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Abstract -- This contribution presents a general overview of trends and prospects for the future of the digital 
intersection of geoscience, information technology, and society. The Information Age has spawned a new 
technological environment comprising not only computer and telecommunications systems hardware but 
also increased volumes and new kinds of geoscience data and information services. These can collectively 
be termed "geoinformatics." The capacity to collect, store, and retrieve vast new datasets from microscopic 
to macroscopic scale, from ocean drill cores to global satellite monitoring, has initiated a corresponding 
revolution in our perception of the earth sciences. Once discrete disciplines, the earth sciences now 
constitute an interdisciplinary, integrated earth system science. Traditional libraries and information 
centers are making a corresponding technological transition from physical storehouses of paper texts to 
electronic gateways serving virtual communities of users. 

Buzzwords and keywords -- Cybrarians, databases, earth system science, e-books, e-journals, infobots, 
Internet, knowledge management, meta-data, news-feeds, search engines, technostress, virtual libraries, 
web-sites, World Wide Web. 

INTRODUCTION: ABOUT 
"GEOINFORMA TICS" 
This paper presents an overview of contemporary 
geoscience information as the intersection of 
three distinct, but related topics: first , an 
emerging paradigm in geoscience, called "earth 
system science"; second, information 
technology, particularly as demonstrated by 
information technologies in libraries; and third, 
some of the social impacts and implications of 
changes in information technology. 

For the majority of the citizens of the U.S. and 
other urbanized areas of the world, it is a 
common general characteristic that our daily 
lives are surrounded by, dependent upon and 
often interactive with computer operations. It is 
a little surprising that the word "informatics" 
may still seem foreign in the U.S.; we have 
employed instead various popularized phrases: 
cyber-this; hyper-that (as in "hyper-link", "hyper
text); and in some cases, "smart" (as in "smart 
car" and "smart house") and almost e- (ie. 
electronic) anything. For scholarly 
communications and transmission of technical 
data, we increasingly rely on a nearly global 
"matrix" of computer networks and message 
systems [Quarterman, 1990] . The concept of 
"informatics" refers less to any specific 
application, technique, or tool of computer 

software or hardware, but to the entire socio
technical environment, which is the informational 
infrastructure in which they and we inhabit. 

Informatics encompasses not only types of data, 
but the technologies of manipulating and 
communicating information, and the impacts that 
these data and technologies have on society. 
[http://biology.usgs.gov/cbi/about/index.htrnl#def 
Ll Hayles [1999] explained: "By 'informatics,' I 
mean the material, technological, economic, and 
social structures that make the information age 
possible . . .. the hardware and software that have 
merged telecommunications with computer 
technology; the patterns of living [working] that 
emerge from and depend on access to large data 
banks and instantaneous transmission of 
messages; and the physical habits ... that are 
transforming the human body [consciousness] in 
conjunction with information technologies .... To 
computer people. 'informatics' means simply the 
study and design of information technologies. In 
many European countries [it means] the cultural 
impact and significance of information 
technologies. "[p.313] 

Informatics can be considered in particular 
fields ; hence there is specialization in 
bioinformatics, as well as health and medical 
informatics. The terms "geoinformatics" and 
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"geomatics" are usually employed with a focus 
restricted to the use of computers and spatial data 
processing in cartography, geodesy, geographic 
information systems, and remote sensing. 
[Dermanis eta!., 2000; Mather, 1995], and 
journals such as Geoinformatica; Geomatica; 
and International Journal of Geographical 
Information Science]. Rocha Lagoretta [1992] 
proposed the integration of the "geoinformatica" 
concept to geological studies. Rossiter [2000] 
defines "geo-informatie's" simply as "information 
about the earth's resources, in particular stored in 
digital form." It is the intention of this paper to 
consider "geoinformatics" in this broader, more 
general perspective, with an emphasis on the 
impact of integrating digital geoscience 
information into library collections and services. 

There is a considerable legacy of international 
cooperation in computer data collection, storage, 
and exchange in the geosciences, beginning with 
the World Data Center System 
[http://www.ngdc.noaa.gov/wdc/ ]. Daniel F. 
Merriam was a forerunner in efforts to assess 
computer-related developments, by editing the 
Kansas Geological Survey Computer 
Contributions series (1966-1970) and two 
symposia volumes of computer applications 
[Merriam, 1969; 1981]. Other important sources 
include international symposia (variously titled) 
on Applications of Computer Methods in the 
Mineral Industry (APCOM); the International 
Association for Mathematical Geology (IAMG) 
[http://www.iamg.org/ ]; and the Computer 
Oriented Geological Society (COGS) 
[http://www.sni.net/-tbrez/cogsll. The journals 
Computers and Geosciences and Mathematica l 
Geology ( formerly Journal/ IAMG) continue as 
key titles in this field. 

Computer enhancement and computer
dependence in contemporary geoscience and 
related fields can also be considered part of the 
broader view of "geoinformatics" intended in 
this paper. Besides an extensive historical use 
of computers in geophysical and seismic 
recording, contemporary earth science research 
incorporates a wide and increasingly 
sophisticated array of computer-related 
applications, including environmental modeling, 
real-time monitoring instrumentation, 3-D 
visualization of subsurface landscapes, virtual 
field trips, etc. The online Geotechnical & 
Geoenvironmental Software Directory 
[http://www.ggsd.com/] and such sources as 
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Rockware [http://www.rockware.com/ ] provide 
a current sampling of these technical tools. 
Loudon [2000] presents an indispensable current 
summary of information technology in 
geoscience. From the field of ecology, 
Michener and Brunt [2000] provide another 
useful survey of data management and 
processing. An equally relevant task in 
geoinformatics, beyond the limits of the present 
paper, would survey geoscience educational 
technology, such as computer-assisted teaching, 
curriculum tools, course outlines, etc. 

Besides the expansive datasets and technical 
tools available, and the major bibliographic 
systems like GeoRef, there is a parallel growth of 
secondary sources designed to identify 
geoscience databases and information systems. 
Early compilations of geoscience information 
systems were made by the Committee on 
Storage, Automatic Processing and Retrieval of 
Geological Data (COGEODATA) of the 
International Union of Geological Sciences 
[Burk, 1973; Hutchison, 1975; Albert, Hruska 
and Rassam, 1989]. Hruska [1985] compiled a 
bibliography of European geoscience databases 
and edited the Proceedings of the 5th 
International Conference on Geoscience 
Information [Hruska, 1995]. In the late 1980's, 
the U.S. Geological Survey began compiling an 
Earth Science Data Directory of U.S. sources; 
now defunct, this directory was made available 
as part of commercial CD-ROMs. American 
Geological Institute's National Geoscience Data 
Repository System 
[http://www.agiweb.org/NGDRS/] is another 
effort in this tradition. 

In addition to the IAMG, another leading 
example of geoscience information practice is the 
Japan Society of Geoinformatics 
[http://wwwsoc.nacsis.ac.jp/jspi/ ]. For 
information professionals, in addition to this 
Geoscience Information Society 
[http://www.geoinfo.org/], there is a comparable 
Geoscience Information Group in the United 
Kingdom [http://www.gig-uk.co.uk/] . The 
Graduate School of Library and Information 
Science at the University of Texas at Austin 
offers a program in Geoscience Informatics, 
"Study and research applying the science of 
information technology to the broad scope of 
geological knowledge." 
[http://www.gslis.utexas.edu/-mijacog!Projectlho 
me.htrnl 1 · 



Any project which attempts to draw an accurate 
picture or suggest trends involving such a fluid 
and fast-changing field as computer science must 
remain a bit fuzzy and tentative. This author 
would echo the declaration of a print-reviewer of 
digital geoscience, Paul Browning, whose 
"GeoLogic" columns appeared in the journal 
Terra Nova from 1989-1996 [ 
http://www.gly.bris.ac.uk!WWW/TerraNovalterr 
anova .. htrnl/ ]; Browning [1995] complained, 
"Don't read this article! It was out of date the 
moment it was written. "[p.383] Nevertheless, 
the challenge for the present, which is the 
promise of tomorrow, is to bring together the 
diverse geoscience datasets and bibliographic 
tools and make them available to researchers 
and the public, anytime and anywhere, using a 
range of evolving information technologies. 

PART I. FROM GEOSCIENCE TO 
EARTH SYSTEM SCIENCE 

The global scope of interdisciplinary earth 
sciences 
Despite the retention of the term "geology" in the 
names of our premier scientific organizations 
(the Geological Society of America; Geological 
Society, London; the U.S. Geological Survey), 
the discipline of geology and its many step
children (geomorphology, geophysics, 
hydrology, etc.) are now seen as parts of a 
broader, more encompassing study of the whole 
earth, or "geoscience." From a historical point of 
view, "The word 'geology' .. .is being gradually 
replaced [by "geoscience"] .. . The new term 
expresses more planetary concerns, since the 
repository of archives available to earth sciences 
has increased in recent years. Moreover, the 
geosciences are interested not only in earth and 
its satellite, but also in all the planets of our solar 
system." [Gohau, 1991. p.216] 

Allegre and Courtillot [ 1999] have described 
modern revolutions in the earth sciences, both 
conceptual (plate tectonics, planetary 
exploration, environmental protection) and 
technological (computers, imaging the Earth, 
mass spectroscopy) and considered some of their 
implications: 

"Earth sciences now form the core of 
modern natural sciences, and provide 
the unifying paradigm in which one can 
go through the steps leading from the 
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synthesis of chemical elements to the 
emergence of the human species, and 
now its feedback action on the earth 
itself ... 
Through these various coupling 
mechanisms, the earth as a whole 
appears to be a unique integrated system 
(in the sense of systems theory) ... . 
[p.l918] 

Earth system science; a nascent paradigm 
A new paradigm is emerging, "earth system 
science," the study of Earth as a dynamically 
integrated whole. Like "geoscience," it 
incorporates the traditional perspectives of 
multiple specialties: atmospheric chemistry and 
physics; geology, geomorphology and 
geophysics, glaciology, hydrology, 
oceanography, soils, and even planetary science. 
But the parts within an earth system science are 
seen as more dynamically interdependent. Earth 
system science derives its special cohesive 
rationale from several sources: the unifying 
nature of satellite imagery and remote sensing of 
the earth; systems theory (especially feedback 
loops); geochemical cycles of natural elements; 
attempts to understand and model global climate 
change; and the ecology of biological 
communities (micro- and macro-ecosystems). 
The distinction in terminology is NOT merely 
semantic; there is an underlying change in our 
conception of the Earth itself. 

Our human perspective of the Earth underwent a 
dramatic change with the launching of remote 
sensing satellites, both manned and unmanned. 
Not only did they provide pictures of the Earth 
from outer space which helped inspire a new 
"environmental" consciousness, they delivered a 
vast new collection of data about the composition 
and complexity of the natural environment. The 
earliest use the concept of "earth system science" 
is derived from this overview of satellite remote 
sensing, which provided global views of climate 
and the oceans. 

In a "short history ofEOSDIS" (NASA's 
designation for an information system of Earth 
Observation data in the 1980's), there were "two 
revolutionary developments, one in science and 
one in technology . .. Both were related to rapidly 
increasing computational capabilities. Earth 
scientists developing computer models of the 
atmosphere and ocean realized that exchanges of 
energy, momentum, and mass with other parts of 
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the Earth must be modeled and taken into 
account to develop an accurate simulation. They 
began to speak of the Earth system, realizing that 
the atmosphere, ocean, and biosphere were 
intimately connected." [National Research 
Council, 1999. Annex 1]. 

NASA [NASA Advisory Council, 1986] 
described an Earth system overview; a program 
for global change. Subsequent NASA 
initiatives were reported in annual reports of its 
Earth System Science Division, NASA-Ames 
Research Center, Moffet Field, CA. NOAA 
regularly reports on its related data and 
information services in the newsletter, Earth 
System Monitor. In 1991, a National Research 
Council Panel [National Research Council, 1991] 
proposed a Four-dimensional model assimilation 
of data; a strategy for the Earth System Sciences, 
recognizing the need to integrate geophysical 
disciplinary sources, but still not comprising a 
truly comprehensive earth system. A later study 
[National Research Council, 1993] set forth an 
earth-science agenda to understand the past, 
present, and future behavior of the whole earth 
system. 

The new paradigm, this earth system, is not only 
drawn from climatological, geochemical 
[Velzer, 1999] and geological science, but also 
from microbiology and biological ecosystems. 
Russian authors explored the concept in what 
they termed "geoecology." [Troffimov, et al., 
1994). The integration, or re-integration, of 
ecological information with the geosciences is 
on-going. One measure of its progress is the 
debate over the Gaia hypothesis [Lovelock, 
1979, 1995; Kerr, 1988; Schneider and Boston, 
1991; and the Gaia Society [ 
http://www.gaiasociety.org/ ]. Another important 
contribution is the on-going work of the 
International Geosphere-Biosphere Program 
(IGBP) [http://www.igbp.kva.se/progelem.htmV 
]. 

Information systems have helped broaden the 
scope of the earth sciences and, at the same time, 
helped weave separate strands of disciplinary 
research together into a new fabric. 
We see indicators of these expanding research 
interests in earth science as a system of 
interdependent factors in the initiation of several 
interdisciplinary journals and series: 
Environmental Biogeochemistry and 
Geomicrobiology, 1978-
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Geomicrobiology Journal, 1978-
Biogeochemistry, 1984-
Global Biogeochemical Cycles, 1987-
Global and Planetary Change, 1993-
Hydrology & Earth Systems Sciences, 1997-

Earth system science has been included in the 
focus of several symposia. In 1988, the 
International Alfred Wegener Conference 
discussed "Geosphere fluctuations ; short term 
instabilities in the earth system."[Horwege, et al., 
1988] The 46th Arctic Science Conference 
[American Association for the Advancement of 
Science. Arctic Division, 1995] featured human 
ecology, landscape ecology, and earth system 
science. A series of Workshops in Earth System 
Science was initiated at Pennsylvania State 
University (PSU), beginning with a look at the 
Long term stability of the Earth system, [Barron, 
1989]. PSU created an inter-departmental Earth 
System Science Center [http://www.essc.psu.edu/ 
], and Stanford University offers a specialized 
B.S. and co-terminal M.S. degree program [ 
http://pangea.stanford.edu/ESYS/l. A workshop 
aimed at undergraduate educators sponsored by 
the American Geophysical Union promoted 
"innovation and change using an earth system 
approach." [Ireton et al, 1996]. 

More recent references include: a special issue 
of Ambia [Williamson, 1994]; a growing number 
of texts: [Mooney et al. 1993; Berger and lams, 
1996; Chameides and Perdue, 1997; 
MacKenzie, 1998; Merritts, et al, 1998; Velzer, 
1999; Jacobson et al., 2000; and Ernst, 2000 ]; 
and an encyclopedia, Encyclopedia of Earth 
System Science [Nierenberg, 1992). A five
volume Encyclopedia of Global Environmental 
Change (due January 2001, John Wiley & Sons) 
will feature two volumes on "the earth system." 

The earth system science paradigm will become 
even more generally recognized as the result of 
current geoscience activities. A new 
interdisciplinary initiative in the American 
Geophysical Union aims to create a framework 
and support group to study the structure and 
coupling of Water, Earth, and Biota (WEB) [ 
http://cires.Colorado.edu/hydrology/ ]. The 
National Science Foundation is funding 
development of a Digital Library for Earth 
System Education [ http://www.dlese.org/ ]. And 
we look forward to future developments from the 
joint meeting of the Geological Societies of 



America and London, June 24-28,2001, on 
"Earth system processes." 

Changes in scientific perception and information 
have ongoing implications not only for libraries 
but their administrative organizations as a whole. 
As a major case in point, the U.S. Geological 
Survey is undergoing a continuing evolution, 
notably foreseen by Dallas Peck [Peck, 1993] 
and a USGS Transition Team [USGS, 1993], 
which envisioned an organization of 
"collaborative, multi-scale scientific 
investigations into the Earth's systems and 
conditions ... " [p.1] and whose defined mission 
includes the following goals: to enhance 
understanding of Earth systems and their mutual 
interactions; to evaluate the influence of Earth 
systems and human activities on the global 
environment...to avoid harmful perturbations of 
the Earth's geosphere and biosphere; and to 
educate society on the Earth's systems, 
environment, hazards and resources." [p.5] 
Eaton et al. [1997] described the initiation of 
biological research activities and new 
technologies being used to disseminate 
information. 

Building upon progress in understanding and 
modelling processes and feedbacks within the 
geosphere and biosphere, with studying global 
biogeochemical cycles and remotely observed 
climate and environmental changes, as well as 
many other interactive geoscience fields, we 
should not be surprised by calls for "restoring the 
health of the earth's ecosystems; a new challenge 
for the earth sciences" [Rapport et al, 2000] . 
Geoscientists are approaching the task of 
formulating a comprehensive earth system 
science, beginning with ''Earth system models of 
intermediate complexity" [Ciausse et al., 2000] 
and engaging in critical socio-environmental 
issues into the future [Fyfe, 1997]. 

PART II. INFORMATION TECHNOLOGY 

The "Information Age," or the "computer 
"revolution," is justly summarized by the 
recognition that what was once experimental 
gadgetry for the use of specialists is quickly 
becoming a vehicle for daily commerce and 
universal communication, as ordinary to most 
citizens in industrialized nations as the telephone. 
Yet even for individuals and institutions that are 
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technically trained and readily adaptive to using 
new tools, the rate of change has been, and 
remains, taxing to both. 

The World Wide Web: chaotic cornucopia 
and super-medium 
The World Wide Web is ushering us into a new 
world, not just a new century. Not only have we 
not yet come to grips with the social 
implementation of information on the Web, its 
rate of growth is even challenging the 
technologies which currently deliver it. This 
necessitates plans for a "new" Web of greater 
capacity, such as the Internet 2 Project 
[http://www.internet2.org I] and the Next 
Generation Internet Initiative 
[http://www.ngi.gov/l. Scientists at the CERN 
laboratory near Geneva, Sw~tzerland, where the 
World Wide Web was created in 1989, are now 
working on a new level of computer 
interconnection, called the Grid. Tim Burners
Lee, the acknowledged inventor of the Web, is 
still pursuing its global development through the 
World Wide Web Consortium 
[http://www.w3.org/] , which emphasizes three 
fundamental design principles: interoperability, 
evolution, and decentralization. 

