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Executive Summary

Everyone in downtown Hutchinson, a city of 40,000 in
central Kansas, heard or felt the explosion, Wednesday
morning, January 17, 2001. Natural gas burst from the
ground under Woody’s Appliance Store and the adjacent
Décor Shop, blowing out windows in nearby buildings.
Within minutes, the two businesses were ablaze. That
evening, geyser-like fountains of natural gas and brine, some
reaching heights of 30 feet, began bubbling up 3 miles east
of the downtown fires. The next day, natural gas, migrating
up a long-forgotten brine well, exploded under a mobile
home and killed two people. The city ordered hundreds of
residents to evacuate homes and businesses, many of whom
would not be able to return until the end of March (Allison,
20011).

The Kansas Geological Survey (KGS) stepped into a situ-
ation where demand for answers was great, but information
was in short supply. Fortunately, the KGS had cores pre-
served in its repository from a project the Atomic Energy
Commission had conducted in the 1960s to investigate the
geology of localities being considered for nuclear storage.
Practically unused for more than 30 years, these cores con-
tained information that could be obtained rapidly—and with-
out the time or risk of drilling into another unknown gas
pocket. Geologists examined these and other cores and
samples from wells drilled in the area to get a sense of the
potential paths for gas flow through the rock. Armed with
this information, obtained using geoscience data and collec-
tions, the KGS gathered new seismic data around the city,
from which two anomalous zones of potential high gas pres-
sure were identified. The gas had migrated 8 miles from a
leaking salt cavern used as an underground natural gas stor-
age facility. This gas was then safely vented. Over the next
two months the Kansas Gas Service consulted with the KGS

about possible vent-well locations and additional vent wells
were drilled to release pressure. Hutchinson was safe from
further gas geysers and gas explosions—and the displaced
residents finally could return safely to their homes. Under-
standing of the situation was initiated through the KGS’s
fast action—action that began with cores that had been col-
lected for another purpose many years earlier. Having im-
mediate access to critical geoscience data and information
played a crucial role in facilitating rapid response to a local
crisis.

THE NEED FOR GEOSCIENCE DATA AND
COLLECTIONS

This report builds the reader’s understanding of the util-
ity of geoscience data and collections, why these were ac-
quired initially, why many remain useful, and what should
be kept.  Geoscience data and collections2  (e.g., cores, cut-
tings, fossils, geophysical tapes, paper logs, rocks) are the
foundation of basic and applied geoscience research and edu-
cation, and underpin industry programs to discover and de-
velop domestic natural resources to fulfill the nation’s
energy and mineral requirements. Geoscience data and col-
lections record the history of processes that operate on the
Earth today and in the past and provide insights that lead to
improved prediction of hazards, both immediate and long
term. The geoscience community has amassed an enormous
wealth of data and collections, most of which remain poten-
tially useful and would be costly to replace, and much of
which cannot be replaced. The diversity and quantity of these
geoscience data and collections continue to expand, and as

2Geoscience collections are groupings of individual geoscience items
that may be related by sample type, geographic location, or scientific or
applied interests (see Appendix E for more information on this and other
technical terms highlighted in the text).

1Reprinted with permission from Geotimes, October 2001. Copyright
American Geological Institute, 2001.
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they have, so has need for space and funding to support their
preservation and accessibility.

Archiving and maintaining data and materials collected
during the course of geoscientific research carry benefits well
beyond those recognized by the scientific and academic com-
munities. Well-maintained and well-documented geoscience
data and collections are storehouses of information that likely
will result in better assessment and management of natural
resources, better understanding of the geologic hazards with
which we live, and enhanced knowledge of the history of
Earth and life. Virtually every facet of our daily life is
touched either directly or indirectly by geoscience data and
collections—from power that lights our cities to coatings on
paper in books to medicines that save lives. If you drive a
car, ride a bus, walk on sidewalks, take medicine, wear syn-
thetic fabrics, or read a magazine, you have come in direct
contact with and used geoscience resources, all of which owe
their origin to information gleaned from geoscience data and
collections.

