point to the
crowd assembled at his poster co-authored with Tim Wabhl (right, facing).






Field trip to the Ruth Lilly Auxiliary Library Facility, or the ALF, a near-off-campus repository

for the preservation and long-term storage of low-use or rare and fragile library materials.






ALF technician demonstrates the process of receiving, cataloging, and bar-coding books to be stored.
Volumes are sorted and stored by size (note colored sizing tray in foreground) to economize on space utilization.
A sizable inventory of book cartons can be seen in the background.






Vaughn Nuest, Manager of the ALF, (plaid shirt) discusses how volumes are stored and retrieved in the “vault,” a secure,
temperature-and-humidity-controlled facility. Each volume’s location within the vault is revealed by three bar codes, one
each for the volume, tray, and shelf. A cherrypicker forklift (left) facilitates access to the upper levels of the shelving.






Resembling a scene from “Raiders of the Lost Ark,” the ALF’s vault holds approximately
2.8 million volumes. Any volume can be retrieved and delivered on-campus within one day.






Field trip to the Indiana Geological Survey (IGS).






IGS Preservation Specialist Elke Pessl (center) demonstrates how fragile, historic coal mine maps are carefully unfolded and flattened.






Elke Pessl demonstrates how a flattened mine map is stabilized. In this instance, she is applying acid-free rice paper to the back of a map.






Flattened maps are encapsulated in large acetate sleeves so they can be scanned and digitized.






IGS Petroleum Geologist Charly Zuppann (blue shirt, facing) demonstrates the concept of lithology strips, long card stock to which well
cuttings are glued. Lithstrips facilitate the examination and correlation of the geology of numerous wells in quick succession.






Many have never seen a lithstrip before. The IGS has been systematically producing them for
over 50 years. There are currently about 9,000 wells represented in the IGS lithstrip collection.






Jerry Weisenfluh (Kentucky Geological Survey) gives an interactive demonstration of the databases available at the KGS over the Web.






Attendees of the 2009 AASG/USGS Geoscience Data Preservation Techniques Workshop
assembled on the front steps of the Indiana Geological Survey, Bloomington.
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