The speed of Internet implementation is 
phenomenal. As monitored by a number of 
Internet traffic sites [see, for example, Internet 
Statistics and Demographics 
[http://lcweb.loc.gov/globaVinternet/inet
stats.html/ ] and IntemetStats [ 
http://www.internetstats.com/index.php3 ] the 
number of Web sites has increased from 130 in 
1993 to well over 17 million in 2000, [Coopee, 
2000 ]. Usage is expected to escalate, especially 
as high-speed Internet connections become more 
common and "the next decade will bring an 
explosion of Internet usage in such places as Asia 
and Africa." [Connolly, 2000. p.53 ]. 

A potent force driving Internet growth is 
burgeoning use in the commercial sector: first, 
the wave of retail (consumer-direct) sites 
modeled on Amazon.com; next, a business-to
business (B2B) wave, having a growing number 
of sector-wide marketplace "portals" for 
purchasing and trading raw materials and 
business services. It would be foolhardy to 
ignore the possible effects on information 
resources of e-commerce and Web developments 
in geoscience-related businesses: geophysics [ 
Gobeli, 2000]; mining [CIM Bulletin, 2000]; 
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petroleum technology [J PT, 2000]; in chemical, 
energy, and metals [Arjona, 1999], as well as 
other industries. 

A major issue posed for the Web is the question: 
how long will its content last? The Web's 
instability and the tendency of sites to change or 
disappear altogether are seen as a major 
drawbacks for long-term research value. Finding 
general solutions to this problem is especially 
critical for maintaining the credibility and 
authority of scientific research and it is also 
important for historical preservation of the 
culture which the Web represents. "Linkrot" or 
dead links on Web-pages are inevitable but their 
annoyance can be alleviated by the use of link 
checking tools [Perez, 2000] and better site 
maintenance. For a global solution, many 
observers feel , "the emergence of, and adherence 
to, standards will be the key to developing 
stability in the ever-expanding space of 
electronic scholarly communications." [Bucci 
and McMahon, 2000. , p.60]. 

Commercial interests in managing efficient 
interchange of digital information of various 
kinds (from articles to databases) are active 
motivators for finding workable agreements, if 
not standardized protocols, that will permanently 
identify particular articles or digital objects on 
the Web, no matter to where they migrate or are 
transferred. The National Archives and Records 
Administration has a five year plan to build the 
archives of the future, including a "Persistent 
Object Preservation" project, which is being 
jointly carried out with the San Diego 
Supercomputing Center. The objective is to 
wrap articles in metadata to help preserve them 
for access. LOCKSS (Lots of Stuff Kept Safe) [ 
http://lockss.stanford.edu/ ] is a system prototype 
to preserve access to scientific journals published 
on the Web. Another proposed solution is the 
building of "internet libraries," which could be 
permanent archives of web-sites 
[http://www.archive.org/ ]. 

Future information technologies; science 
fiction and science fixation 
The capacity of computers for information 
handling is nothing short of super-human and 
projections by serious technical experts about 
their future capabilities are mind-boggling. We 
are challenged and guided by inspired visions of 
the possible [Campbell and Cramp, 1990; 
Karnpas, 2000; Kurzweil, 2000]. These help us 
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to constructively anticipate information utilities 
which may be commonly available in the near 
future, and to consider the changes they will 
entail in our living and working environments. 

Researchers will have intelligent software agents 
[Murch and Johnson, 1999], "infobots" and web
crawling "spiders" such as those used by search 
engines: every personal computer may soon 
retrieve "information retrieved in real time by 
agents that automatically roam the Web in search 
of relevant data" [Lucky, 2000. p.264]. Data 
sources of the near future will likely include not 
only global newsfeeds from multi-lingual 
databases, but also satellite imagery and data 
from real-time monitoring and alerting systems 
[Torres, 1995; Granato and Smith, 1999]. 
Visualization and virtual reality technologies [ 
http://virtual.er.usgs.gov/ ]offer additional levels 
of possibilities for geoscience applications, 
especially in education. Graphical presentation of 
database content is another research frontier: 
future search results may be analyzed with 
entirely new, logic-driven methods and presented 
in visual patterns, rather than print-dominated 
lists. [Bruggemann-Klein, et al., 1999]. 

Science fiction is narrative about possible 
futures . In contrast, science fixation occurs when 
we ignore or miscalculate the implications or 
entire results of a particular technological 
solution. It is wise to temper our excitement 
about information technology: we need to 
beware of "Digital mythologies" [Valovic, 2000] 
by realizing that there is much data and wisdom 
from the past, and even present human 
experience, which is not yet available via 
electronic media. We still need to deal with the 
problem of unequal access and real difficulties 
encountered by all users of information 
technology [Lopez de Prado, 2000]. The 
permanence of electronic records (ie. compared 
to paper) has not yet been sufficiently 
guaranteed. As in everything, there are costs, not 
only related to technical engineering [Dutta-Roy, 
2000], but also in terms of infrastructure 
financing, social regulations (ie. adopting 
protocols and standards), and human efforts, for 
achieving quality in electronic services. 

Towards virtual libraries 
Over the last few decades, we have generally 
observed the migration of information resources 
from print media to computer disks and CD
ROMs, and then to the Internet. The World 



Wide Web is making real the dream of 
completely digital or "virtual" libraries, vast 
collections of data and documents freely 
available to anyone, anywhere. But for many 
librarians, resistant or at least hesitant to call 
themselves "cybrarians," the Web is a mixed 
blessing. It elevates their work to new heights 
and expands their roles, but also presents what is 
called in the business world, a "disruptive 
technology." New actors and tools in 
information science and technology threaten to 
overtake the library sphere. Notice the edge to 
where the following summary of developments in 
information technologies takes us: 

"The ability to simulate and 
graph results, to ask 'what ifs' 
that might never be answerable 
with traditional lab-bench 
experimentation, to share 
results instantaneously, to 
search the world's information 
archives, and to be educated at 
one's own pace remotely are 
just a few of those 
improvements .. . What a 
pleasure it is to work in science 
today, and how far we have 
come from the days of libraries 
and slide rules!" [Lucky, 
2000. p.264] 

Statements such as this have suggested that the 
Web represents an inherent "threat" to physical 
libraries. An emerging generation of library 
professionals is working to address the digital 
challenge of redefining or re-imaging 
organizational missions: to change from being 
localized storage areas to becoming providers of 
distributed information resources and 
consultative services with evolving technologies 
[Arms, 2000; Atkinson, 1993; Griffiths, 2000; 
Martell, 2000; Saunders, 1999]. Guenther 
[2000] focuses on the possibility of integrating 
high-technology with personalized service. A 

1 number of sources and organizations offer 
guidance in the future direction of these efforts, 
such as: the ARL Digital Initiatives Database 
[http://www.arl.org/did/ ]; 
the Berkeley Digital Library SunSITE 
[http://sunsite.berkeley.edu/ ] ; 
the Digital Library Federation 
[http://www.clir.org/diglib/dlfhomepage.htm/ ]; 
and the D-Lib Forum [http://wwwdlib.org/ ]. 
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At present, the concept of "library" is still 
evolving in the Web environment, where the term 
may be used interchangeably among sites called 
"gateways,"or "portals," as well as "virtual 
libraries," and in at least one notable case, an 
"electronic village." These sources provide 
diverse information services, not only organized 
collections of data, but searchable catalogs and 
databases for information "shopping"; 
messaging and user-feedback forums; and 
"packaging" and delivery operations for 
receiving information. 

Regardless of the challenges, the Web is an 
inescapable new information environment, which 
librarians ignore or devalue at risk of their 
premier position as information specialists or 
intermediaries. Librarians must have some role 
in providing electronic services and in web-site 
development, if not as designers and developers 
themselves, then as content consultants and 
teachers. A survey of current library 
webmasters ' recommendations includes: strong 
administrative and organizational commitment to 
virtual library services; adequate resource 
allocation; and orderly planning [Taylor, 2000]. 

LIBRARY MATERIALS AND TOOLS 
BECOMING DIGITAL 

Digitizing Collections 
To merge older, pre-existing paper texts with 
electronic information requires digitizing reports 
and older texts found in library holdings. The 
primary reasons for converting texts to electronic 
forms include: 

• preservation of archival source material 
whic,jl may be physically deteriorating; 

~ reducing or eliminating loss or 
deterioration of materials having high 
usage; 

• permitting simulataneous use of material 
by researchers at many locations; 

• promoting awareness of key resources; 
• generating new sources of income. 

The appropriate digital technology for 
preservation remains an open question. 
However, digitization in some form, to facilitate 
"virtual" access, will doubtlessly be an increasing 
requirement for most special library collections, 
if not the general academic environment as well. 
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Many of the issues involved in digitization are 
discussed in a recent publication of the Northeast 
Document Conservation Center, Handbook for 
Digital Projects: A Management Tool for 
Preservation and Access [Sitts, 2000] . This 
work covers five years of NEDCC experience 
through its School for Scanning conferences on 
such topics as: rationale for digitization and 
preservation; project management; guidelines 
from case studies; vendor relations; selection of 
materials for scanning; copyright issues; ever
evolving technology; and digital longevity. 

Library Catalogs 
Traditional library catalogs, which are 
descriptive representations and location guides to 
physical holdings, have always suffered from two 
limitations: 1) the arbitrariness of their subject 
terms, which are slow to recognize new usages; 
and 2) their limited degree of subject access. An 
average of 2 or 3 subject headings per record in 
old card catalogs could never do justice to full 
indexing of contents. Online catalogs increased 
the range of subject retrieval by enabling un
structured keyword searching across and 
throughout several fields, eg. within titles and 
note fields, not merely by "authorized" subject 
headings. Recognizing this new capability 
permitted by computerized searching, catalog 
entries can now be expanded with detailed 
content notes and with multiple subject headings, 
all of which are searchable. 

Some examples of new kinds of online catalog 
include the following: 

Mining Environment Database (Desmarais 
Library, Laurentian University, Sudbury, 
Ontario) 
http://www.laurentian.ca/www/library/medlib.ht 
m/ 
[multiple searches of subject-specific collection 
of articles, books, and reports] 

Linking Florida's Natural Heritage Florida 
Environments Online 
http://susdl .fcla.edu/lfnh/ 
[demonstration project with cross-database 
searches of museum and library records] 

Hunterian Museum (University of Glasgow, 
Scotland) INCA 
http://www.hmag.gla.ac.uk/john/INCA/Incad.htm 
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[general-purpose museum catalogue with 
searchable indices of mineralogical and fossil 
specimens] 

The Bibliographic Enrichment Advisory Team at 
the U.S. Library of Congress (LC) 
[http://lcweb.loc.gov/catdir/beat/] is developing 
experimental library catalog projects and models. 
Digital Tables of Contents creates links within 
the bibliographic record for a book's table of 
contents (see for example, OCLC#41488920, 
Global climate change and pedogenic 
carbonates, 1999. 
http://lcweb.loc.gov/catdir/toc/9903581l.htrnl/). 

BECites+ produces Web-enhanced access to 
selected bibliographies. LC's BEOnline+ creates 
bibliographic records with links to online 
resources, but it is currently restricted to business 
and statistics sites. Meanwhile, the British 
Library has made a much more public attempt to 
catalog Internet resources 
[http://bubl.ac.uk/link/five/ ]. Among its member 
institutions, OCLC Inc. has been building a 
similar service through its Cooperative Online 
Resource Catalog (CORC) Project. 
[http://www.oclc.org/oclc/corc/index.htm/ ] . 
CORC's interface makes it easier for librarians to 
identify, select, describe and maintain Web
based electronic resources, and to create 
pathfinders. It remains to be seen whether or not 
such library-based catalog-oriented attempts to 
direct persons to relevant web-sites will prove 
themselves more useful than other Internet 
directories, guides, and search engines on the 
Web itself. 

The contemporary challenge of library catalogers 
and online catalog providers is at least threefold: 

• to complete the conversion of 
records and holdings of older 
materialsfrom paper to electronic 
formats; OCLC as a national 
location aid is still sadly deficient 
in identifying older materials and 
maps which are critical to 
geoscientists; 

• to increase the degree of access 
provided to items by expanding 
bibliographic information, through 
added entries, notes, increased 
numbers (and functionality) of 
subject terms, and digital or other 
identi tiers; 



• to expand the interactivity of the 
catalog with other media, including 
the Web and other electronic 
databases. Library catalogs (either 
current online catalogs or catalog 
replacements of the future) must be 
able to link directly to electronic 
forms of the materials they index 
and incorporate non-book items and 
non-bibliographic datasets, as well 
as pointing to locations (and status) 
of traditional print items. 

The ultimate usefulness of the "library" as a 
whole, ie. as an organizational entity beyond a 
"virtual" presence, may well depend on its ability 
to provide a simple interface to all kinds of 
information and services through a single Web
based utility. If online catalogs cannot 
accommodate a growing amount and degree of 
electronic information in databases, online 
journals, CD-ROMs, and web-sites, they run the 
risk of becoming secondary tools for local and 
specialized use. 

Electronic Publishing 
The advent of digital production, distribution, 
and archiving of information has initiated broad 
ranging changes to each of the participants in the 
scientific research cycle: scientist 
author/researchers, librarians, vendors and 
publishers. We are operating on a technological 
frontier [Peek and Newby, 1996]. Historical 
economic issues related to journals in libraries 
have been assessed in detail [Tenopir & King, 
2000] and libraries are beginning to address the 
difficulties of providing access to electronic 
journals [Guedon, 1995; Easton, 2000]. The full 
range of issues relating to digital access involves 
many aspects which are still in flux and can only 
be briefly addressed here. Despite many 
problems, "it is likely, indeed inevitable, that as 
these issues are resolved more and more 
electronic texts will make an appearance." 
[Armstrong and Lonsdale, 2000, p.27] 

The Scholarly Electronic Publishing 
Bibliography [Bailey, 2000] 
[http://info.lib.uh.edu/sepb/toc.htm/ ] presents a 
comprehensive overview of electronic formats 
and new publishing models, from legal, library, 
and publishers' perspectives. The lnfomine 
Scholarly Internet Resource Collections at the 
Library of the University of California, Riverside 
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[http://infomine.ucr.edu/ ] is another key tool for 
finding lists of electronic journal titles and other 
reference sources on electronic collections. 

E-books 
Libraries are only beginning to cope with the 
varieties of "shapes" or shapelessness of digital 
documents. While print publications are not 
going to disappear, libraries will need to consider 
their collections as "a hybrid environment for the 
foreseeable future." [Tennant, 2000. p.38]. 
Digital copies of books are not exactly new: 
since the early 1970's, Project Gutenberg 
[http://promo.net/pg/] has provided free 
electronic versions of classic literature and public 
domain books; a similar effort 
[http://bartleby.com/] followed in 1994 with the 
addition of copyrighted materials that are offered 
free. Today, a "book" might be distributed as 
paper text; a CD-ROM; a printed book with 
accompanying electronic disk or CD; a printed 
book with updates on a web-site; or a Web-only 
document, downloadable and printable by the 
reader. 
There are now many examples of dual format 
USGS publications and in the future, Open-File 
Reports may be provided only on the Web. 

Clearly, one of the best models for future 
scientific book publishing is the National 
Academy Press [ http://books.nap.edu/ ], where 
the full text of all current publications are 
available online, searchable by author, title, and 
full-text. Titles, authors, and subjects are cross
linked for in-depth research. NetLibrary 
[http://www.netlibrary.com/ ] offers a contrasting 
commercial model of electronic book access: 
they sell (rather than lease) access to collections 
of e-books for a price based on the content 
within the collection, providing cross-title 
searching of full-text within the whole collection. 
The e-books belong to the customer indefinitely 
with access provided by NetLibrary to 
individuals throughout an organization based 
either on a range of authenticated IP addresses or 
on an authenticated Intranet site. There is no 
limit to the number of people within a single 
organization who can have access. Because of 
copyright issues, however, only one person may 
check out or view a book at one time (ie. unless 
multiple copies of popular titles are purchased.). 
Titles offered by NetLibrary are currently limited 
to management and computer training topics, but 
this will surely change as library acquisitions 
models such as this take hold. 
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Self-publishing is another attraction of e-books, 
offering possible independent income for 
scientists in addition to inexpensive, rapid 
dissemination of works. An early example (not 
yet reviewed) is History of the Geology of the 
Western United States, by Richard and Mary Ann 
Grove, offered bye-book publisher lstBooks 
[http://www .1 stbooks.cornl] . 
Another category of e-books include several 
competing designs for portable "readers" of 
specially formatted electronic texts. These 
devices will look and feel like a book, but 
incorporate the full features of hypertext. 
Although there are few if any geoscience books 
in these formats, they may become popular with 
a new generation of users of mobile 
communications and computer devices. They 
seem ideal for the educational marketplace of 
school textbooks. 

Web-sites are emerging to index or Jist electronic 
editions of electronic monographs, but scientific 
sources are relatively rare at this point. As more 
titles become available, it will be interesting to 
see if such lists or databases of electronic books, 
searchable by Web search engines, will present a 
challenging alternative to library-based catalogs. 
E-books in some "shape" or manner will add to 
our future information options. "For now, the 
advent of e-books means not replacing print, but 
supplementing it.. .. . this technology will have a 
profound effect on what we read and what we 
think." [Ditlea,2000. p78]. It may even effect 
HOW we think! 

E-journals 
Besides electronic editions of print journals, 
which are proliferating as publishers re-engineer 
their production systems, there are a growing 
number of electronic-only research-oriented 
journals. Because electronic journal publishing 
is a relatively new endeavor for most libraries 
and publishers, having little standardization, it is 
not clear how these formats will be integrated 
into existing library services [Huber, 2000]. 
There are several models and early 
demonstrations of the future design of e-journals. 
The common motivator of these efforts is the 
need to control the increasing cost to libraries for 
acquiring and keeping journal literature, and the 
desire to disseminate needed articles remotely to 
users at their desks, ie. in digital form. 
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One popular rationale for the use of e-journals is 
the efficiency of their distribution. Readers will 
usually be able to have electronic contents 
delivered faster and more economically than 
print-counterparts. More importantly, electronic 
journals are also seen as "adding new dimensions 
to scientific discourse, including continuous 
debates or forums on specific topics, and also 
electronic links among papers appearing in 
different journal issues; and new ways to display 
more data" (eg. color charts, databases, video 
clips). [Abate, 1997, p.175 ] The electronic 
versions of Nature and Science are leading 
examples. 