Both the quality and quantity of geoscience data and col-
lections have direct bearing on the accuracy of predicting
and meeting future resource and engineering needs. More-
over, geoscience data and collections provide critical infor-
mation that scientists and engineers need to help inform a
variety of important societal decisions, including problems
resulting from increased population growth on our planet.
For example, current fossil energy resource assessment and
exploitation is based directly on knowledge of the subsur-
face geological and engineering properties of the rocks that
contain the resources. Natural hazards are assessed using
historical records of their occurrence, coupled with prehis-
toric evidence gathered using geoscience data and collec-
tions. In both cases, absence of geoscience data and collec-
tions means that interpretations will be weaker at best and
erroneous at worst.

GEOSCIENCE DATA AND COLLECTIONS AT RISK

Geoscience data and collections are imperiled, even
though many are potentially useful and valuable in the fu-
ture. Billions of dollars have been spent to acquire them. For
instance, the U.S. Geological Survey (USGS) estimates that
the cost to replace the geoscience data and collections
archived in its Core Research Center at Lakewood, Colo-
rado—a facility that contains no more than 5 percent of the
volume of at-risk geoscience data and collections in the
United States—is on the order of $10 billion (NRC, 1999a).
Other examples include federal support in excess of $500
million for the acquisition of deep-sea sediment cores by the
Ocean Drilling Program between 1983 and 1998 (NRC,
2000), and the estimated $535 million value of geologic
materials housed at the Kentucky Geological Survey (Ken-
tucky Geological Survey, 2001).

The committee learned that many geoscience data and
collections already have been lost, and many more are at

risk. Housing of and access to geoscience data and collec-
tions have become critical issues for federal and state agen-
cies, academic institutions, museums, and industry. Nearly
two-thirds of the state geological surveys the committee
polled reported that their geoscience data and collections li-
braries have 10 percent or less space remaining for new data
and collections. Even more critical, 46 percent of those same
state geological surveys either reported that there is no space
available or have refused to accept new material.

THE CHARGE TO THE COMMITTEE

The dilemma over geoscience data and collections is this:
more and better geoscience data and collections exist now
than ever before, however planning for space and mainte-
nance of these data and collections have not kept pace with
their acquisition. Therefore, appropriate management of
these data and collections has become a more critical prob-
lem now than ever before. Consequently, the overall goal of
this study was to develop a comprehensive strategy to man-
age geoscience data and collections in the United States.
Specifically, the committee was charged with the following
tasks:

1) Develop a strategy for determining which geoscience,
paleontological, petrophysical, and engineering data to
preserve.
2) Examine options for the long-term archiving of and pro-
vision of access to these data.
3) Examine three to five accession and repository case
studies as examples of successes and failures.
4) Distinguish the roles of public and private sectors in data
preservation.

The committee concentrated its effort on the preservation
and management of physical data (e.g., cores, cuttings, fos-
sils, geophysical tapes, paper logs, rocks) as opposed to digi-
tal data (e.g., computer-stored information). Nevertheless,
the committee addressed the use and importance of digital
information to enhance cataloging and dissemination of in-
formation about the physical materials (i.e., metadata about
the geoscience data and collections). Digital access to infor-
mation about geoscience data and collections is a key ingre-
dient to their use by the widest range of clients possible.

WHAT SHOULD BE PRESERVED?

Geoscience data and collections are valuable national re-
sources, some of which should be preserved and made avail-
able for scientific and strategic use. Despite their importance,
utility, and value, substantial amounts already have been lost.
For example, the record of the deepest well cored in the
United States has been lost. The present-day cost to acquire
a similar core is estimated at $12.3 million to $16.4 million
(Michael Padgett, EEX Corporation, personal communica-
tion, 2001).
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Potential causes of loss of existing materials are numer-
ous. Examples include lack of space in repositories, chang-
ing interests of some companies away from domestic pro-
duction, company mergers, deterioration of materials and
accompanying information over time, changes in staff and
staff research interests, and reductions in work force at gov-
ernment facilities. Based on information presented to us and
gathered over the course of the study, the committee con-
cludes that many geoscience data and collections are cur-
rently in peril. Therefore, the committee recommends that
priority for rescuing geoscience data and collections be
placed on those that are in danger of being lost. The com-
mittee recommends that the highest priority for reten-
tion and preservation be directed toward data and col-
lections that are well documented and impossible or
extremely difficult to replace. Other factors to consider
when setting priorities for preservation are potential applica-
tions, accuracy, quality and completeness, and redundancy.
Table ES-1 summarizes the committee’s assessment of
overarching factors pertinent to the decision to retain or dis-
card (deaccess) geoscience data and collections.

Assessing potential applications of geoscience data and
collections is an important step in prioritization, and is a chal-
lenge that should not be left to a single individual. Assessing

basic and applied potential of any physical data is a task that
requires vision, imagination, and broad experience. Such
guidance should be sought through external science advi-
sory boards that represent a broad range of scientific, gov-
ernment, and business communities (collectively, the user
community). Examples of the user community advising on
priorities for preservation include those for the National Ice
Core Laboratory and the Ocean Drilling Program. Such ad-
visory committees are in a position to provide realistic rec-
ommendations (as opposed to the unrealistic recommenda-
tion of “keep everything”) about what to keep using criteria
suggested above against a backdrop of what might be needed
in the future.

Enormous volumes of geoscience data and collections are
held by a large number and variety of institutions. Museums,
state geological surveys, universities and colleges, federal
agencies, and industry all hold geoscience data and collections
that have been amassed over as many as several hundred years.
The committee estimates that more than 15,000 miles of cores
and cuttings, well over a quarter of a billion line-miles of
seismic data, and more than 100 million boxes of fossils are in
geoscience repositories today. Furthermore, the committee con-
cludes that sufficient geoscience data and collections in the
United States are at risk of loss to fill at least 20 times the

TABLE ES-1 Criteria for Determining Which Geoscience Data and Collections to Preserve

Potential Quality/ Non-
Criteria Well Documentedd Irreplaceablee Applications f  Accurate Completeness Replicative

Collections:
Cuttings X x x X _ X
Engineeringa X x x X x _
Fossils X x x X x _
Geophysicalb X x x _ x X
Maps/Notesc X x x _ x X
Mining Cores X x x X x _
Other Rock Cores X x x X x X
Sediment & Ice Cores X x x X X _

X=present or necessary for preservation (i.e., absence = candidate for deaccession).
x=may be present and may be a factor for preservation (i.e., absence may not be a factor for deaccession).
_=not present and not necessary for preservation (i.e., absence is not a factor in deaccession).
Criteria are arranged from left to right in approximately decreasing order of importance (but see text for further explanation and elaboration).
Collections are arranged alphabetically.

aIncludes drill stem tests, completion records, site reports, and other engineering data/reports on CD, computer disk, fiche, paper, tape, or some other quasi-
stable medium.

bIncludes seismic data, down-hole geophysical data, fly-over geophysical data, and other geophysical data on CD, computer disk, fiche, paper, tape, or some
other quasi-stable medium.

cIncludes unpublished materials on CD, computer disk, fiche, paper, tape, or some other quasi-stable medium, whether or not they were used in the
production of published products.

dAll collections must be well documented before any other assessment of their utility and future can be done. Indeed, whether or not a rock, fossil, core, or
other item is replaceable is completely unknown in the absence of adequate documentation to assess uniqueness. That said, if part of a collection is not
replaceable, but only documented well enough to know that it is unique, it probably should be kept anyway. Documentation includes, but is not limited to,
information about age, location, depth, collector or author, date acquired, and associated materials.

eImpossible or highly unlikely to collect a similar sample (e.g., a mine core from a completely mined-out locality; a sample from a politically inaccessible
part of the world; a sample requiring great time and effort to recollect such as a deep ice core from Antarctica or Greenland).

fThis category in particular should be weighed judiciously by a science advisory board comprised of members of the user community.
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USGS Core Research Center in Lakewood, Colorado. These
figures are estimates that reflect minimum values.