In a world that has begun to look for sustainable 
ecologies to prevent increasing costs and ultimate 
depletion of its resources, electronic distribution 
of information makes logical sense. Publishers, 
librarians, and even scientists themselves have a 
stake in making changes to the traditional print
dominated patterns of research and publish-or
perish. Good science requires multiple forums 
and media for the critical exchange of ideas; 
when more efficient means of furthering those 
exchanges can be established, they should be 
employed. 

''The toll-gates of high subscriptions 
of thousands of print journals are ... a 
fundamental barrier to knowledge. But 
this so-called 'serials crisis,' although 
immediately acute, is not the major 
reason most journals are destined to 
exist only electronically .... What will 
drive change is Internet functionality. 
.. .in the future an electronic paper's 
content will be linked and matched 
automatically to related material across 
the entire literature, using increasingly 
sophisticated algorithms, rejuvenating 
serendipity and interdisciplinarity. The 
Web is ideal for aiding the core journal 
function of regrouping work scattered 
across many disciplines." 
... "The possibilities of sophisticated 
matching of personalized editorial 
selections across large swathes of the 
literature, and the need to lower barriers 
to access, should in themselves be 
sufficient to convince scientists tempted 
to create low-circulation print journals 
to consider Web-only options." 
[Butler, 2000. p.291.] 



One innovative e-journal effort is the Scholarly 
Publishing and Academic Resources Coalition 
(SP ARC), a project of the Association of 
Research Libraries (ARL). SPARC hopes to 
develop and implement digital alternatives to 
high-priced commercial scientific journals. The 
SP ARC site [ http://www.arl.org/sparc/ J 
provides the rationale for the business model 
[http://www.arl.org/create/issues.html/ ]. ARL is 
is interested in the implementation of models that 
provide electronic publishing services (on the 
Web) for scientific societies, especially those that 
are at risk of losing their current publications (ie., 
by being acquired by large, for-profit publishing 
companies that will charge exorbitantly for 
subscriptions). There will be a subscription 
charge for SP ARC-sponsored publications on 
the Web, but at more reasonable rates. And, 
unlike the commercial publishing model, authors 
will retain copyright. The "proof of concept" for 
the model is an online biology journal called 
BioOne. 

A comparable geoscience effort is Columbia 
University Press' award-winning Web resource, 
Columbia Earthscape 
[http://www.earthscape.org/ ], which 
incorporates research, teaching and public policy 
dimensions. Earths cape is a SP ARC publishing 
partner developed by the Electronic Publishing 
Initiative at Columbia (EPIC), a joint program of 
the Columbia University Press, Columbia 
University Libraries, and Columbia University 
Computing Center. In the future, Columbia 
Earthscape may provide a platform for the 
integration of additional electronic journals and 
resources from the Geological Society of 
America or other earth science societies. These 
would be available as a section of Earthscape, 
with the content of the journals fully searchable 
as part of the larger publication. 

Electronic-only journals 
Like innumerable electronic newsletters, 
electronic-only journals offer the potential 
advantage of greater control of content and 
participation by their scientist/user-communities 
than commercially produced journals. However, 
the "test" of electronic-only may be whether their 
contents will be maintained on a scientifically 
respectable level, and hence esteemed equally as 
the print standards. The list of e-journals below 
includes a major scientific publisher, which 
means the commercial sector is obviously 
"interested" in the outcome. New electronic-only 
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journals of interest to geoscientists include the 
following: 

Conservation Ecology ISSN 1195-5449 
http://www.consecol.org/Journ 
al/ 

~urrent Research in Earth Science 
http://www.kgs.ukans.edu/Curr 
ent/ 

Earth Interactions ISSN 1087-3562 
http://earthinteractions.org/ 
Electronic Geosciences ISSN 1436-

2511 
http://link.springer.de/link/serv 
ice/journals/ I 0069/ 

Geochemistry, Geophysics, Geosystems 
ISSN 1525-2027 
http://www. g-cubed.org/ 

Glacial Geology & Geomorphology 
ISSN 1085-0554 
http://boris.gub.ac.uk/ggg/ 

Journal of Environmental Hydrology 
ISSN 1058-3912 
http://www.hydroweb.com/jeh. 
html/ 

Palaeontologia Electronica ISSN 1094-
8074 http://www-
odp. tamu.edu/paleo/index.htrn/ 

Search & Discovery (exploring for oil 
and gas) 
http://www.searchanddiscovery 
.net/ 

~ciences of Soils ISSN 1432-9492 
http://link.springer.de/link/serv 
ice/journals/10112/ 

Ironically, the corporate publishers that have 
most profited from the exponential growth of 
scientific journal literature are hastening the 
conversion to electronic distribution. Besides 
competing against each other to publish the most 
esteemed print journals of recognized authority 
(which represent larger circulation and more 
advertising potential), they are also increasingly 
positioning themselves to be the electronic 
storage sites and gateways for an increasingly 
diverse set of information products and services 
created from those journals. These publishers 
(Academic Press, Elsevier, major associations, 
and others) can now or will soon offer content 
alerting services (which can be customizable by 
personal subject interests) ; automatic or pay-on
demand access to full-text articles, and full-text 
searching of all titles. By becoming digital, 
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major publishers can offer databases and small 
versions of virtual libraries rolled into one. This 
keeps them in an enviable position in bargaining 
franchises or leases of the literature with various 
other customers, including document-on-demand 
providers (such as CISTI and IN GENT A); 
database and journal vendors; and, of course, 
individual users (or their library agents) . 

Databases 
To some extent, scientific researchers who are 
engaged in an active field of study rely primarily 
on their own collegial networks for information. 
That network, once local and personal, may now 
be international and inter-organizational via the 
Internet. This network is increasingly augmented 
by desktop delivery of electronic news sources 
and journal tables of contents, either direct from 
publishers or through an integrating service such 
as UnCover Reveal. These extended, 
individualized services may in turn change users' 
expectations of librarian-modulated database 
searching. 

The major geoscience bibliographic databases 
(such as GeoArchive, GeoBase and GeoRef) 
remain the mainstays of in-depth geoscience 
research, supplemented by similar online 
databases in related specialties. Increasingly, 
one complication of using these databases for 
research is that topics need broader coverage of 
journals (climate, ecology and environment, 
microbiology, toxicology etc.), hence requiring 
multiple searches over different databases. 

Advances in scientific database technology will 
be made either by the database producers 
themselves, or by vendors who integrate 
searching across several databases, or by a 
combination of new enhancements. These 
developments will increasingly simplify or 
eliminate the secondary steps of consulting the 
physical texts, either by identifying a particular 
library's holdings (ie. databases interactive with 
library online catalogs), or by linking to actual 
online articles themselves. 

What keeps the most desirable level of service 
from general adoption at present is the costs of 
enhanced database products, and for libraries, the 
additional cost of online journals. Providing 
multiple-site access to several large database 
services and online journal collections requires a 
substantial budgetary alocation (or re-allocation) 
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which may be beyond the financial capacity of 
single institutions, requiring purchasing through 
regional library consortia. There are a few free 
models: the National Library of Medicine's Pub 
Med provides hyperlinked indexing and DOE has 
initiated a similar service PubSci, which indexes 
various publishers' online journal offerings. 
However, neither of these databases are 
particularly useful for general geoscience 
research. A specialized meta-database site, 
Harvard University's Astrophysics Data System 
[http://adswww.harvard.edu/ 1 consists of several 
linked files (containing both datasets and the 
bibliographic ADS Abstract Service 
[htUrl/adsabs.harvard.edu/ads abstracts.htrnl/1, 
the latter comprised of four bibliographic 
databases, full-text articles and scanned texts in a 
digital library. The primary subject coverage is 
astronomy and astrophysics, including planetary 
sciences, but there is also a physics/geophysics 
file. The astronomy/astrophysics file includes 
article citation linking. 
One hopes that competing database providers or 
other Web entrepreneurs will continue to look at 
these models in the spirit of competitive 
imitation, lowering costs and expanding 
accessibility for an interdisciplinary science 
community. 

Extending database technology 
While online databases provide access to huge 
compilations of indexed bibliographic literature, 
the spread of PC and database management 
software (such as DBase, Oracle, MS Access) 
make possible increasingly diversified, 
specialized, even personalized databases. Once 
serving individual researchers and local groups, 
these small databases can now be uploaded onto 
web-sites; incorporate input from multiple points; 
and via the Web, serve a broad community of 
users. In the future, we can expect that these 
specialized databases will also incorporate (or at 
least link to) non-bibliographic content, such as 
visual media, simulations, and numerical data. 

As suggested by electronic developments being 
made by journal (and book) publishers, major 
scientific databases will increasingly become 
interactive with the full-text sources of their 
value-added indexing, and with end-users. 
GeoRef, Silver-Platter, and other database 
providers have begun offering "alert" services to 
notify users of new additions to the database(s) 
which augment a user's previous (stored) search. 



Besides enhancing connectivity with library 
online catalogs (and potentially, library 
acquisitions systems), major databases are 
beginning to include the Web within their 
indexing coverage. It remains to be seen to what 
extent they will devote energy and resources to a 
kind of direct competition against Web search 
engines. To the extent that web-sites remain 
stable, it might be that this avenue of database 
searching, enhanced by detailed thesauri and 
subject-expert analytics, will offer a competitive 
alternative to search engines for linking to high
quality sites on the Web. 

Web directories and Search engines, search 
engines, search engines 
While we have come to rely on Internet 
directories and search engines to find information 
on the WWW, their character, functionality, and 
styles- like the Web itself- are continually 
changing [Arnold, 2000] . Many search engines 
have expanded to become "portals" offering a 
variety of user-services (particularly news and 
shopping), often displaying the clutter of various 
advertising banners and buttons. These 
distractions may be annoying, but they help 
lower the cost of Internet usage (preserving the 
sense of the Web being "free") and they help pay 
for ongoing search-feature enhancements. 

Directories and subject guides to the Web are 
ubiquitous, ranging from the local library's index 
of state or regional sites, to the monster popular 
directories maintained by Yahoo and other 
portals. The most stable of some mega
directories, lists of lists, are rightfully called 
"virtual libraries," including sites within the 
formal organization, the WWW Virtual Library 
[http://vlib.org/Home.html/ ]. Other major 
directories based on library evaluation and 
selection include the Librarians' Index to the 
Internet [http://www.Jii.org/] and the Michigan 
Electronic Library [http://mel.Iib.mi.us/ ]. 
About.com [http://www.about.com/ ] highlights 
the identity of its subject selectors. The British 
Library's internet guide 
[http://bubl.ac.uk/link/five/] permits finding 
web-sites using traditional library classification, 
as does the Scout Project at the University of 
Wisconsin [http://www.signpost.org/signpost/ ] 
which focuses on academic and professional sites 
in the areas of business, science and engineering. 
Many if not most users of the Web rely on these 
and other "virtual library" sites; human-compiled 
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Web directories continue to surge in importance 
[Sherman, 2000). Some current examples of 
valuable Web guides for geoscience include the 
following: 
Geosource [http://www.library.uu.nl/geosource/l 
Virtual Earth Science Library [htt;p://www-vl-

es.geo.ucalgary.ca/VL
EarthSciences.html/1 

Websurfer's Biweekly Earth Science Review 
Hotlinks 
[http://shell .rmi .net/-michaelg/HOTLIN 
KS.html/] 

West's Geology Directory 
[http://www.soton.ac.uk/-imw/index.htmll 

Besides intranets and commercial web-sites that 
are closed to the general public, many databases 
that run search queries through a Web interface 
are not themselves searchable by search engines; 
their content comprises what Sherman [1999] 
called the "invisible Web." To better identify 
some of these sources, Gary Price at George 
Washington University created a searchable, 
categorized list of such databases and specialized 
bibliographies, called "Direct Search" 
[http://gwis2.circ.gwu.edu/-gprice/direct.htm/ ] 
In the future, we can hope to employ search 
software which will seek and retrieve information 
even what is "hidden" within such databases. 

Despite these efforts, the Web grows and 
changes too dynamically for even the most 
actively updated subject catalogs and guides. 
Like parents dealing with their unruly children, it 
has fallen to computer scientists, software 
programmers and others to design the "spider 
feet" needed to search the breadth of Web-based 
information. Increasingly sophisticated search 
engines and meta-search engines (ie. multiple or 
cross-engine searching) are the result. Examples 
of the variety of search engines are provided by 
such sites as ACME Labs Search Forms 
[http://www.acme.com/searches.html/l, which 
presents categories of search engines based on 
the type of search desired; the Ali-in-One Search 
Page [http://www.allonesearch.com/ ]; or the 
search engine reviews at SearchiQ 
[http://www.searchig .com/l. 

Because search engine technology is critical to 
the success of Web information retrieval, as well 
as to the Web's increasing commercial purposes, 
a high degree of complexity and endemic change 
is to be expected. With a flourishing variety of 
Web crawlers and relevance ranking strategies, 
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the current tone of the environment is "let a 
hundred search engines bloom" [Abreu, 2000]. 
Search Engine Watch 
[http://searchenginewatch.internet.com/l and 
Search Engine Showdown 
[http://www.notess.com/search/ ] are 
indispensable resources for evaluating search 
engine developments. 

Future search engines and search utilities 
Major search-feature enhancements, which the 
future usefulness of the Web depends on, 
include: multiple language and thesaurus-linked 
searching; advances in natural language 
programming to aid and interpret queries; 
improved automation of the analysis of the 
content and design of pages; and clearer, more 
helpful sorting of desired elements of search 
results (eg., data, illustrations, contact 
information, statistics.) Already, specialized 
software or "intelligent agent programs," will 
perform automatic Web searches, and deliver 
results to users' terminals on a regular basis. 
Moreover.com, [http://www.moreover.com/ ], 
providing news-feeds from multiple electronic 
serials, is a useful demonstration of the value of 
this kind of service [ see also Science 
Journal.com http://www.sciencejournal.com/J . In 
the future, such searches may range over a 
greater variety of sources, acting like a tireless 
personalized search engine. Future search 
engines may utilize new concepts such as 
searching sites in real time instead of large 
indexed databases, upon which traditional search 
engines depend. 

Increased authority and use of meta-data 
standards and web-site protocols will facilitate 
concomitant improvements in Web search engine 
performance. Better recognition and training of 
individual Web designers and their use of 
information in meta-tags will enhance data 
retrieval from web-sites the same way that 
abstracts enhance the analysis of journal articles. 
We can also anticipate more knowledgeable 
searchers as a generation of computer-savvy 
students replaces those raised in a print-oriented 
educational culture. The roles of library and 
information professionals may change to reflect 
the growing need for guidance and instruction , 
or search engines themselves may incorporate 
better user aids as part of their design or 
functionalities. 
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Reference services in the virtual library 
As more library services are being converted to 
electronic media, and with tremendous 
information resources accessible to patrons 
outside the library's physical space, library 
reference services need to be reevaluated and 
adjusted to new demands [Ferguson, 1999; 
Sutton, 1996]. The evolution of search engines 
and the Web certainly challenge the traditional 
basics of subject expertise and human 
interaction. One library educator presents the 
challenge this way: "if [reference services] are to 
survive [within our institutions], you will have to 
transform them for the new age and prove their 
value [and] you need to move fast if you choose 
to do so." [Campbell, 2000. p.227] 

The virtual library creates new ways to interact 
with its users' questions that are not supplied by 
the OPAC, databases, and web-links available on 
a Library webpage [Falk, 1999. p.326-328]. 
Some examples are: 

• Traditional guides or "pathfinders" 
offered online; 

• FAQs, including "encyclopedic" 
compilations, based on users' queries; 

• "Fugitive fact" files and new 
instructional content provided online; 

• Tutorials, "canned" or interactive 
online;. 

• Reference questions answered by e
mail, or "live" via online chat or 
mediated searches [Eichler, L. and 
Halperin, M., 2000]. 

Online library reference services will be in 
competition with non-traditional commercial 
alternatives. These offer expertise (expert-ease, 
or expert-teases) and include the following: 

All Experts 
[http://www.allexperts.com/J 

Askanexpert 
[http://www.askanexpert.com/l 

Askme.com (Xpertsite) 
[http://www.askrne.com/ ] 

Expert Central 
[http://www.expertcentral .com/ 

InfoRocket 
[http://www.inforocket.com/ ] 

WebHelp [ http://www.webhelp.com/l 
There are also various web-based homework
helpers, both free and paid services, like 



Homework Central 
[http://www.HomeworkCentral.com/ 1 and 
Electric Library [http://www.elibrary.com/ ]. 

Library reference services are likely to continue 
in diverse directions. Some will divest some 
responsibilities by appropriately directing 
questions to virtual reference desks, Web portals, 
and search engines. Others, instead of personal 
assistance, will expend more time and energy in 
evaluating and selecting digital sources; in using 
and teaching new search and data mining tools; 
and in helping to construct increasingly 
sophisticated, but user-friendly(!) databases and 
guides. 

Personal communications via e-mail, specialized 
discussion lists, and group answer banks 
(compiled into searchable archives) may make 
the traditional, localized reference response a 
thing of the past. An experimental cross
institutional collaborative reference service, 
utilizing library expertise from multiple sites, has 
already been initiated by the Library of Congress 
[Kresh, 2000] . Non-library experts-on-call could 
be part of such a system, just as they are now 
through informal referrals. Such services may be 
up-graded by in-person, audio or video 
interactions which will permit patron 
interviewing and specialized instruction. [Kisby, 
et al.,l999] 

A new Web registry titled LiveRej(sm): A 
Registry of Real-Time Digital Reference 
Services 
[http://www.publ ic. iastate.edu/-CYBERST ACK 
S/LiveRef.htm] is a categorized listing of 
libraries that offer real-time library reference or 
information services using chat software, live 
interactive communications utilities, call center 
management software, Web contact center 
software, bulletin board services, or related 
Internet technologies. In addition to the 
categorized listings, LiveRef(sm) includes a 
hotlinked list of software used to provide such 
services, as well as links to two of the major 
digital reference service e-lists [McKiernan, 
2000] . Of the latter, the Dig-Ref listserv 
presented by the Virtual Reference Desk [ 
http://vrd.org/ ] is especially valuable, including 
links to AskA locator services and statistics. 