Assessing the complete breadth and depth of geoscience
data and collections that exist was just one of the challenges
the committee faced. Simply stated, the quantity, variety,
and quality of the nation’s geoscience data and collections
are largely unknown. The committee found that information
on geoscience data and collections that have been lost or
discarded is elusive because of their proprietary nature, the
unwillingness to admit to discarding such data and collec-
tions, and the challenges and costs of donating them to a
public facility (for example, the ongoing 6-year-old negotia-
tions between Shell Oil Company and the Internal Revenue
Service) versus discarding them.

Consequently, the committee became keenly aware that
an understanding of the wealth of geoscience data and col-
lections available to the public and private science and tech-
nology sectors is imperative. Without that understanding, we
cannot make the best use of what already exists, or under-
stand what is now at risk of being lost or discarded. Gather-
ing comprehensive information on existing data and collec-
tions is essential for their future use. Therefore, the
committee recommends funding cataloging efforts to
gather comprehensive information about existing geo-
science data and collections. The committee recommends
that access to these funds be on a competitive basis, and
that preference be given to institutions with holdings that
meet the same priorities as those outlined above for pres-
ervation. The Institute of Museum and Library Services and
the National Science Foundation are two federal agencies
with experience and demonstrated effectiveness at distribu-
tion of funds to the museum, library, and science communi-
ties on a competitive basis. The inventory process should
proceed simultaneously with development of a geoscience
data and collections management system, and, to stimulate
knowledge and use of the data and collections, the resultant
institutional catalogs should be available online.

The number of universities, colleges, museums, institutes,
state agencies, and other geoscience-oriented entities that
need support for these cataloging efforts is certainly in the
hundreds. Therefore, the committee recommends that this
initial catalog funding effort target 5 to 10 institutions
each year until the nation’s geoscience data and collec-
tions are adequately assessed. The committee estimates
that this effort would be effective if supported at the level of
$5 million to $10 million per year.

OPTIONS FOR LONG-TERM ARCHIVING AND ACCESS
TO GEOSCIENCE DATA AND COLLECTIONS

Managing Geoscience Data and Collections in the United
States

Because the volume and variety of geoscience data and
collections are great, the goal of achieving long-term

archiving of and access to geoscience data and collections
must be achieved sequentially. The committee recom-
mends the establishment of a distributed network of re-
gional geoscience data and collections centers, each with
an external science advisory board. Each center would be
a consortium of government, academic, and industry entities
within the region, and would likely build off existing infra-
structure and expertise. Among their various roles, the cen-
ters would foster cooperation among existing repositories,
encourage adoption of uniform standards, and coordinate
outreach. The committee found that successful (i.e., sup-
ported, maintained, and used) geoscience data and collec-
tion centers served relatively focused communities of inter-
est (most often geographically defined areas). An excellent
example of such centers, with external science advisory
boards, broad community involvement, and regional distri-
bution can be found in the current core repositories for the
Ocean Drilling Program.

There was consistency among those testifying to the com-
mittee, and consensus within the committee itself, that one
model of a single, national geoscience repository was im-
practical. Four barriers stand out to such a model:  the unten-
able cost of moving all geoscience data and collections to a
single location, the enormity of scale that such a center would
entail, the impracticalities of expecting many users to come
to the center, and the unwillingness of many existing reposi-
tories to part with their collections. Regional centers, on the
other hand, are large enough to achieve economies of scale,
but small enough to encourage local interest and support.
Distributing the centers would permit sponsors to nurture
regional networks of dedicated volunteers, content donors,
and financial benefactors.

The committee concludes that immediate action is needed
to stop the loss of irreplaceable geoscience data and collec-
tions in areas containing the greatest volume of at-risk ma-
terial. Criteria for assessing risk include those outlined ear-
lier. In terms of sheer volume of data, shifting priorities of
those holding data, and merger activity, those regions with
long histories of resource extraction stand out. The commit-
tee recommends establishing three centers (one each in
the Gulf Coast, Rocky Mountain, and Pacific Coast re-
gions). Furthermore, the committee recommends that
additional regional centers, as merited, be established
over the next 5 to 10 years, and that preference be given
to centers that meet three main criteria:  1) need for such
a center in the region (i.e., active clientele, identified col-
lections of high priority, at-risk data in the region), 2)
broad involvement and support among various regional
geoscience and other entities (government, academia, and
industry), and 3) active participation of an independent,
external science-advisory board. The committee recom-
mends that the centers build upon existing expertise and
infrastructure—such as state geological surveys, muse-
ums, universities, and private enterprises—and that,
where practical, more efficient use of existing space be
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encouraged before expansion. Furthermore, the commit-
tee recommends that access to the center-establishment
and improvement funds be on a competitive basis.

For reasons stated above, the National Science Founda-
tion is a logical distributor of the funds. The committee esti-
mates that each center would cost between $35 million and
$50 million to establish.3  Additional support would be
needed for operations costs. Therefore, the committee rec-
ommends additional maintenance and operations expen-
ditures, which would be re-evaluated regularly on a com-
petitive basis, to ensure maximum utilization of each
center (i.e., to encourage public outreach and awareness,
use, and cost-sharing activities). The committee estimates
these costs to be in the range of $3 million to $5 million per
year for each center.

A Strategy for Managing Federal Geoscience Data and
Collections

Federal agencies responsible for geoscience data and col-
lections in the United States should lead the way by setting
examples of good practices in preservation and use of geo-
science data and collections. Such examples serve to pro-
mote public good, increase the visibility of the federal side
in a leadership role, and increase the likelihood of federal
partnerships with the private sector.

The committee learned that inadequate levels of support
for cataloging and archiving of geoscience data and collec-
tions exist within many federal entities. For example, at the
National Museum of Natural History (NMNH), which
houses the nation’s largest publicly available geoscience
collection, only 10 percent of the holdings currently are elec-
tronically cataloged. Moreover, both the NMNH and the
USGS have experienced reductions in force that have com-
promised their ability to care for their collections. Therefore,
the committee recommends that federal agencies be sup-
ported to the same extent as non-federal institutes and
consortia with respect to cataloging and repositories, and
with regular review. The committee recommends that
priorities for federal agency support should closely fol-
low those recommended for the regional centers:  1) need
for such a repository in the agency, 2) broad or active
involvement within and among various federal geo-
science agencies (e.g., BLM, DOE, EPA, NASA, NOAA,
NSF, USACE, USGS, USNM), and 3) active participa-
tion of independent, external science-advisory boards.
The committee envisages (where appropriate) federal agen-
cies as potential members of the proposed regional consor-
tia, with funding for federal and non-federal entities in this
instance converging within these consortia. Such arrange-
ments between state and federal agencies are already in place

in Colorado and Alaska, for example. Lastly, federal agen-
cies should be permitted to offset some costs with appropri-
ate charges for selected services.

While it exists, coordination among federal agencies that
collect or archive geoscience data and collections could be
improved. Such improved coordination would optimize shar-
ing of business practices and consumer use of related data
collected by various agencies or establishing priorities
among agencies so that limited funds can be used to the best
overall effect. Adoption of consistent and good practices,
along with a clarification of roles, would, at a minimum,
increase efficiencies for federal agencies and the user com-
munity, comparable in some respects to the goals of the Na-
tional Spatial Data Infrastructure (NRC, 1993) and the
Geospatial One-Stop initiatives.4  In addition, such collabo-
ration would render the whole of government holdings more
complete, enhance the value of individual components, and
permit a significantly (and, eventually, measurable) in-
creased benefit to diverse communities.