In the future, reference staffs will need to explore 
the use of expert systems [Richardson, 1989]. 
One such prototype has been created at 
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University of Illinois [ Ma, eta!., 2000]. 
Knowledge management and other software 
technologies will enable libraries to better 
compete with, or to coordinate service among the 
range of available databases, internal and 
external sources of expertise, and Web resources. 
With only a little imagination, one can foresee 
the process of future information queries: guided 
by an expert-system that is augmented with 
advanced natural language processing 
(incorporating thesauri, translation, and linguistic 
reasoning functions), remote users will have 
results retrieved on a real-time or continual basis. 
The results will be filtered, ranked, and delivered 
in graphical displays by a marvelously friendly e
personalization similar to Ananova 
[http://www.ananova.com/ ], the look of the 
"librarian" of the future? 

However, before we totally abandon the personal 
aspect of reference service, technical tools can be 
employed to enhance the human/machine 
interface. Counselling interviews with reference 
specialists via interactive Web sessions are 
already possible; perhaps the first thing reference 
librarians need do is learn how to face the 
(Web)camera and smile! 

PART III. SOCIETY; THE IMPORTANCE 
AND USE OF "COMMUNITY" 

Sharing and collaboration have always been 
"library" aims, and we should now rejoice in the 
technologies which allow our work processes to 
be so dramatically extended. We also need to be 
ready to face the challenges of learning new 
technologies and changing our work behaviors to 
use them more effectively. We especially need 
to consider the role of information technologies 
in creating new communities of users and new 
relationships among service providers. "The 
beauty and power of these new media are that 
they allow the formation of spontaneous 
communities of unacquainted users ... and they . 
empower users within these communities to build 
their own applications, ... [not] confined to a small 
number of industrial engineers who [tend] the 
centralized intelligence and functionality." 
[Lucky, 2000. p. 262.] 

As a part of our extended "community" 
responsibility, information professionals need to 
keep a focus on the ultimate goals and purposes 
for which our information technologies are used. 
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The information goals of the geosciences must 
increasingly address social needs: to promote 
understanding of the earth system; to 
communicate the need for conserving and 
protecting natural resources; and to help identify 
the risks associated with natural resources. 
Librarians can be key players in bringing this 
information to individuals by helping to develop, 
employ, and teach information technologies 
which are convenient and easy to use. 

Social goals and issues in the geosciences 
The focus of the 31st International Geological 
Congress: "Geology and Sustainable 
Development; Challenges for the Third 
Millennium" [http://www.31igc.org/] represents 
a general call for the interdisciplinary 
participation of all geoscience professionals in 
managing the the Earth's resources. This need 
has been reflected in the efforts of several 
groups and organizations: the Commission on 
Geological Sciences for Environmental Planning 
(COGEOENVIRONMENT) of the International 
Union of Geological Sciences [Berger et al., 
1994]; the 1Oth Conference of the Geological 
Society of Africa, October 1995 [Geological 
Society of Africa, 1995]; and the 15th Australian 
Geological Convention, July 2000 [Geological 
Society of Australia, 2000]. Within GSA, there 
is an ongoing initiative, ''Towards a Stewardship 
of the Global Commons" 
[http://www.geosociety.org/science/links.htm#su 
stain/). Many geoscientists are sharing their 
commitment to meeting the challenges of 
attaining a healthy, sustainable environment 
[Cordani, 1992; 2000; Fyfe, 1997; Gerhard, 
1998; Van Loon, 2000] . 

Changing the information workplace 
In our institutional work environments, computer 
communications and the Web tend to 
deconstruct traditional structures and roles. 
Workplace issues of information overload, 
performance anxiety, role conflicts, and 
organizational barriers retard meeting the 
requirements of the future. This "technostress" 
can be diminished through individual coping 
behaviors in the short-term, and strategic 
management over the long-term [Kupersmith, 
1992]. 

Collaboration and teamwork are key ingredients 
in acquiring and maintaining a diverse range of 
the skills needed for integrating complex 
information systems. Compartmentalizing work 
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makes less and less sense; it is less and less 
productive as tasks involve greater and wider 
ramifications in digital and human networks. 
Today's informational workplace requires an 
environment having many open-ended features: 
multiple channels of communication; empowered 
self-managed workers; cooperative and 
distributive expertise; networked teams; and new 
kinds of interactivity with information-users. 

By now, most information professionals 
participate in, and are to some extent dependent 
upon, the collegial communications networks of 
numerous discussion lists (such as Geonet-1) and 
e-mail newsletters. "If used effectively ... they 
give all professionals a chance to contribute to 
knowledge development and application ... .lists 
are probably an undervalued resource .... there are 
many unknown, but highly qualified, expert 
participants .... Internet list servers provide an 
excellent source of tacit knowledge ... [and] 
exchange of experiences, particularly those of 
practitioners, much of which is not covered in the 
scientific or trade journals" [Guerin, 2000. p.18] . 
Many discussion lists are archived and 
searchable on the Web, thereby forming a new 
kind of reference database. 

Information professionals need to invest in their 
own futures by investigating and learning new 
developments in information technologies. 
Emerging software tools will facilitate the 
filtering, merging, and expansion of email 
communications and personal files into group
ware products and services. Future information 
specialists will need to become familiar with 
such technologies as database and web-site 
design tools, expert- and knowledge 
management systems, and workflow management 
systems, much the same way we use our 
electronic catalogs today. To ease our way along 
this path, we need to replace the concept of 
"supervisors" (controlling overseers) with "super 
visionaries," ie., vision-oriented helpers, leaders 
and colleagues who are technologically smart 
and able to help us design our way into the 
future. Dunlap [ 1999] describes an intentional 
learning environment using a Web-based support 
system that will facilitate the transfer of long
term and higher order skills among workers. 

Opportunities for education, from seminars to 
formal coursework, will continue to expand over 
the Web, and be available at the Ieamer's place 
and time of choice [Boisvert, 2000]. Future 



options for learning will include an expanding 
array of professionaVscientist/teacher interaction 
and tutoring assistance, as online distance
learning programs expand within associations, 
corporations, and universities. We can agree, 
"One thing does stand out - the need of 
geoscience professionals everywhere for 
continuous learning." [Butler, 2000., p.998.] 

Commercialization 
The contemporary post-industrial, free-market 
economy is increasingly information-driven. In 
order to preserve the common good and to keep 
access to information as free as possible, we need 
to remain keenly vigilant of the trend toward the 
commoditization of information. 
Commercialization produces and distributes 
information for private profit, effecting the 
access to information and creating social 
imbalances. Advancement of scientific 
knowledge in the historical sense and in actual 
practice requires an unfettered exchange of 
information among researchers. The resultant 
technological progress is beneficial to all 
mankind. Some level of common electronic 
information delivery, just like telephonic 
communications, serves as a public utility, and 
thereby deserves governmental protection, 
regulation, or support. At the same time, we 
recognize that e-business (with ubiquitous 
competitive marketing) is a useful natural 
feedstock for future growth and innovation. One 
possible move in the former direction is the 
recently implemented portal of Federal 
government web-sites, FirstGov 
[http://www.firstgov.gov/ ]. Another model for 
sustaining the economic viability of expanding 
Internet developments may be the wider adoption 
of a tiered structure of services, part-free, part
fee. 

Information Inequities: the "digital divide" 
and Information literacy 
A recent Special Libraries Association 
communique cites statistics from the United 
Nations Development Program to illustrate the 
significance of the challenge presented by the 
"digital divide": 

• Some 88 percent of all Internet users in 
1998 lived in industrial countries, home 
to less than 15 percent of the world's 
population; 

• While a computer costs one month's 
salary for the average American, in 
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Bangladesh its cost is roughly 
equivalent to eight years of income 

• The United States has more computers 
than the rest of the world combined, and 
Thailand has more cellular phones than 
the whole of Africa. 

These statistics are particularly meaningful for 
international associations. It is important to 
remember the extent to which the United States 
and industrialized nations are far ahead of the 
rest of the world, in terms of embracing 
technology [Special Libraries Association, 
2000]. 

Even where people have access to the World 
Wide Web and information technology, it is not 
always used to the fullest advantage. This 
represents a waste of both technical and human 
resources. Librarians and educators especially 
must address the training and educational 
development needs of its potential user audience. 
We need to recognize that our user communities 
represent both "responsibility and 
resources"[Seaman, 1997]. In each of our local 
settings, librarians must continue to seek (by 
design) more interaction with users, engaging in 
informatic dialogues to better assess and create 
information products and services. 

CONCLUSION 
Our understanding of the Earth is in part 
determined by the information tools by which we 
study its elements and processes. The rapid 
evolution of computers and information 
technology is in turn changing the earth sciences 
and the way geoscientists work into an 
interactive, interdisciplinary enterprise. The 
transition from print to digital information 
resources requires individual and institutional 
changes to take full advantage of the benefits of 
distributed information and to overcome social 
and technical problems related to these changes. 
Geoscience library and information professionals 
need to work together with geoscientists and 
communities of users of information to truly 
solve problems, rather than create new ones, as 
geoinformatics continues its evolution into the 
future. 
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Abstract-- Geoscientists are currently inundated with large stores of information that will certainly 
continue to increase into the future. As a result, accessing and retrieving relevant and useful information 
from this mass of data is becoming increasingly more difficult. The techniques of Information Visualization 
are reviewed and presented here as an effective approach to receiving relevant information from large data 
holdings pertaining to the geosciences. 

The Information Visualization approach used here refers to a graphical user interface for an 
information retrieval system that represents data holdings in terms of a landscape. The term spatialization 
has been used to refer to this representation of data as landscapes, or more formally, information spaces. 
The work of Buttenfield, Skupin, and Fabrikant will be discussed in terms of the potential of spatialization 
for librarians, information scientists, and researchers working in the domain of the geosciences. The 
Information Visualization approach has potential as a highly effective interface for digital libraries and for 
knowledge discovery in very large data stores. In this context, a framework for the design of web-based 
information visualization systems for digital libraries that focus on the geosciences is presented. 

INTRODUCTION 
Finding the most relevant items in a 

large data repository such as a bibliographic 
database or through the use of the Internet can 
often be a difficult task. Enabling users to gather 
useful, related items when they are browsing for 
materials that may meet their needs is an even 
more difficult task for designers of information 
retrieval systems. In light of these problems, 
much productive work has been done to develop 
more intuitive graphical user interfaces (GUI) for 
bibliographic databases as well as new search 
engines for accessing information via the web. 
However, these improvements have mainly 
refined the most common types of interfaces for 
information retrieval rather than have explored 
novel interface design that may improve upon 
current systems. 

The concept of an information space as 
an interface for information retrieval is presented 
here as a novel interface design that may be used 
to help users search for items in large-scale 
databases . In particular, the concept of 
spatialization referring to the representation of 
items stored in large data archives as landscapes 
will be discussed. Next, potential uses of this 
kind of interface will be examined in the context 
of retrieval of items from the web, digital library 
collections, geospatial image collections, and 
bibliographic databases . 

An information retrieval system based 
on a spatialized user interface should be designed 
with the user in mind. In particular, this human 
centered design should focus upon the specific 
needs of the users who would most likely use the 
data collection. Information retrieval systems for 
the geosciences should therefore make use of 
usability testing in order to refine systems to best 
fit the needs of geoscientists, information 
specialists, and educators who work with 
geoscientific data. Refining user interfaces must 
also be complemented by a scalable system 
design that will enable users to access a variety 
of kinds of data as new data stores and archives 
become available. This paper aims to provide an 
overview of the potential uses and major issues 
of spatialized interfaces in regard to improving 
information access for geoscientists. 

SPATIALIZA TION 
Fabrikant and Buttenfield have defined 

spatialization as the "effective combination of 
powerful scientific visualization techniques with 
spatial metaphors that represent complex high 
dimensional data sets, which may be non-spatial 
in nature." (Fabrikant and Buttenfield 1999, 
p.686) This refers to using a spatial metaphor, 
such as a landscape, to represent such non-spatial 
information as the types of information 
contained in a bibliographic database. The 
concept of representing documents in a digital 
collection in the form of a landscape may at first 
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seem somewhat odd or at best non-intuitive to 
most experienced users of current bibliographic 
information retrieval systems. However, upon 
examining the principles of metaphors for 
graphical user interfaces such as those used in 
familiar environments like the personal computer 
make this model interface more feasible. The 
concept of the 'desktop' metaphor is so 
pervasive that most users rarely or have ever 
examined its origin. In particular, the concepts of 
moving objects around on our 'desktop' or 
placing 'documents' into 'folders' and arranging 
these according to varying schemes are based 
upon the idea that the desktop and files upon it 

I Quit ~ Submit J 
• 

represent our computing workspace and the 
digital files we work with. 

In a similar manner, the concept of 
spatialization simply emphasizes the use of a 
landscape metaphor to represent the digital files 
present in a large database. For instance, a large 
number of items associated with a specific 
keyword would represented visually as a 
mountainous area, while a small number of items 
associated with another keyword would be 
represented as a more flat surface. This interface 
design aims to take advantage of the familiar 
spatial concepts of high and low as a metaphor 
for the magnitude of items in a digital archive. 

Figure 1. Sample Spatialized User Interface courtesy of Dr. Sara Fabrikant, Department of Geography, 
University of California, Santa Barbara. http://www.cybergeography.org/atlas/info_landscapes.html 

Spatialization also makes use of the 
familiar concept of near and far when referring 
to objects in a landscape to represent similarity 
between objects in a collection. For example, 
items in a digital library collection that are most 
similar to each other would be located near to 
each other in the landscape interface. For 
example, aerial photographs would be located 
more closely to satellite images than general 
reference books on the landscape. The aim of 
this approach is to enable users who are 
browsing for items of a certain type to be able to 
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more easily visualize potentially related or 
potentially useful items than could be done 
through only examining lists of items in a 
collection. 

Once users have identified items in the 
collection they consider to be relevant to their 
needs, users would then zoom to the region on 
the landscape so they could view more specific 
details about those items. Details of items in the 
collection could be similar to a catalog listing of 
items, including bibliographic or metadata 
information as well as the keywords used to 
identify the item. 



Recent research has shown that the 
development of such interfaces are feasible for 
representing bibliographic collections. An early 
report by Chalmers (1993) successfully 
demonstrated the concept of the landscape 
metaphor for representing articles from 
conference proceedings. Work by Skupin and 
Buttenfield (1996, 1997) further examined the 
concept of the spatial metaphor by successfully 
implementing an information space that 
represented news articles from the New York 
Times. Fabrikant and Buttenfield (1999) next 
presented a framework of how users might use a 
spatialized interface and discussed methods of 
testing how effective the interface is for 
accessing items from a collection. Fabrikant 
(2000) has also presented an interesting 
overview of the potential of using spatial 
metaphors for accessing the contents of large 
databases as well as a prototype design of a 
landscape interface for accessing the contents of 
the Alexandria Digital Library. These examples 
have demonstrated that spatialized interfaces for 
bibliographic collections can be developed using 
statistical techniques and computer 
representations. The next challenge for 
evaluating the potential uses of spatialized 
interfaces is to implement the interface to a 
large-scale data collection and to examine if real 
users find the interface useful and as intuitive as 
has been speculated. 

USES FOR THE GEOSCIENCES 
A graphical user interface that 

incorporates the landscape metaphor has many 
potential uses ranging from web search engines, 
bibliographic catalogs, digital library collections, 
and data warehouses. In particular, this type of 
interface would be most appropriate for users 
who are quite familiar with the relationships 
among objects on the earth such as geographers 
and geoscientists. 

As more users turn to using the web for 
quick access to information pertaining to the 
geosciences, search engines that are able to help 
users find the most useful information as well as 
support browsing for relevant information are 
needed. While search engines have certainly 
improved over the last ten years, they have 
mainly improved in terms of their ability to rank 
and sort items rather than in their ability to 
present information to users. "More 
sophisticated algorithms for ranking the 
relevance of search results may help, but the 
answer is more likely to arrive in the form of 
new user interfaces." (Hearst 1997, p.68-9) User 
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interfaces that are better able to present the 
results of query as well as the relationships 
between related items are specifically needed. 

One of the most important issues 
concerning web retrieval interfaces is their 
reliance upon lists as the main mode of 
displaying the contents of a collection. Short 
listings of the most relevant items maybe useful, 
however when queries result in a large number 
of relevant items, the procedure of examining the 
items or refining the search in the best manner 
may be too exhausting for many users. Hearst 
gives a prime example of the problem with web 
interfaces: "When thousands of documents 
match a query, giving more weight to those 
containing search terms for uncommon key 
words (which tend to be more important) still 
does not guarantee that the most relevant pages 
will appear near the top of the list. Consequently, 
the user of a search engine often has no choice 
but to sift through the retrieved entries one by 
one." (Hearst 1997, p. 71) The concept of using 
more graphical displays of retrieved documents 
may help alleviate this problem in that users 
would be able to examine an overview of the 
breadth of relevant documents first and then 
choose, rather than merely sifting through lists. 

In a similar manner, interfaces based 
upon the landscape metaphor could be of use to 
bibliographic databases pertaining to the 
geosciences. While the major databases covering 
the geosciences have advanced user interface 
design and are quite easy to use, an interface that 
graphically depicts the items in a database and 
their relationships maybe of use for 
geoscientists, information professionals, 
librarians, and students. For instance, users who 
needs are not specifically defined may begin 
browsing for information on X, but may also 
find the closely related Y and Z useful. Using a 
graphical display of these items and their 
relationships make explicit to the user their 
potential relevance, while the same items may go 
unnoticed to users using list displays. 

Interfaces of these kinds may become 
increasingly more necessary as the amount of 
geospatial data collected and stored in digital 
libraries and data warehouses exceeds the current 
capabilities of present web based information 
retrieval systems. For instance, finding useful 
sets of images from a large repository of satellite 
imagery may become a difficult task considering 
the rapidly expanding amount of satellite 
imagery being made available. Users would 
likely find it useful to examine visually the major 
categories of data in order to refine their search 
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for something more particular. The spatialized 
interface offers users the ability to not only 
quickly scan the major kinds of satellite imagery 
available by examining the amount of items of a 
certain category as well as the relationships 
between categories, but also to rapidly make 
sense of the contents of an exceptionally large 
data collection. 

An increasingly popular topic is the use 
of the concepts of Knowledge Discovery in 
Databases (KDD) as a means of finding relevant 
information in exceptionally large data 
collections. In a recent issue of the Bulletin of 
the American Society for Information Science 
focusing upon KDD, Qin (2000) summarizes the 
goals of these approaches as "the search for 
structures, models, patterns, associations or 
parameters" in large data stores. (Qin 2000, p.7) 
While these processes are based in statistical 
techniques, software that can process the 
algorithms for users is currently available. The 
concept of the spatialized interface is a natural 
candidate for viewing the types of patterns and 
associations that exist in a large collection of 
items in such software. The landscape metaphor 
provides an intuitive interface that would help 
users to explore relationships between sorts of 
geoscientific data that would be otherwise 
difficult to discern by traditional data retrieval 
and handling methods. Research on these types 
of processes and information systems is sure to 
be increase and become of greater interest to 
geoscientists in the near future. 

SYSTEM REQUIREMENTS 
The design of web-based information 

visualization systems for digital libraries that 
focus on the geosciences would ideally provide 
an intuitive graphical user interface based upon 
the landscape metaphor as well as support both 
semantic and visual queries. An information 
system built using these concepts would benefit 
from usability studies that seek to refine the 
system based upon feedback from actual users. 
In particular, designing user interfaces that take 
into consideration the needs and information 
seeking approaches of geoscientists, librarians, 
and information professionals would most likely 
result in superior interface design and optimal 
information seeking experiences for users. Such 
a human-centered approach must also be 
complemented by a scalable information 
architecture that would support the expansion of 
the information retrieval system to include a 
variety of data types ranging from full-text 
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bibliographic databases to satellite imagery 
collections. 

This human centered approach could 
utilize the landscape metaphor as the basis of an 
interface, provided it balances large and small
scale views. For example, information displayed 
should include an overview of the contents of a 
collection and one or more displays 
demonstrating enough detail to point to the most 
useful items in a collection. However, such a 
balance of the appropriate number of views most 
useful to the widest variety of users is difficult to 
precisely define. Interfaces that make use of the 
spatialized interface should include at least a 
landscape view of the items in the collection 
coupled with a window showing the familiar list 
of the items in a particular region of the 
landscape. This combination of views may also 
help users to intuitively make the connection 
between the spatial metaphor overview and the 
lists of items it represents. 

All information systems and their user 
interfaces should be tested to ensure that users 
are able to intuitively use them without explicit 
training. Usability studies that examine how 
users utilize information systems to meet their 
information needs provide useful feedback to 
designers of user interfaces and information 
systems generally. In the context of spatialized 
interfaces; geoscientists, librarians, and 
information professionals should be solicited to 
test the efficacy of the interface so that these 
users are able to easily find information. In 
particular, such interfaces should be compared 
with current list-based interfaces for both 
quantitative studies of precision and recall as 
well as other qualitative research approaches that 
focus on users' overall experiences with the 
system. Hill et. a!. (2000) have reported on how 
studies of users ranging from earth scientists, 
information specialists, and educators can 
influence the design of large scale digital library 
systems such as the Alexandria Digital Library. 
Studies of this nature not only serve to improve 
the system design of digital libraries, but also 
help to increase user satisfaction, overall use, and 
support users of varying education and 
computing experience. 

While usability studies seek to improve 
the efficacy and overall use of digital libraries, 
scalability of the system must be kept in mind. 
For example, designers of a system utilizing a 
spatialized interface that focuses primarily on 
bibliographic material must consider the issues 
involved in expanding the information retrieval 
system to include a variety of data types such as 



satellite imagery collections. Since Fabrikant 
(2000) has reported that digital libraries using 
spatialized interfaces have not yet been 
implemented, a thorough examination of 
potential limits in such an information system 
design has not yet been discussed. Limits that 
need to be considered are the speed of 
responsiveness of the interface, speed of 
algorithm processing for creating the landscape 
on the fly, and efficiency of the links between 
item database and its search engine. Limitations 
of the bandwidth available to real users are also 
an important consideration of a system designed 
to run via the Internet. 

CONCLUSION 
Geoscientists are currently inundated 

with large stores of information and are in need 
of new ways of accessing geoscientific 
information. Spatialized user interfaces have 
been presented as an approach for information 
system design through which users are able to 
intuitively conceptualize the contents of an 
information archive and to visualize the 
relationships among items. These kinds of 
interfaces have been examined for their potential 
as interfaces for web search engines, digital 
libraries, bibliographic databases, and 
Knowledge Discovery in Databases. Previous 
examples of successfully designed spatialized 
interfaces have also been discussed and 
presented as models of how interfaces for 
information retrieval for the geosciences could 
be constructed. 

Possible benefits of systems designed 
with spatialized interfaces include improved 
browsing ability for undefined user needs and 
the visualization of relationships of items in a 
collection that are more explicit than can be 
discerned from list interfaces alone. While the 
benefits of such a system have not been fully 
examined, usability studies are suggested as a 
means of testing if such interfaces actually 
improve upon current systems. In particular, 
digital library and data archives focusing upon 
the geoscientific data should solicit geoscientists 
and geoscientific information professionals in 
order to build information systems that focus on 
their specific needs. Information systems built 
using the human centered approach and 
complemented by a scalable information 
architecture should lead to future information 
systems that are not only more comprehensive 
but also easier and more effective for users with 
a wide variety of computing and information 
seeking skills to use. 
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Abstract--Geographic Information Systems (GIS) services have begun to appear in many academic 
institutions over the past decade. Is the library, specifically the Geoscience Information center or library, a 
proper place for them to be sited? What factors should be considered? When appropriate, what types of 
services are should be started? What types of GIS services should be provided by academic departments 
rather than by libraries? What types of services should libraries try to provide? What costs are involved? 
The answers should be institution specific, driven by the local needs and the mission. 

Since GIS is a computer-based tool that allows for mapping and/or spatial analysis of the Earth's features 
and events, the Earth Sciences library seemed an appropriate location for placing these services when the 
Stanford library administrators were approached with such a request by Earth Sciences faculty. First steps 
in setting up the GIS services in the Earth Sciences Library included talking with the interested faculty, 
investigating software, and acquiring data as appropriate to serve research and teaching projects already in 
place. The map librarian learned how to use the products at the same time that we were beginning to 
provide services. The service started as a very small one, but increased rapidly as demand escalated. 
Campus-wide services provided now include: two staff members; four workstations in the Earth Sciences 
and Map library, plus two in the main library; a campus-wide license for software, which is available on 
library workstations, via ftp from a server, or as CD-ROMs to check out; many data sets, which are 
cataloged, some of which are mounted for use, and some of which can be checked out. Many questions 
from users are answered electronically. A web page (http://www-sul.stanford.edu/depts/gis/gishome.htrnl) 
is maintained to assist users; bibliographic instruction for GIS is provided, but GIS courses are not. The 
collection policy for the map collection has been expanded and refined to include GIS software, datasets, 
and literature. Processing, cataloging, and circulation procedures have been redefined to accommodate the 
particular licensing and format needs of GIS materials. Faculty and students from an ever-increasing 
number of disciplines are finding GIS useful for teaching and research. 

INTRODUCTION 
The purpose of this paper is not to explain what 
Geographic Information Systems (GIS) are, but 
to lay out the rationale for why Stanford's 
Branner Earth Sciences Library and Map 
Collections added GIS to its services, outline 
what services are included, and detail some of 
the costs. Also covered are adjustments, which 
the library as a unit, has made to take on the 
additional workload and procedures. 

Background 
Stanford's Earth Sciences Library primarily 
supported instruction and research for the 
Departments of Geological and Environmental 
Sciences, Geophysics, and Petroleum 
Engineering, as well as the multi-disciplinary 
Earth Systems Program. Collections in the 
library have historically been format blind, and 
in October of 1989 the collection included about 

125,000 maps. After the 1989 Lorna Prieta 
earthquake seriously damaged the main library's 
map room, the Earth Sciences Library was asked 
to add the central map collection to its holdings. 
Subsequently the library has included all of the 
maps collected by the library system. Since that 
time, of course, the library has also supported the 
cartographic needs of the campus as a whole, in 
addition to the Earth Sciences needs. (Two 
collection development policies were drafted and 
maintained, one for the Earth Sciences Library 
and one for the map collection.) 

Since the mid-1980's the library staff had been 
collecting digital materials appropriate to the 
collection and watching, with interest and some 
initial skepticism, the development of GIS data 
and software. With the addition of the central 
map collection, however, all thoughts of 
expanding into GIS were temporarily put aside 
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in order to move, assimilate, weed, and begin 
cataloging the now-combined map collections, 
totaling approximately 250,000 paper maps. 
This was the state of affairs when a Geophysics 
faculty member made a formal request to the 
Earth Sciences Library and, through it, to the 
administration of the university' s libraries, that 
the libraries should initiate a GIS program to be 
sited in Branner Library. The Geophysics 
Department had introduced GIS into their 
graduate and major programs. However, the 
classes were open, of course, to all students at 
Stanford. The result was an influx of other 
students into the GIS classes and laboratories to 
the point where the Geophysics students were 
apparently not getting sufficient access to the 
equipment and labs. Thus the Geophysics 
department approached the library requesting 
two things: 1) acquisition of software and data 
for them and others using GIS on campus and 2) 
provision of a workstation within the library for 
non-Geophysics students to use, so that the 
Geophysics laboratory could be more available 
to Geophysics students. Since GIS is a 
computer-based tool that allows for mapping 
and/or spatial analysis of the Earth's features and 
events, the Earth Sciences library seemed an 
appropriate location for placing these services. 
Thus meeting these two requests seemed to fit 
into and be a logical extension of the library's 
mission to support "instruction and research for 
the Departments of Geological and 
Environmental Sciences, Geophysics, and 
Petroleum Engineering." Unfortunately, this 
request was made the same week that then map 
librarian, J. K. Herro, resigned in order to go 
back to graduate school. 

Overt planning for GIS was put on hold while 
the search for a map librarian commenced. The 
departure of this staff member facilitated 
examining the current staffing pattern within the 
Earth Sciences Library and also the Science 
libraries as a whole, in part influenced by the 
request for GIS services. The result was a 
redesign of staff positions and the transformation 
of the map librarian and the senior specialist map 
positions, via various stages, into a GIS & Map 
Librarian, and a half-time map cataloger, plus a 
GIS technical staff member (fig. I). 

First Real Steps in Providing a GIS program 
The Geophysics Department was willing to be 
patient for a time, while we worked to fill the 
map librarian position. Almost as soon as the 
new librarian, Jean Kan, was in place, the 
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Electrical Engineering department decided that 
they wanted to use GIS in one of their graduate 
level courses. They approached the Earth 
Sciences Library about housing a GIS 
workstation and purchasing software, if the EE 
department would purchase the workstation. 

Fig. 1. EVOLUTION OF STAFF 
POSITIONS WITHIN EARTH 
SCIENCES 
(From earliest to most recent) 

A. Map Librarian and Senior Map Specialist 
B. .5 FTE Map Cataloger (temporary - during 

search) plus Senior Map Specialist 
• Addition of Student Assistant with degree in 

GIS 8 hours per week 
C. GIS and Map Librarian and .5 FTE Map 

Bibliographer 
• GIS Technician 20 hours per week 
D. GIS and Map Librarian and .5 Ff.E Map 

Bibliographer 
• Plus .5 FI'E Staffing from Science Libraries' 

Staff Reorganization 
• GIS Technician 40 hours per week 
E. GIS and Map Librarian and .5 FTE Map 

Cataloger 
• Plus .5 FTE Staffing from Science Libraries' 

Staff Reorganization 
• GIS Technician 40 hours per week 

Thus the desired GIS workstation was installed 
almost as soon as the new librarian was on
board, rather than waiting for the slowly grinding 
mills of library process. 

By the end of that first year, it was clear that 
there was enough interest from Geophysics, 
Geology, and three other departments on 
campus, to approach the library administration 
about providing the funding for a campus-wide 
ESRI license. 

FACTORS CONSIDERED 
Initial Factors Considered 
The three factors considered in initiating the 
service were need, location, and interface. 
a) There was a user driven need for and 

interest in GIS as a service that the library 
might provide. Even during the time that 
the Map Librarian position was vacant, we 
continued to get questions from interested 
faculty. The decision clearly became not if 
we would provide the service, but when. 

b) Likewise, the best location for GIS 
services in the libraries seemed clearly to be 



the Branner Earth Sciences Library, as we 
served the two ftrst departments interested, 
we housed all of the cartographic materials 
for the library system, we were one of the 
few units to collect digital information, and 
we were one of the ftrst to provide access to 
such titles for end-users. 

c) The selection of software to acquire 
took a bit more time. The decision was 
quickly made that there was neither staffing 
nor monetary resources to support more than 
one software program. We investigated 
several programs and settled on ESRI 
products. ESRI was, and still is, the leading 
producer of GIS software offering a wide 
variety of mapping tools and extensions. 
Because of their dominance in the 
marketplace, much data is produced in a 
format compatible with their software. 

Procedural Factors Considered 
Once it was decided that we would do more in 
GIS than collect some important data sets and 
circulate them, we had to work out some 
procedural questions. Some of these procedures 
required several iterations before we had 
workable plans. 
a) Who was to catalog the new materials? 

The 1.5 FTE of map librarians cataloged all 
maps and atlases for the library system, but 
the cataloging department cataloged digital 
materials. 

b) Should the CD-ROMs and data sets 
circulate? The library already had a sizeable 
selection of magnetic tapes, floppy disks, 
and CD-ROMs, most of which circulated; 
these latter were mostly government 
published. Many of the GIS products were 
licensed, necessitating new procedures. 

c) How should the CD-ROMs be 
processed and marked so that student 
assistants could shelve them accurately? 
Who would do that processing? 

Procedural Factors That Should Have Been 
Considered, But Were Not 
a) Where would the manuals be shelved? 

We were taken by surprise by the number of 
manuals and tutorials that appeared with the 
software. Like most libraries, we had been 
out of space and needing to do constant 
shifts for some years. 

b) Who would answer the consequent 
reference questions? Reference for the 
Earth Sciences and the map collections had 
always been integrated; whoever got the 
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question tried to answer it. However, it 
quickly became apparent that we would 
need, at least for the near term, to separate 
out GIS reference. 

STAFFING 
In order to understand how the implementation 
of GIS services impacted the work of the unit as 
a whole, think of the Branner library as being 
composed of two parts or sections: The Earth 
Sciences Collection, and the GIS and Map 
Collection. The current GIS and Map 
Collections section of the Branner Library 
consists of 3.2 FTE of staff. (See ftg. 1 again for 
changes in staffing pattern over time.) 
1. GIS & Map Librarian and GIS 

Bibliographer 1 FTE (See Appendix 1 for 
Position Description) 

2. Map Cataloger & Selector .5 
FTE (See Appendix 2 for Position 
Description) 

3. GIS Specialist 1 FTE (See 
Appendix 3 for Position Description) 

4. GIS Student Assistant .2 FTE 
(approximately) 

5. Map Student Assistants .5 
FTE. 

The above ftgures do not give the whole picture. 
Part of the work done by and for the section is 
integrated into the work done in other parts of 
the Earth Sciences unit and the library system, as 
sketched in the following sections. 

Acquisitions 
The .5 FTE Earth Sciences Acquisitions staff 
member processes book and CD-ROM 
acquisitions for the GIS and Map Collections. 
Ordering of GIS and map materials is done 
directly by the GIS and Map librarians, via the 
main library's Technical Services Acquisitions 
Section. Some GIS data is taken from Web and 
FTP sites by the GIS Bibliographer and the GIS 
Specialist. Additional materials are received on 
deposit, as gifts, or by exchange. The map 
student assistants do processing and receipt of 
GIS materials. 

Cataloging 
Cataloging of books, journals, and ESRI product 
software is provided by central Technical 
Services. The GIS & Map Librarian catalogs all 
digital data and maps. 

Cataloging the ESRI software and manuals 
proved to be particularly challenging. The 
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manuals often went out of date, making the 
cataloging extremely staff-costly, and it was 
difficult for patrons to find the correct manual to 
use with the edition of the software that they 
were using. After some time, it seemed to make 
the most sense to break down the cataloging into 
three categories: ESRI Arc View programs and 
extensions with manuals, ESRI Arc View stand 
alone products with manuals, and ESRI dataset 
with manuals. 

ESRI Arc View programs and extensions receive 
their own catalog record, one per program. The 
record describes the program itself with a 590 
field (local note) to reference the accompanying 
manual. A set record was created that describes 
all of the manuals for these programs and 
extensions in one cataloging location. In the 
local note is a description of the program that 
accompanies the manual. ESRI Arc View stand
alone products are cataloged in much the same 
way with separate cataloging records for the 
programs and their accompanying manuals. 
Again, local notes are used to tie the two records 
together. The ESRI datasets with accompanying 
manuals have one cataloging record that 
describes both the program and the manual. If 
the shelving locations are different for the 
software and the manual, a local note describes 
the location of the two items. See Appendices 4 
and 5 for examples of the cataloging records. 

Circulation 
The Earth Sciences staff handling circulation (an 
estimated .5 FfE worth of staffing effort of the 
people working in the unit as a whole) and 
student assistants provide all circulation of GIS 
materials via the automated circulation system. 
Staff members are all trained to recognize for 
which items they must get a license disclaimer 
form (fig. 2) before circulating the item. 
Training remains an ongoing task within the unit. 
In an effort to make it easier for staff working 
the circulation desk, each item requiring a 
disclaimer form is color tagged and every effort 
is made to ensure that the correct circulating 
information (non-circulating, one-day, four
weeks, etc. per patron category) is loaded in the 
circulation records. Shelving of GIS related 
books (including manuals) and CD-ROM 
products is done by these student assistants. 
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Fig. 2. DISCLAIMER FORM 

End User license agreement concerning ESRI 
(Environmental Systems Research Institute) products. 