To optimize federal coordination, the committee recom-
mends establishing a federal geoscience data and collec-
tions coordinating committee. Such a committee could be
established and funded through the Office of Management
and Budget, as the committee would oversee coordination and
increased efficiency among a range of federal agencies. This
federal geoscience data and collections coordination commit-
tee should be broad-based, reaching between and within all
federal and quasi-federal agencies involved in geoscience re-
search or geoscience data and collections acquisition. The
committee’s charge should focus on coordination of federal
agencies’ roles with regard to geoscience data and collections
preservation, access, and use. The committee recommends
that the federal geoscience data and collections coordinat-
ing committee should appoint several federal external sci-
ence advisory boards to advise on priorities for federal
holdings, with respect to preservation, cataloging, and ac-
cess among and within federal and quasi-federal agencies.
Previous NRC reports (e.g., NRC, 2001) already have noted
the value for federal agencies of having direct external com-
munity involvement and advice to help set internal priorities
for funding, monitoring, and research efforts. Examples of
federal external science advisory boards that deal with collec-
tions are those within the operating structure of the National
Ice Core Laboratory (coordinated jointly by the USGS and
NSF) and the Smithsonian Institution.

The federal, external science advisory boards would fo-
cus on holdings within the federal government, but would

4These two initiatives are useful models in several respects. First, they
seek to render data from many federal, state, and local agencies both conve-
nient to access and easy to use together. Second, they must address diverse
missions, user communities, producer concerns, data definitions, and data
formats. Information providers may themselves produce the data, or they
may obtain data from external sources. Coordination of U.S. geoscience
data and collections will involve all of these issues.

3The committee bases its estimates on building anew, and recognizes
that costs could be less if a center were to build off existing infrastructure.
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coordinate with the science advisory boards recommended
for the regional geoscience data and collection centers. The
federal, external science advisory boards, which could be
discipline-based, would advise on establishment of consis-
tent practices across agencies with respect to preservation of
and access to geoscience data and collections acquired from
public lands or using federal funds. In addition, the federal,
external science advisory boards would advise on what geo-
science data and collections should logically fall within the
purview of various federal agencies. Monitoring of conform-
ance to agreed-upon practices, as a question of how rather
than what, would reside within the charge of the federal geo-
science data and collections coordinating committee.

The federal geoscience data and collections coordinating
committee would have other responsibilities related to how
the federal effort should be streamlined, coordinated, and
improved. One such responsibility would be monitoring
implementation of electronic reporting for all exploration,
exploitation, and research reports currently submitted to the
federal government. The committee believed that electronic
reporting was a necessary step to minimize the burden of
cataloging newly collected geologic data and samples, while
maximizing their potential use. As noted, the challenge to
catalog existing geoscience data and collections is already
immense. Therefore, the committee recommends that elec-
tronic reporting be implemented as soon as possible, with
additional funding as required to accelerate it. Examples
of programs of electronic reporting can already be found at
the provincial level in Canada and Australia, and in the state
of Wyoming.

The cataloging effort recommended for non-federal insti-
tutional holdings is of equal importance for future use of
federal geoscience data and collections. Therefore, the com-
mittee recommends that the federal geoscience data and
collections coordinating committee monitor and facilitate
progress of cataloging efforts across the federal govern-
ment. Here, the federal geoscience data and collections
coordinating committee should work closely with the fed-
eral, external science advisory boards to determine which
cataloging efforts warrant the highest priority. In addition,
the federal geoscience data and collections coordinating
committee should facilitate and coordinate Internet access to
all federal geoscience data. This would include (but not be
limited to) reports and catalogs of holdings, location and
availability of similar geoscience data and collections, and
contact information (where appropriate) for onsite use of
geoscience data and collections. Success of this effort will
be enhanced by coordinated adoption of digital data stan-
dards to improve interoperability of interagency information.

Regular review of the roles of the National Science Foun-
dation and Institute of Museum and Library Services as dis-
tributors of funds for non-federal cataloging and repository
efforts is essential. If existing external review mechanisms

(e.g., committees of visitors, external steering committees)
are inadequate for this task, new ones should be devised.

The Roles of Public and Private Sectors

From the testimony of those who use geoscience data and
collections (see Appendix B) the committee concluded that
incentives (and even some mandates) for preservation of
geoscience data and collections would encourage preserva-
tion efforts, and that partnerships and consortia are the most
appropriate means by which to maintain long-term security
for the various regional repositories. Therefore, the com-
mittee recommends establishing a combination of fed-
eral, state, regional, and local government incentives and
requirements for geoscience data and collections dona-
tions and deposition. Establishing such incentives should
be an immediate priority to stem the tide of lost and dis-
carded geoscience data and collections, many of which
remain useful. Such incentives would encourage private
donations of geoscience data and collections by providing
credit for shipping costs and fundamental recognition that
fossils, rock, sediment, and ice are unique and have donation
value. When such data and collections are used to enhance
recovery of resources, federal support for these incentives
could pay for itself many times over (see DOE, 2002). An
incentive for the research community would be a require-
ment that geoscience data and collections amassed during
federally funded research (i.e., funded by agencies such as
DOD, DOE, EPA, NASA, NSF, USGS, USNRC) be
archived appropriately, cataloged, and made accessible to
the public (e.g., NSF guidelines in Appendix G, and in
USGCRP, 1991). Federal support for research should be, in
general, contingent upon the public availability of these geo-
science data and collections within a reasonable time.

The geoscience community itself must take more respon-
sibility for preservation and use of geoscience data and col-
lections. Although the necessity and importance of these data
for research and interpretations are broadly accepted, ad-
equate curation and long-term care for them take time and
consequently fall through the cracks. The geoscience com-
munity should do more than just acknowledge the impor-
tance of geoscience data and collections—it should establish
incentives, rewards, and requirements for their care and ac-
cessibility. The committee recommends that the geo-
science community adopt standards for citation in scien-
tific and other publications of geoscience data and
collections used. Citation histories enhance credibility and
importance to well-organized, often-used data and collec-
tions. In addition, the committee recommends that institu-
tions and professional societies establish (where appro-
priate) awards and other forms of recognition for
outstanding contributors to the preservation and acces-
sibility of geoscience data and collections.
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EXECUTIVE SUMMARY 7

THE TIME IS NOW

Well-maintained and well-documented geoscience data
and collections have both immediate and long-term value.
The nation has assembled a wealth of geoscience data and
collections. Some of these already have been lost, and many
more are in imminent danger of being lost—through mis-
management, neglect, or outright disposal—if immediate
action is not taken. The recommended solutions that this

committee proposes represent a strategy for such immediate
action. Future generations deserve the opportunity to build
upon existing successes and avoid repetition of our failures.
Geoscience data and collections are national resources, and
are a part of our nation’s heritage. Preservation of geoscience
data and collections is a comparatively small investment in
our past, our present, and our future, with both immediate
and long-term benefits.
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Preface

On September 20, 1999, the National Research Council
(NRC) received a letter from Dr. Philip D. Vasquez, Deputy
Assistant Secretary for Natural Gas and Petroleum Technol-
ogy, conveying the request of the U.S. Department of En-
ergy (DOE) that the NRC establish a committee to deter-
mine the options and develop a strategy for the preservation
and management of subsurface geoscience data. Because of
the broad concern on this matter across the geoscience com-
munity, a wide range of sponsors supported the activities of
the committee. These sponsors were American Association
of Petroleum Geologists, American Association of Petro-
leum Geologists Foundation, American Geological Institute,
Department of Energy–Fossil Energy, Department of En-
ergy–Yucca Mountain, Geological Society of America, Na-
tional Science Foundation, Paleontological Society,
Petrotechnical Open Software Corporation, Schlumberger,
Ltd., Smithsonian Institution, and U.S. Geological Survey.