I am currently affiliated with Stanford University. I 
understand that products provided under this agreement 
are to be used only for instructional, research, or 
administrative purposes. Use of the licensed Programs 
for profit, private gain, or other Commercial use is an 
express violation of the agreement. ESRI software can 
only be installed on campus-owned computer(s) and/or 
specific computer network(s). 

Signature: 

Printed Name: 

Date: 

Status: UG Grad PostDoc Faculty Staff 

Software Installation and Maintenance and 
Equipment Maintenance 
The GIS Specialist and the GIS Student 
Assistant are responsible for the four GIS 
workstations, plus the GIS software and products 
on the end-user MAC. Some desktop computing 
support is provided by the GIS Specialist to the 
Branner Library staff. Non-GIS, digital 
cartographic materials are made available via the 
Earth Sciences section end-user workstations. 

SERVICES OFFERED 
Most of the GIS services provided are those 
typical of any traditional public services units 
(fig. 3). Faculty and students are made aware of 
the services via the web site http://www
sul.stanford.edu/depts/gis/overview.html. 

Collection Development 
Officially the map collection development policy 
states: "The Map Collections and the Geographic 
Information Systems units within the Earth 
Sciences Library support the spatial data 
research and instructional needs of all Stanford 
University departments plus administrative 
units." (See Appendix 6.) In fact, for the first 
few years of the service, much of the data 
acquisition was user request driven. In the last 
two or three years data has also been acquired in 
anticipation of demand by one of the research 
programs. While the library cannot afford to buy 



Fig. 3. TYPES OF GIS SERVICES CURRENTLY 
OFFERED 

~ Data Collection or Collection Development 
~ Reference 

• Access to Tutorials 
• Bibliographic Instruction 
• Coordination with T As for GIS in classes 

~ Access to Licensed Software 
• Campus Site Licensed 
• Limited Access Software and Data 

~ Maintenance of Web Page 
~ Cross communication of the GIS community - a 

multidisciplinary group 

all data appropriate to campus programs, much is 
purchased for the local area, California, the 
adjacent states, and other areas of major Stanford 
research interest, such as China and Mongolia. 
However, in a medium that is constantly being 
updated (both the technology and the data), we 
are hesitant to buy too much without direct 
programmatic need. 

Reference Services 
Only the GIS & Map Librarian and the GIS 
Specialist provide GIS reference. This service is 
provided 2PM to SPM Monday through Friday 
(or 7.5 hours of reference time per week per 
FTE). If the current GIS Student Assistant has 
sufficient background he or she also provides 
minimal reference assistance. The GIS & Map 
Librarian also has about 6 hours of Earth 
Sciences Reference duty. During slower parts of 
the Academic quarter, she is scheduled for both 
kinds of reference duty at the same time, with 
back up from other staff. 

Many reference questions are for data (paper or 
digital) about a certain area, at a given time, 
which will show particular kinds of information 
(elevations, environmental data, demographic 
data, etc.), perhaps from a particular kind of 
sensor or platform (specific LANDSAT flights 
and spectral bands). These searches can be 
difficult and time consuming and involve a 
variety of databases (Melvyl, World Cat, RLIN, 
National Geological Map Database, GeoRef, 
etc.). Frequently the search references a 
multiplicity of web sites, or may involve 
contacting other cartographic materials 
collections to obtain the material on interlibrary 
Joan (ILL), getting in touch with vendors for 
purchase, or advising users where it may be 
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available. Filling needs via ILL is rare, because 
most purchased data has licensing restrictions. 
Most users need assistance with using GIS 
products and software in the library, ask for . 
advice on creating or editing digital cartographtc 
products of their own, or need assistance in 
integrating varying types of data into their 
specific projects. 

Bibliographic Instruction 
The required first step for any Stanford student 
wanting to begin working with GIS is to learn 
the basics of GIS by using onsite tutorials or 
taking ESRI virtual classes. After becoming 
familiar with the software, they are encouraged 
to visit the Branner GIS web pages that detail 
how to find data and start a project. Technical 
assistance is available to aid students in getting 
their projects off the ground. 

In addition to one-on-one and small group 
reference interactions, the GIS & Map Librarian 
and the GIS Specialist make several 
presentations each year to classes, at the request 
of the faculty members, and to many small 
groups (both on-campus groups and visitors, 
administrative and academic). Each presentation 
is specifically tailored for the group. 

The original Electrical Engineering class is still a 
heavy user of GIS. In order to handle the heavy 
reference load from this class, the library staff 
worked with the faculty member to have the T A 
based in the library each afternoon in order to 
handle the bulk of the questions. GIS staff work 
closely with the T A to prepare for the course. 
We have used this class as a model for handling 
other courses interested in utilizing our GIS 
services. 

Access to software 
Software and datasets are available for download 
from a server, through CD-ROM's checked out 
from the library, and also loaded onto 
workstations within the library. 

Web Page Construction and Maintenance 
The GIS & Map Librarian and the GIS Specialist 
share the work on the GIS pages, with some 
assistance from the GIS Student Assistant. In 
addition to making the services and collections 
more user self-reliant, these pages form an 
integral part in the maintenance of the ESRI site 
license procedures. 
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PROGRAM COSTS 
Staffing costs have been very significant. We 
were not so fortunate as to get incremental staff 
for this additional service. As part of some staff 
reorganization within the department, we were 
able to come up with a GIS Technical Specialist 
position in addition to the GIS & Map 
Bibliographer Position. Part of the cost of the 
new service is that some maps are not getting 
cataloged at all , minimal records are produced 
for others, and some copy cataloging has been 
pushed to student assistants. Other costs 
included less computing support for staff across 
the science libraries and more reference hours 
per librarian and senior specialist, in spite of a 
reduction of reference hours offered to faculty 
and students. 

Staff Training 
Because of the complexity and frequent upgrades 
of GIS software, it is critical that the GIS & Map 
Librarian and GIS Specialist attend vendor
supplied training and professional meetings. We 
estimate that $5,000-$7,500 is needed annually 
to support the two of them. 

Equipment 
We currently have four Windows NT and one 
Macintosh workstation to provide student and 
faculty access to GIS software and data. Two 
staff machines also contain GIS software and 
data. For input/output of GIS materials, we have 
one 8xl4 Jade Scanner, one HP Laserjet B/W 
Printer, and one Techtronix Color Printer. See 
figure 4 for details. 

This equipment is not adequate to support the 
program. We also need a plotter, a scanner, and 
significantly more server space. Users may 
download GIS programs from our web site; we 
are currently using about 550Mb of server space. 
In addition to software, a limited amount of our 
GIS data is stored in this same server space. GIS 
data files are usually large, so all of the current, 
appropriate data cannot be made available for 
download. This creates inefficiencies for both 
GIS staff and for patrons; having access to our 
digital data via the web saves patron and staff 
time. This frees more time for technical support 
and data acquisition. 

Another critical issue is machine upgrades, 
particularly for the GIS workstations, which 
need to be very large and fast, due to the sizes of 
the files and the software. We have requested 
that all of the machines be upgraded at once, 
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since if the machines are acquired at different 
times they will be different; different machine 
configurations require that the software be 
loaded separately. It would be much more 
efficient for staff to set up one machine with all 

Fig. 4. IN LffiRARY GIS WORKSTATIONS 

• There are 4 Pentium PCs dedicated to GIS in 
Branner. (See below for Computer specs) 

• Arclnfo, Arc View GIS and its extensions are 
installed on each. 

• Each computer runs Win NT 4.0 and requires an 
account & password for use. 

• Patrons must sign up for computer time. Sign-up 
sheets are available beside each computer. 

• There is one HP LaserJet 5M B/W printer and 
one Tektronix Color Laser printer for final maps. 

• There is 1 Color Scanner -- 1 mac scanner 
attached to the Mac 03, which also has Arc View 
GIS. 

• There is 1 Cd-Writer Drive (External): This 
drive is for duplication of site-licensed ESRl CO
ROMs. Any patron wishing to have personal 
copies of ESRI software for on-campus use may 
access this drive upon request. 

• There are 2 Zip 100 Drives, one on "GIS2" and 
one on "GIS 3". 

Machine Specifications: 

Machine: GISl: GIS2: GIS3: GIS4: 

Pentium Pro 333 MH2 200MHz 300 Mil booMHz 

RAM 128MB 128MB 256MB 128MB 

Hard Disk Space SGB 9GB 22GB ~GB 

Windows NT: ~ 4 4 ~ 

Local Drives c.o ,..,F,G, D-Zip ,..,E,K r 
Mapped Network IP,G,E,K IE,K,Q IF,G,Q IE,F,G,K,Q 

of the software packages and then ghost that 
image onto the other three machines. 

CONCLUSIONS 
On the negative side, it has proved difficult to 
carve out a new service from the existing staff, 
with no lessening of the previous workload, even 
though our staff is larger than that of many Earth 
Sciences Branch Libraries. 

On the positive side, the use of GIS services has 
continued to grow, consistently outstripping the 
resources available. There are workstations now 
sited in both the Earth Sciences Library and in 
the new Social Sciences Research Center in the 



main library. The in-library GIS services are 
being used primarily by undergraduate majors, 
graduate students, faculty, and others involved in 
research. Relatively few classes are making 
much use of these library workstations and 
software; software distribution to workstations, 
via the web and cd-rom checkout, is meeting 
most classroom and other group needs. We don't 
have statistics on how many students or faculty 
have used GIS to further their research, but we 
do know that as of January 31, 2001, 255 
different users have downloaded one or more 
ESRI products to their Stanford classroom, 
laboratory or office workstations. These users 
are from every school at the University, except 
for the Law School (see fig. 5). Each site of 
downloaded software may represent several 
users in a laboratory, classroom or research 
group setting. The two largest groups of users 
who are using GIS on their workstations outside 
the library are from geology and biology, so the 
Earth Sciences Library is serving our primary 
clientele directly despite our original concerns. 
Thus the program is definitely meeting a need 
for spatial information resources and is properly 
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part of the services of the Earth Sciences Library 
and Map Collections. 

Fig.S. CURRENT NUMBER OF WORKSTATIONS 
WITH ESRI PRODUCTS WlllCH HAVE USED 
DOWNLOAD OPTION 

SchooUAdministrative Unit *Number of 
Workstations 

University Administration 

School of Business 
School of Earth Sciences 

SchoolofEducation 
School of Engineering 

Humanities: School of H&S 
Social Sciences: School of H&S 

Sciences: School of H&S 
School of Medicine 

Stanford University Libraries 

Other 
*I Workstation may be servmg several people m a lab. or 
workgroup. 
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Appendices 

Appendix 1. Position Description GIS & Map Librarian and Bibliographer 
Classification: Assistant/ Associate/Librarian 
Type of appointment: Full-Time 
Responsible to: Head Librarian, Branner Earth Sciences and Map Library 

Background 
The Map Collections at Branner Earth Sciences Library serve all schools, programs and institutes at 

Stanford. The strengths of the collections are earth sciences (especially western U.S. geology; 
seismology, orogeny, ore deposits, and petroleum resources); west European nations and central Asian 
nations. Areas of growing strength are Geographic Information Systems (GIS), computerized map 
resources and library services for a study/research level electronic map collection. The GIS & Map 
Librarian at Branner Library participates in developing and coordinating library services with 
colleagues in SUUAIR and with map librarian organizations in California and the western United 
States. · 

Responsibilities 
1. In coordination with the Head of Branner Library, helps plan and set policies, and manages the Spatial 

Data Collections of Stanford University Libraries, located in Branner Earth Sciences Library. 
A. Serves as liaison to faculty, students and staff of the entire Stanford University Community, for 

spatial and geographic data needs in all formats, to insure that library services adequately support 
research and teaching programs. 

B. Along with the Assistant Map Librarian, evaluates and initiates orders for paper and electronic 
maps, atlases, reference works, spatial databases, viewing software, and GIS packages, 
accessories, peripherals and necessary hardware. The GIS & Map Librarian specializes in 
computer files and software acquisition. 

C. Manages technical services for all paper and electronic spatial data, including cataloging and 
preservation, in association with departmental specialists. 

2. Performs reference services for the Stanford University community for GIS, maps, and Earth Sciences 
(geological & environmental sciences, geophysics, petroleum engineering, and integrated 
environmental system studies). With faculty and University Administrators, arranges sessions of 
bibliographic instruction and class orientations as needed. 

3. Supervision of GIS and Map Collections staff. Oversees management of public reference computer 
stations and their resident software; all electronic map/GIS services; and map cataloging including 
catalog maintenance. 

4. In coordination with the Branner Earth Sciences Library Head Librarian and Assistant Map 
Librarian/Selector: plans, organizes, and allocates resources for the various paper and electronic map 
collections' physical growth. 

5. Participates in planning and operations within the Science and Engineering Resources Group (SERG) 
branch libraries. 

6. Serves on Library and University committees as appropriate. 

Qualifications 
1. Master's degree in Library Science or equivalent in experience. Bachelor's degree in geography, 

geoscience or related discipline preferred. 
2. Experience with maps, including map and electronic format cataloging at Branner Library. 
3. Extensive cataloging experience with knowledge of both OCLC and RLIN databases. Experience in 

cataloging digital data required. 
4. Thorough understanding of computer systems and demonstrated ability with GIS use and 

implementation. 
5. Knowledge of current cartographic practice for advanced use of map products. 
6. Knowledge of cartographic collection development practices, and demonstrated ability in effective 

access to sources of cartographic, aerial photo, satellite imagery and other spatial & geographic 
information sources in all formats . 
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7. Demonstrated ability to communicate and work effectively with faculty, students and library staff. 
Experience and skills in cross-cultural communication. 

8. Excellent teaching skills. 
9. Demonstrated reference skills, including online searching, WWW searching. 

Appendix 2. Position Description: Assistant Map Librarian and Map Selector 
Classification: Assistant/ Associate Librarian 
Type of appointment: Half-time 
Responsible to: GIS & Map Librarian and Bibliographer, Earth Sciences and Map Library 

Background 
The Map Collections at Branner Earth Sciences Library serve all schools, programs and institutes at 

Stanford. The strengths of the collections are earth sciences (especially western U.S. geology; 
seismology, orogeny, ore deposits, and petroleum resources); west European nations and central Asian 
Nations. 

Areas of growing strength are Geographic Information Systems (GIS), computerized map resources and 
library services for a study/research level electronic map collection. The Map Bibliographer at Branner 
Library participates in developing and coordinating library services with colleagues in SUUAIR and 
with map librarian organizations in California and the western United States. 

Responsibilities 
1. Working with the GIS & Map Bibliographer, and the Head of Branner Earth Sciences Library, helps 

plan and set policies for the Map Collections of Stanford University Libraries, located in Branner Earth 
Sciences Library. · 

2. Evaluates and initiates orders for paper maps, atlases, reference works, coordinating collecting 
activities with that of the Map Bibliographer, who collects spatial databases, viewing software, and 
GIS packages, accessories, peripherals and necessary hardware. Coordinates also with the Earth 
Sciences Bibliographer, in the support of Earth Sciences programs. 

3. Performs reference services for the Stanford University community for maps and Earth Sciences 
(geology, geophysics, applied earth sciences, petroleum engineering, and integrated environmental 
system studies). Working with the GIS & Map Librarian and the Earth Sciences Librarian provides 
bibliographic instruction and class orientations as needed. 

4. Trains and supervises map collection student assistants. 
5. Catalogs cartographic materials. 
6. In coordination with the GIS & Map Librarian helps plan the allocation of resources for the various 

paper and electronic map collections' physical growth. 
7. Serves on Library and University committees as appropriate. 

Qualifications 
1. Master's degree in Library Science or equivalent in experience. Bachelor's degree in geography, 

geosciences, history, or social science discipline related to that of the user community served is 
preferred. 

2. Knowledge of current cartographic practice for advanced use of map products. 
3. Knowledge of cartographic collection development practices, and demonstrated ability in effective 

access to sources of cartographic, aerial photo, satellite imagery, and other spatial & geographic 
information sources in all formats . 

4. Experience in or knowledge of earth sciences and map reference tools. 
5. Demonstrated reference skills, including online, and WWW searching. 
6. Knowledge of both OCLC end RLIN databases is required. Experience in cataloging in an automated 

environment, and in an academic or research library using AACR2 is preferred. 
7. Demonstrated ability to communicate and work effectively with faculty, students and library staff. 

Experience and skills in cross-cultural communication. Good teaching skills. 
8. Experience in or knowledge of government document sources, idiosyncrasies preferred. 

Appendix 3. Position Description: Geographic Information Systems (GIS) Specialist 
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STATUS: Permanent, full-time 
ORGANIZATION: Stanford University, Branner Earth Sciences Library 
LEVEURANK: Computer Resource Associate (CRA) B99 non-Exempt 

General description 
The GIS Specialist is a member of the Science and Engineering Resource Group (SERG) of the Stanford 

University Libraries (SUL). Together with the GIS & Map Librarian, the GIS Specialist enhances and 
strengthens the GIS program as the primary provider of GIS technology-based services, research 
consultation, and user education to Stanford University (SU) students, faculty and staff. In support of 
the campus research and instructional needs, she/he provides assistance to all departments across 
campus. 

This position is based in the Branner Earth Sciences Library, but she/he collaborates with and provides 
high-level technical support to other GIS resource groups on campus in an effort to establish 
coordinated GIS support to the entire campus. Designs and delivers instruction to GIS users, assisting 
the integration of GIS skills into the curriculum. Identifies campus user needs when selecting 
software, GIS data, hardware and peripherals. Trains and supervises student staff to assist with GIS 
services. Develops an ongoing outreach program to expand understanding and utilization of GIS 
throughout over 30 departments at Stanford. 

Specific Duties and Responsibilities 
1. Provides expert GIS consultation services to users with varying needs and abilities ranging from basic 

GIS skills to research level analysis involving manipulating, customizing, querying, or modeling of 
data. Acts as a consultant to patrons needing special assistance for courses or projects integrating GIS. 