The committee operated under the aegis of the Commit-
tee on Earth Resources, a standing committee of the Board
on Earth Sciences and Resources. It carried out its work
through 4 meetings, 6 site visits by the full committee, 6 site
visits by subsets of the committee, and distribution and
analysis of a questionnaire. A total of 39 state geologic sur-
veys and 17 other entities responded to the questionnaire. A
list of oral and written contributions to the committee is pro-
vided in Appendix B. The full committee visited the follow-
ing sites:  the Smithsonian Institution in Washington, DC;
the U.S. Geological Survey in Lakewood, Colorado; the
Denver Earth Resources Library in Denver, Colorado; the
National Geophysical Data Center in Boulder, Colorado; the
Bureau of Economic Geology, University of Texas at Aus-
tin; and C&M Storage Inc. in Schulenberg, Texas. Subsets
of the committee visited the Colorado School of Mines Ge-
ology Museum; DOE’s Yucca Mountain project in Nevada;
the Energy Information Administration in Washington, DC;
the National Archives and Records Administration in Col-
lege Park, Maryland; the Northern Rockies Geologic Data

Center, in Billings Montana; and the U.S. Army Corps of
Engineers in Washington, DC.

In responding to DOE’s request to determine the options
and develop a strategy for the preservation and management
of geoscience data, the committee paid particular attention
to the preservation and management of physical data (e.g.,
cores, cuttings, magnetic tapes, paper logs, rocks) as opposed
to digital data. It is beyond the charge of the committee to
focus on digital data. However, in keeping with the original
intent of several funding agencies, the committee task was
expanded beyond the original DOE request of “subsurface
geoscience data” to include collections, especially those of a
paleontological nature. It is important to clarify what is en-
compassed by the phrase “geoscience data and collections.”
“Geoscience” is a term for the collective subdisciplines of
the geological (solid Earth) sciences, including geobiology,
geochemistry, geohydrology, geophysics, sedimentology,
and stratigraphy, among others. “Data” and “collections”
were distinguished from each other on the basis of whether
the physical item originated naturally (a rock, mineral, or
fossil) or was produced from some other medium (a paper
log, a magnetic tape, a picture); the former fell under the
definition of collection and the latter fell under the definition
of geoscience data (see Appendix D). The committee recog-
nizes that the terms “collections” and “data” mean different
things to different sectors of the geosciences.  For example,
the petroleum and mining industries consider rock cores and
cuttings as “data,” whereas the museum community consid-
ers them “collections.”  The definitions of these terms as
used herein reflect the need for internal consistency within
the report.  In terms of geographic scope, the committee fo-
cused on geoscience data and collections of unconstrained
geographic origin, but housed in the United States.

DOE’s request to determine the options and develop a
strategy for the preservation and management of geoscience
data carries with it the implication that not everything can or
should be preserved. To do otherwise is unrealistic and re-
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x PREFACE

quires no determination of options—everything is kept. Con-
sequently, the committee entered into this project with the
assumption that not everything could or should be kept.
However, the diversity and variety of geoscience data and
collections are so vast that no specific set of protocols for
obtaining or discarding geoscience data and collections ap-
plies in all cases. To that end, the committee has produced a
set of guidelines under the premise that those who work with
the appropriate geoscience data and collections (i.e., the user
community) are the ones who are in the best position to as-
sess which items to keep and which to discard.

The committee is indebted to the support and hard work
of NRC staff. Teresia Wilmore (NRC Project Assistant) was
very helpful in making sure the committee got to the right

places and helped us with NRC travel and reimbursement.
Monica Lipscomb (NRC Research Assistant) was instrumen-
tal in tracking down information and assisting with editorial
copy after editorial copy. Paul Cutler (NRC Study Director)
kept the committee on track, provided extremely useful sum-
maries of complex discussions, reminded us of our tasks and
obligations, and did the initial writing for many parts of the
written document. Anthony de Souza (BESR Director) and
Tamara Dickinson (NRC Senior Program Officer) provided
very useful feedback and comments on rough drafts.
Winfield Swanson (NRC Editorial Consultant) edited the
first and last drafts.

Christopher G. Maples, Chair
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