2. Develops and implements new directions and long-range plans for GIS services in collaboration with 
faculty members, graduate students and staff from the Social Sciences (SSRG), Science and 
Engineering, and Humanities Resource Groups within the library, to provide better services for 
research. 

3. Designs and implements user education programs by providing GIS training and documentation for 
patrons and staff. Content of the training varies from group to group, ranging from accessing GIS data 
sets to teaching a specific GIS software application. This includes giving demonstrations ranging in 
size from one individual to classrooms of fifty or more people. 

4. Identifies ongoing campus user needs for GIS. Maintains current awareness of availability of data sets, 
software, hardware and data capabilities, including Internet resources. Recommends GIS data, 
software and hardware for collection development purposes. 

5. Installs, and maintains GIS software and digital geospatial data. Sets up, tests, and manages all Branner 
Library's GIS workstations in a multi-platform networked environment, including configuration, 
installation and network maintenance. Establishes networking between the campus GIS labs within 
departments as appropriate, e.g. the Geophysics department's GIS lab. 

6. Designs and manages the Branner library GIS web site, and provides server support for remote 
downloading of GIS applications and data. 

7. Manages a list serve, "esri-users", to assist communication and share new information between GIS 
users at Stanford. 

8. Hires, trains and supervises a GIS student assistant. 
9. Serves as a software license administrator by providing UNIX and NT users hardware keys and software 

key codes for over 30 GIS software programs. This includes keeping a database of GIS use across 
campus. Manages a web-based distribution of GIS software. 

10. As a member of the SUL Expert Partners ' program, she/he is responsible for providing EP support to 
Branner staff. 

11. Serves as Stanford's primary contact to ESRI, our most well used GIS software company, and is 
authorized to contact their technical support. 

12. Maintain an awareness for current trends and new technologies in GIS by attending user conferences 
and regional meetings, and communicating with the campus administrative units using GIS, such as the 
Planning and Facilities Offices. Communicates with staff and faculty from GIS labs at other 
universities. 

Qualifications 
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1. Bachelor's degree in Physical Sciences, related geographic science or social science discipline is 
preferred or equivalent combination of education and experience. 

2. Academic background or work experience with at least one GIS application software is required. 
Familiarity with ESRI products is highly desirable. 

3. High degree of computer literacy and interest in current advances in new technologies. Experience with 
NT workstation, & Windows PC operations, including installation and configuration of hardware & 
software in a networked computing environment, and in applying diagnostic techniques for 
troubleshooting is required. Familiarity with PC application software such as Word, Excel and Adobe 
Illustrator is desired. 

4. Experience with web page creation and some programming languages are desirable. 
5. Demonstrated ability to communicate effectively in written and spoken English. Excellent interpersonal 

skills and the ability to work effectively with a diverse clientele. Experience or interested in teaching. 
6. Demonstrated ability to apply initiative, independence and sound judgment in problem solving. 
7. Demonstrated ability to work collaboratively with all levels of users and staff. 

Appendix 4. Catalog Record For Software 
070.212 .A72 2000 
Title:ARCIINFO 8 [computer file] . 
Title:Arclnfo 8 
Title:Arc info 8 
Edition:[Version] 8.0.2 
Imprint:Computer data and programs. 
Imprint:Redlands, Calif. : ESRI, c2000. 
Physical Description:8 computer optical discs ; 4 3/4 in. + 4 computer optical discs (4 3/4 in) 
Notes:Title from disc label. 
Contents Note:[:disc 1. Desktop for Windows NT and Windows 2000-Intel 

disc 2. Workstation for Windows NT and Windows 2000-Intel 
disc 3. Workstation for Sun Solaris 2 
disc 4. Workstation for HP 700/8x7 HP-UX 
disc 5. Workstation for SGI IRIX 
disc 6. Workstation for IBM RISC Systern/6000 AIX 
disc 7. Workstation for Compaq Tru64 UNIX 
disc 8. ArcDoc for Arclnfo 8.0.2 workstation 
Supplemental computer discs: disc 1. ArcSDE 8: 8.0.2 for Oracle8i (8.1.5) 

disc 2. ArcSDE 8: 8.0.2 for Oracle 8.0.4.3 
disc 3. ArcSDE 8: 8. 0.1 for Microsoft SQL server 
disc 4. ArcSDE 8: 8.0.1 for coverages. 

Notes:Authorized keycodes required to run software. 
Contents notes:Integrated geographic information system used to automate, manipulate, analyze, and display 

geographic data. Includes tools for map automation, data conversion, database management, map overlay, 
spatial analysis, and graphic editing. Includes region handling and ability to rotate grid at any angle. Also 
includes the program ArcSDE 8, an interface that allows the user to store and manipulate spatial data in a 
relational database. 

Notes:System requirements for Windows: Pentium or higher processor; Windows NT 4.0 SP4; 128MB RAM; 
approx. 1.5 BG free disk space. 

Notes:Additional system requirements: also runs on UNIX platforms. 
Notes:Stanford copy 1 (Branner): Manuals, accompanying an earlier version of this software are housed in 

Branner's Bib-Index collection under title "ARC/INFO documentation." 
Subject (LC):Geographic information systems--Software. 
Genre:Geographic information systems software. 
Genre:Geographic information systems data. 
Organization:Environmental Systems Research Institute (Redlands, Calif.) 
Title:ARC/INFO documentation. 
Title:ArcSDE 8. 
Genre:CD-ROM 
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EARTH-SCI--
Location: MEDIA copy 1 
Library has: 1-2,4-7 
Supplement: "ArcSDE" 1-4 

EARTH-SCI--
Location: PERM-RES copy 2 
Library has: 1-3,8 

(Displaying 13 of 13 volumes) 
EARTH-SCI CALL NUMBER 
1 G70.212 .A72 2000 ARCSDE DISC 1 
2 G70.212 .A72 2000 ARCSDE DISC 2 
3 G70.212 .A72 2000 ARCSDE DISC 3 
4 G70.212 .A72 2000 ARCSDE DISC 4 
5 G70.212 .A72 2000 DISC 1 DESKTOP 

COPY MATERIAL LOCATION 
1 MEDIA MEDIA 
1 MEDIA MEDIA 
1 MEDIA MEDIA 
1 MEDIA MEDIA 
1 MEDIA due: l/28/200 1 

6 G70.212 .A72 2000 DISC 1-2 WINDOWS NT-IN 2 PERMRES2 PERM-RES 
3 MEDIA MEDIA 

7 G70.212 .A72 2000 DISC 2 WORKSTATION 1 MEDIA MEDIA 
8 G70.212 .A72 2000 DISC 3 SUN SOLARIS 2 2 PERMRES PERM-RES 
9 G70.212 .A72 2000 DISC 4 HP700/8X7 HP-U 1 MEDIA MEDIA 
10 G70.212 .A72 2000 DISC 5 SGI IRIX 1 MEDIA MEDIA 
11 G70.212 .A72 2000 DISC 6 ffiM RISC SYSTEM 1 MEDIA MEDIA 
12 070.212 .A72 2000 DISC 7 COMPAQ TRU64 UNl MEDIA MEDIA 
13 G70.212 .A72 2000 DISC 8 ARCDOC 2 PERMRES2 PERM-RES 

3 MEDIA MEDIA 

Appendix 5. Catalog Record For Manuals 
G70.212 .A722 1994 
Title:[ARCIINFO documentation] I Environmental Systems Research Institute. 
Imprint:[Redlands, Calif.]: ESRI, c1994-1998. 
Physical Description:35 v. : ill. ; 24-26 em. 
Notes:Title supplied by cataloger. 
Notes:At head of title for most items are for ARC/INFO version 7.0 or higher, or ARC/INFO Unix version 1.0. 
Notes:"GIS by ESRI" --Cover. 
Contents Note:[v.l] AML Commands-- [v.2.] AML and FormEdit -- [v.3] ARC Commands-- [v.4] ARCEDIT 

Commands -- [v.5] ARCPLOT Commands -- [v.6] ArcPress.Version 1.0 for UNIX-- [v.7] ArcScan and Image 
Integration -- [v.8] ArcStorm and Map Libraries-- [v.9] ArcTools -- [v.10] Cell-based Modeling with GRID-
[v.l1] COGO -- [v.12] Data Conversion and Regions-- [v.l3] System administrator's guide: data general 
AviiON series systems -- [v.14] Documentation Updates for ARC/INFO, version 7.1.1 -- [v.l5] Editing 
Coverages and tables in ARCEDIT -- [v.l6] GRID Commands-- [v.17] INFO-- [v.l8] Managing Tabular Data 
-- [v.19] Map Display, Query and Output-- [v.20] Network Analysis-- [v.21] Surface Modeling with TIN-
[v.22] ARC/INFO Data Management-- [v.23] Getting started with ARC/INFO: introducing ARC/INFO and 
Arc/Tools-- [v.24] Working with the ARC/INFO Open Development Environment (Unix)-- [v.25] Working 
with the ARC/INFO Open Development Environment (Windows NT)-- [v.26] Graphics device 
interface:configuring peripherals for ARC/INFO, 1996 (74 p.) -- [v.27] License manager's guide: ARC/INFO, 
Arc View GIS, and SDE on Windows NT and UNIX workstations, 1997 (iv, 90, vi p.) -- [v.28] Supported 
graphics devices: support levels and evice notes, June 1997 (32 p.) -- [v.29] System dministrator's guide: 
Digital UNIX, ARC/INFO 7.2 (40 p.) -- [v.30] System administrator's guide: ffiM RISC system/6000 AIX, 
ARC/INFO 7.2 (66 p.) -- [v.31] System administrator's guide: Silicon graphics IRIX, ARC/INFO 7.2 (38 p.) -
[v.32] System administrator's guide : Sun Solaris 2, ARC/INFO 7.2 (44 p.) -- [v.33] System administrator's 
guide: Windows NT- Intel, ARC/INFO 7.2 (32 p.) -- [v.34] System administrator's guide: HP 700/8x7 HP
UX, ARC/INFO 7.2 (40 p.) -- [v.35] System administrator's guide: DEC Alpha NT, ARC/INFO 7.2 (32 p.). -
[v.36] Using ArcToolbox -- [v.37] Using ArcMap -- [v.38] Building a geodatabase -- [v.39] Using ArcCatalog
- [v.40] Modeling our world-- [v.41] ArcObjects developer's guide-- [v.42] Getting started with Arclnfo : 
Arcinfo 8 -- [v.43] Understanding ArcSDE -- [v. 44] ArcSDE administration guide. 

Notes:Stanford copy 1 (Branner): This set of documentation is to accompany ARC/INFO Window NT and Unix 
ARC/INFO software. 
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Subject (LC):ARCIINFO. 
Subject(LC):Geographic information systems. 
Subject(LC):Digital mapping. 
Subject(LC):Information storage and retrieval systems--Geography. 
Subject(LC):Geography--Data processing. 
Organization:Environmental Systems Research Institute (Redlands, Calif.) 
Title:GIS by ESRI. 
Title:AML commands. 
Title:AML and FormEdit. 
Title:ARC commands. 
Title:ARCEDIT commands. 
Title:ARCPLOT commands. 
Title:ArcPress. 
Title:ArcScan and image integration. 
Title:ArcStorm and map libraries. 
Title:ArcTools. 
Title:Cell-based modeling with GRID. 
Title:COGO. 
Title:Data conversion and regions. 
Title:Documentation updates for ARC/INFO, 7 .1.1. 
Title:Editing coverages and tables in ARCEDIT. 
Title:GRID commands. 
Title:INFO. 
Title:Managing tabular data. 
Title:Map display, query and output. 
Title:Network analysis. 
Title:Surface modeling with TIN. 
Title:ARC/INFO data management. 
Title:Getting started with ARC/INFO. 
Title: Working with the ARC/INFO open development environment. 
Title:Graphics device interface : configuring peripherals for ARC/INFO 
Title:License manager's guide: ARC/INFO, Arc View GIS, and SDE on Windows NT and UNIX workstations. 
Title:Supported graphics devices. 
Title:System administrator's guide. 
Title: Using ArcToolbox. 
Title: Using ArcMap. 
Title:Building a geodatabase. 
Title: Using ArcCatalog. 
Title:Modeling our world. 
Title:ArcObjects Developer's guide. 
Title: Understanding ArcS DE. 
Title:ArcSDE administration guide. 

EARTH-SCI--
Location: Bffi-INDEX copy 1 

Library has: v.1-44 
EARTH-SCI--

Location: Bffi-INDEX copy 2 
Library has: v.22 

GREEN--
Location: SSRC-SSDS copy 1 

Library has: v.40 

(Displaying 45 of 45 volumes) 

GREEN CALL NUMBER COPY MATERIAL LOCATION 
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1 070.212 .A722 1994 V.40 1 REF SSRC-SSDS 

EARTH-SCI CALL NUMBER COPY MATERIAL LOCATION 
2 070.212 .A722 1994 V.1 1 NONCIRC BIB-INDEX 
3 070.212 .A722 1994 V.2 1 STKS BIB-INDEX 
4 070.212 .A722 1994 V.3 1 STKS BIB-INDEX 
5 070.212 .A722 1994 V.4 1 STKS BIB-INDEX 
6 070.212 .A722 1994 V.S 1 STKS BIB-INDEX 
7 070.212 .A722 1994 V.6 1 STKS BIB-INDEX 
8 070.212 .A722 1994 V.7 1 STKS BIB-INDEX 
9 070.212 .A722 1994 V.8 1 STKS BIB-INDEX 
10 070.212 .A722 1994 V.9 1 STKS BIB-INDEX 
11 070.212 .A722 1994 V.10 1 STKS BIB-INDEX 
12 070.212 .A7221994 V.11 1 STKS BIB-INDEX 
13 070.212 .A722 1994 V.12 1 STKS BIB-INDEX 
14 070.212 .A722 1994 V.l3 1 STKS BIB-INDEX 
15 070.212 .A722 1994 V.14 1 STKS BIB-INDEX 
16 070.212 .A722 1994 V.15 1 STKS BIB-INDEX 
17 070.212 .A722 1994 V.16 1 STKS BIB-INDEX 
18 070.212 .A722 1994 V.17 1 STKS BIB-INDEX 
19 070.212 .A722 1994 V.1 8 1 STKS BIB-INDEX 
20 070.212 .A722 1994 V.19 1 STKS BIB-INDEX 
21 070.2 12 .A722 1994 V.20 1 STKS BIB-INDEX 
22 070.212 .A722 1994 V.21 1 STKS BIB-INDEX 
23 070.212 .A722 1994 V.22 1 STKS BIB-INDEX 

2 STKS BIB-INDEX 
24 070.212 .A722 1994 V.23 1 STKS BIB-INDEX 
25 070.212 .A722 1994 V.24 1 STKS BIB-INDEX 
26 070.212 .A722 1994 V.25 1 STKS BIB-INDEX 
27 070.212 .A722 1994 V.26 1 STKS BIB-INDEX 
28 070.212 .A722 1994 V.27 1 STKS BIB-INDEX 
29 070.212 .A722 1994 V.28 1 STKS BIB-INDEX 
30 070.212 .A722 1994 V.29 1 STKS BIB-INDEX 
31 070.212 .A722 1994 V.30 1 STKS BIB-INDEX 
32 070.212 .A722 1994 V.3 1 1 STKS BIB-INDEX 
33 070.212 .A722 1994 V.32 1 STKS BIB-INDEX 
34 070.212 .A722 1994 V.33 1 STKS BIB-INDEX 
35 070.212 .A722 1994 V.34 1 STKS BIB-INDEX 
36 070.212 .A722 1994 V.35 1 STKS BIB-INDEX 
37 070.212 .A722 1994 V.36 1 NONCIRCBIB-INDEX 

2 STKS BIB-INDEX 
38 070.212 .A722 1994 V.37 1 NONCIRCBIB-INDEX 

2 STKS BIB-INDEX 
39 070.212 .A722 1994 V.38 1 NONCIRCBIB-INDEX 

2 STKS BIB-INDEX 
40 070.212 .A722 1994 V.39 1 NONCIRCBIB-INDEX 

2 STKS BIB-INDEX 
41 070.212 .A722 1994 V.40 1 STKS STACKS 

2 STKS STACKS 
42 070.212 .A722 1994 V.41 1 STKS BIB-INDEX 

2 STKS BIB-INDEX 
43 070.212 .A722 1994 V.42 1 NONCIRCBIB-INDEX 

2 STKS BIB-INDEX 
44 070.212 .A722 1994 V.43 1 STKS BIB-INDEX 

2 STKS BIB-INDEX 
45 070.212 .A722 1994 V.44 1 STKS BIB-INDEX 
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2 STKS BID-INDEX 

Appendix 6. Collection Development Policy Statement 

MAP AND G.I.S. COLLECTIONS 
Branner Earth Sciences Library and Map Collections 

Bibliographer: Julie Sweetkind; Selector: Jane Ingalls 

I. PROGRAMMA TIC INFORMATION 
A. Cartographic and geographic information systems materials for Stanford University Libraries/Academic 

Information Resources (SUUAIR) are acquired by Branner Earth Sciences Library & Map Collections 
(hereafter Branner Library) bibliographers to support the research and instructional needs of faculty and 
students (post-doctoral, graduate, undergraduate) in the following departments and programs (by frequency of 
use, heaviest first): 

1. Department of Geological and Environmental Sciences 
2. Department of Geophysics 
3. Department of Civil Engineering (water and earthquake programs particularly) 
4. Department of Electrical Engineering (particularly for GIS materials for satellite communications 

courses) 
5. Earth Systems Program 
6. Anthropology 
7. School of Business (particularly for GIS materials) 
8. Economics 
9. Sociology (including digital and GIS materials) 
10. Biological Sciences (especially Conservation Biology and Hopkins Marine Station); including digital and 

GIS materials) 
11. Urban Studies 
12. Political Science 
13. African and Afro-American Studies, Asian American Studies, Chicana!o Studies, Jewish Studies and 

Native American Studies 
14. Area Studies programs and centers 
15. Center for African Studies (based in the Hoover Institution) 
16. Linguistics 
17. Center for Research in Disease Prevention (School of Medicine; particularly for GIS materials) 

B. Branner Library's GIS & Map Librarian and GIS Specialist work in coordination with units currently operating 
GIS labs (Geophysics, Geological and Environmental Sciences and Conservation Biology) to provide PC and 
GIS services for electronic map users ranging from the basic study level to the research level. Branner Library 
provides laboratory level support for some departments, particularly for Electrical Engineering. Research level 
materials on the disciplines of cartography and GIS are not supported. 

C. Branner Library staff provides cartographic reference services, both electronic and traditional, to members of 
the Stanford community. 

D. Branner Library staff support non-academic campus operational units with use of software (Environmental 
Health and Safety, Facilities Operations and Planning Office). 

II. COORDINATION AND COOPERATIVE INFORMATION 
A. Within Stanford Libraries: 

1. The Department of Special Collections houses rare and historical maps and atlases and cartographic 
reference works (primarily those made before 1800). 

2. The Hoover Institution relies on the Branner Map Collections for topographic and general maps for many 
areas. It has transferred a large numbers of European maps to Branner and is now waiting to transfer to 
Branner a large number of East Asian maps. Branner collects large-scale topographic maps of several 
African countries at a relatively high study and research level in support of Hoover's Center for African 
Studies. Hoover continues to collect atlases; Branner duplicates in rare cases dictated by heavy use. 
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3. Star maps, photographic star surveys and celestial globes are collected by the Physics Library. Branner 
holds a large number of older sheets of sky atlases transferred from Physics. Branner Library collects lunar 
and planetary maps. 

4. Green Library Reference and Stacks hold general reference atlases, but the primary collection is in Branner. 
Branner concentrates particularly on thematic atlases. 

5. Wall maps, that is, those designed as instructional tools to be viewed from a distance in classrooms, are 
held at the Meyer Library Media Center. Branner Library bibliographers select and catalog these titles. 
Branner Library holds a small collection of physical and geoscience wall maps. We should see more use of 
classroom computer projectors to display wall-like maps available on the Web or in other digital form. 

6. Oceanographic maps are collected by Branner. Hopkins has a small collection, mostly duplicating Branner 
holdings, and concentrating on the Monterey Bay area. Branner collects maps in all other science 
disciplines at Stanford, e.g., vegetation and soils. 

7. Cartographic materials collections generally depend heavily on government agencies. Branner is a 
depository (or receives and maintains depository maps from Government Documents or Law Library) for 
U.S. federally produced maps from the Bureau of Land Management, Census Bureau, Central Intelligence 
Agency, National Imagery and Mapping Agency, National Park Service, Forest Service and the Geological 
Survey. It also is a depository for maps from the California Division of Mines and Geology, and the 
geological surveys of Australia, Canada, New Zealand, Arizona, Delaware, Florida and Montana. Branner 
has made every effort to maintain close cooperation with staff in the Government Documents and Law 
Libraries. 

8. Branner Library bibliographers work with area and subject bibliographers to build the Libraries' 
cartographic materials collections. 

9. Social Science Research Group staff participates in the support of students and faculty using GIS when 
advanced statistical analysis software is required. 

B. Campus Community 
1. Branner Library staff participates in the e-mail list and quarterly meetings of the GIS-Coordinators group. 

This group is composed of Stanford staff, who play leadership roles with GIS on campus. Members from 
the Facilities and Planning departments, and managers from the GIS labs on campus are represented. 

2. To distribute information to the Stanford Community as a whole, we maintain Branner Earth Sciences 
Library & Map Collections, and GIS at Branner web pages, and the ESRI Users mailing list. 

C. University of California 
1. Branner Library coordinates collecting of cartographic materials collections with the University of 

California. An official, conspectus-formatted agreement for collecting cartographic materials among the 
Stanford and the nine UC campuses (http://gort.ucsd.edu/mw/mapdocs.htrnl) has existed for several years, 
and was preceded by a similar agreement among the Stanford, Berkeley, Davis and Santa Cruz map 
collections. Stanford has agreed to be responsible for research level collection of geoscience materials and 
for those covering San Mateo and Santa Clara counties. UC Santa Barbara has an unrivaled collection of 
aerial photographs and other remote-sensing imagery, while UC Santa Cruz specializes in materials on the 
Monterey Bay Area, UC Berkeley on various parts of Northern California, and UC Davis on the Central 
Valley. 

2. In fiscal year '98!99, Stanford, Berkeley and Santa Barbara jointly purchased digital orthophoto quadrangle 
images of California (they will be served by the UCSB Map and Imagery Laboratory to all Stanford and 
UC users) . 

3. Stanford has been an active participant in the Alexandria Digital Library, which will provide better access 
to millions of maps and images (including thousands of sheets in map sets held by Branner). 

4. Stanford and the UC map collections provide each other expedited reference and lending services. 
D. Research Libraries Group 

Branner Library is a participant in the RLG Geoscience Cooperative Collection Development and Reference 
Group. Primary collecting responsibilities have been assigned for Rwanda and Burundi, and also for economic 
geology, seismology, and structure in Argentina, Bolivia, Brazil, Chile and Colombia. 

E. Other Cooperative Connections 
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1. Branner Library bibliographers participate in Internet collection sharing and map and GIS reference over 
multiple professional discussion lists. Benefits are realized by our active involvement in the Western 
Association of Map Libraries and the "CalGeo" group of California and Nevada geoscience librarians 
(whose Rookwood Accord provides expedited photocopies and ILL of geoscience cartographic materials to 
Stanford). The Branner Library GIS & Map Librarian and GIS Specialist regularly attend local ESRI user 
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group meetings. Branner Library bibliographers participate in Internet collection meetings and the annual 
ESRI conference. 

2. Frequent exchanges of duplicate materials occur between Stanford and Brigham Young University, and the 
Universities of Nevada, Oregon and Washington, as well with members of both the geology librarians' and 
the map librarians' list-serves. 

3. Branner Library works closely with the U.S. Geological Survey and inputs records for Stanford-produced 
maps into the USGS's National Geological Map Database. 

4. Beginning in fiscal year '98/99 and continuing for two more years is a $100,000 joint purchase of some 
6,000 topographic map sheets of China at a scale of 1:100,000 (Stanford, Berkeley, Illinois and UC Santa 
Barbara). Access to this collection will greatly assist faculty and students and has the active support of 
several campus units. 

III. SUBJECT AND LANGUAGE MODIFIERS 
A. Geographical. For the earth sciences, interests are global (and lunar and planetary), including both land and 

marine geology and geophysics. New programs in ocean margins in the School of Earth Sciences will require 
some additional retrospective collecting efforts. North America is covered in depth, to whatever degree made 
possible by map publishers of all geoscience agencies and societies. In other physical science areas the depth is 
varied. Soil surveys for instance are collected at solid study level scales for all North American areas; only 
California is held at large, research level scale. Outside North America, geoscience series are actively sought at 
scales of 1:250,000 or smaller (less detailed) . Monographic map titles matching the general collection policy 
guidelines are purchased at larger (more detailed) scales. 

B. Topographic maps at large scales (1 :24,000 and larger, i.e., more detailed) are collected for the United States 
only. Botswana, South Africa, Uganda and Zimbabwe are collected at 1:50,000. Certain regions of long-term 
interest for Stanford programs and research topics are also sought at this scale. For other countries, holdings 
are, in general, limited to scales of 1:200,000 or 1 :250,000 or smaller (less detailed). Digital Elevation Models 
are collected as needed. 

C. Active collecting in thematic maps other than earth sciences are limited to North America, Africa, Eastern 
China, Korea, Manchuria, MesoAmerica, Ireland (Eire) and Northern Ireland. Greater detail can be seen by 
consulting the UC/Stanford Agreement (http://gort.ucsd.edu/mw/mapdocs.htrnl). 

D. GIS digital data is collected at a large scale for the Bay Area. Subsequently smaller scale data is collected for 
California, the U.S., foreign countries and global maps. Emphases are determined by programmatic needs. 

E. Chronological : The map collections at Branner Library are working collections: current, circulating, and open
stack in nature. Space is at a premium. Duplicates and superseded editions of nearly all maps are discarded. 
Especially in the case of large-scale maps, only California and Nevada quadrangles of all editions are retained. 
However, as materials are acquired from around the world and various uncommon sources and may take years 
to arrive, items may be added to the collection several years after publication date. Gaps are filled in as needed. 
Rare and historic maps are sometimes acquired as gifts or from other libraries' duplicates lists. Pre-1800 maps 
that are selected for retention are cataloged for the Department of Special Collections. 

F. Language: English is preferred, but language is rarely a determinant in selection, because most often the map is 
available in the native language only. The collection contains many materials in Chinese, Western European 
and Slavic languages. 

G. Subject (digital and printed): 
Areas of intense collection globally ( Level4--research level; all scales and languages) include the following: 
1. Areal geology 
2. Ore deposits and Mineral Resources 
3. Exploration Geochemistry 
4. Paleomagnetism 
5. Geophysics 
6. Petroleum Geology and Exploration Geothermal Studies 
7. Structural Geology, Plate motion, and Tectonics 
8. Hydrology; Hydrogeology; water management 
9. Remote-Sensing, Airborne Exploration, including Digital Orthophoto Quadrangles (DOQs) 
10. Land Use, Land Cover 
11 . Seismology 
12. Stratigraphy 
13. Marine Geology and Geophysics 
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14. Vulcanology 
15. Demographic and environmental data (in digital form) 
16. Geomorphology 
Also collected at research level scales: 
17. Anthropology, demographic and cultural maps of Eastern China, Turkey, the Levant, and Meso-America 
18. Sociological maps of Ireland and Northern Ireland 
19. Soil maps of California 
20. All topical mapping of San Mateo and Santa Clara counties in particular and the San Francisco Bay Area in 

general 
21 . Limnology 

The following subjects are collected at level2 to 3, or basic to study levels, scales 1:250,000 and smaller: 
Agriculture, Anthropology, Meteorology, Biogeography, Commerce and Trade, Political Geography (level3 to 
4), Economic Geography, Sociology, Historical Geography, Technology, Public Works, Manufacturing, 
Technology, Transportation and Communication. 

Exclusions: the following topics are collected at or below the basic and minimal levels (levels 0-1): Coal geology, 
Speleology, Vertebrate Paleontology, Mathematical Geography (map projections, time zones, etc.), Military and 
Naval Geography (battle plans, troop movements, etc.). Regional maps in these topics are not collected. 

Digital data and software in various formats are collected, generally compatible with Arc View. Materials collected 
follow general guidelines, but because of cost, the ephemeral nature of some data or software, faculty and 
student needs and resources, these items are freq uently acquired in response to an immediate demand. Access 
to digital data by downloading or FTP is relied upon in lieu of retaining digital copies at Branner Library. 

IV. DESCRIPTION OF MATERIALS COLLECTED 
A. Types of maps and other formats collected: 

1. Aerial views, bird's-eye views and pictorial views 
2. Aerial photographs and other remote-sensing images (large-scale photography limited to San Mateo and 

Santa Clara counties; gifts retained for areas of high-interest to Stanford users), including digital orthophoto 
quadrangles and other imagery. 

3. Atlases (geologic, tectonic, hydrologic, marine, geophysical, soils, climatic/atmospheric, urban geography, 
national thematic, regional and general (continental to country-wide or secondary administrative division)) 

4. Government publications 
5. Open file reports, technical reports (primary publication data) 
6. Topographic, hypsographic, shaded relief, other physiographic, digital elevation models, digital raster 

graphic data 
7. Outline and base maps, digital line graphic data 
8. Seismic logs of significant areas 
9. Stratigraphic sections 
I 0. Digital data and software in various formats 
II. Web-based material. Appropriate Web pages and sites containing electronic maps or data fitting our 

selection criteria are cataloged in Socrates or otherwise made available to Stanford users, e.g., via Branner 
Library web pages. Images displayed on the Web (or by downloading or FTP images from a remote site) 
are used in lieu of acquiring paper maps whenever feasible. 

12. Cartographic and GIS books and journals are collected from study to research levels within the areas and 
subjects limitations noted above. Narrowly focused works are collected by the appropriate branch; for 
example, a work on vegetation mapping would most appropriately be located in the Biology Library. 

B. Types of maps and other formats NOT collected: 
1. Celestial photographs 
2. Raised relief maps (except for regions of high interest to Stanford users) 
3. Recreational and tourist maps (except as substitutes for unavailable general or street maps) 

APPENDIX : COLLECTION LEVELS 
0 - OUT OF SCOPE 
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1 - MINIMAL LEVEL 
2 - BASIC LEVEL 

3 - STUDY LEVEL 
4 - RESEARCH LEVEL 
5 - COMPREHENSIVE LEVEL 
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See the UC/Stanford Map Librarians Group Webpage for the cooperative agreement, expanded collection level 
definitions, and conspectus: http://gort.ucsd.edu/mw/mapdocs.html 
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CREATING RESOURCES FOR GIS SUPPORT TO REMOTE USERS 

Kristi Jensen 
Pennsylvania State University 

Earth and Mineral Sciences Library 
105 Deike Building 

University Park, PA 16802-2710 
klj5@psu.edu 

Abstract -- GIS support within libraries often develops in response to immediate user needs, utilizing 
existing staff and resources. Based on initial requests for GIS support, the University of Michigan's Map 
Library originally provided support only within the confines of the library. As the number of GIS users 
requiring library support continued to grow, the library was faced with more diverse skill levels and more 
sophisticated user needs. Onsite service worked well for novice users and users with complex problems or 
requests. Observations, however, indicated that experienced users were often traveling to the library to 
acquire boundary files and data that could easily be served over the web. 

Two services were developed and implemented to eradicate the need for experienced users to 
actually "visit" the Map Library for GIS support. First, a majority of researchers supported by the Map 
Library are focused on work within the state of Michigan. Therefore, Michigan boundary files were loaded 
on the web and can now be accessed by any user with a valid University of Michigan IP address. Second, a 
web form was developed that allowed remote users to request other files available from the Map Library on 
an as needed basis. This paper highlights the development of and user responses to these two services. 

INTRODUCTION 
As with many new services in libraries, the 

development of GIS services at the University of 
Michigan Map Library occurred in response to 
immediate user needs utilizing existing staffing. 
With the development of new technologies, including 
more accessible desktop mapping programs, not only 
could the staff of the Map Library provide access to 
maps already in existence in the collection, they 
could also help create maps that met users' needs. In 
addition to existing staff, the Map Library was also 
able to utilize some supplemental staffing programs 
that allowed for the completion of several special 
projects related to GIS services. My position as -a 
Resident Librarian was one example of such 
supplemental staffing. My project, discussed further 
in this paper, focused on providing distributed access 
to resources previously available in only one 
location. In order to understand how the distributed 
resources project came to be some background 
information is required. 

BACKGROUND INFORMATION 
Early GIS services provided by the Map Library 

included: 
• creating maps for patrons, 
• teaching patrons how to use the software 

that allowed them to create their own maps, 

• working with patrons to locate data in order 
to create a map that addressed their research 
interests 

• helping patrons manipulate the mapping 
system in order to answer specific questions 
or to provide for specific types of analysis 

Examining the services listed above leads to 
several conclusions. First, all of the services involve 
staff members spending an extensive amount of time 
with users or working on problems for users. 
Second, each task requires the patron to make a trip 
to the Map Library in order to receive assistance. 

In the early phases of GIS service 
development, a project was completed to help 
alleviate one of these time intensive tasks, teaching 
users how to use the mapping software. An online 
tutorial was developed to help users learn how to 
create a simple census map. In addition to teaching 
users how to create a simple map, this resource 
allowed users to understand the various tools within 
the software as well as some of its functionality. 
Despite the creation of this useful tool, some users 
continued to arrive at the Map Library seeking one
on-one assistance. 

THE CHANGING GIS ENVIRONMENT 
The GIS services provided by the Map 

Library remained the same for some time, but as with 
any new technology, a gradual change in the abilities 
of our users was witnessed. Many departments on 
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campus began offering basic GIS classes where 
students learned how to use GIS mapping software 
programs. Although many "novice" users continued 
to visit the Map Library, our clientele began to 
include students enrolled in GIS courses or who had 
already taken a course. These more advanced users 
typically only needed data to insert into a particular 
GIS mapping program. Given this new context, staff 
members spent only a little time introducing students 
to the extraction software and showing them how to 
transfer files to their personal storage space. After 
this initial introduction to the various tools available, 
they were able to help themselves to whatever they 
needed. These advanced students usually visited the 
Map Library several times during the semester, 
however, after the first introductory session they 
needed little if any assistance. 

ADDITIONAL INFLUENCES 
In addition to the background information 

about the development of GIS services and the 
change in user characteristics, there are a couple of 
other pieces that informed the decision to move 
forward with the projects presented below. First, the 
University of Michigan has two campuses in Ann 
Arbor. Two of the programs providing GIS courses 
are located on the North Campus, several miles from 
the Map Library. Many of the more sophisticated 
users visiting the Map Library for data were traveling 
from North Campus and spent more time in travel 
than they did at the library. 

Second, I was working at Michigan as a 
member of the Residency Program and had a split 
appointment at the Media Union, conveniently 
located on North Campus, and the Map Library. 
Given my split appointment I was charged with 
finding ways to make resources more accessible to 
students on both campuses. 

Finally, we had received permission to 
widely distribute one of our most heavily used GIS 
data resources, the streets and boundaries files for the 
U.S. We had already explored the possibility of 
providing networked access to these files. Several 
complications had ruled out this possibility. 

PROJECT ONE- DOWNLOADABLE GIS 
FILES 

After many months of learning the mapping 
software, becoming familiar with the needs of our 
users, and exploring the larger university GIS 
environment, my work began on two projects to 
facilitate distributed access to the frequently used 
GIS resources in the Map Library. As Melissa 
Lamont (1997, p.472) points out in her article 
"Managing Geospatial Data and Services," the 
primary goal of both projects was to allow 
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"experienced GIS ... users to locate and retrieve data 
without leaving their offices and without the 
mediation of library staff." 

The first resource (see figures 1 and 2) was 
focused on providing access to the boundary files, the 
outlines of various geographic areas, for the state of 
Michigan. Although some governrnental agencies 
had provided free online access to these file types for 
other states, no such resource existed within the state 
of Michigan at the time. 

During the planning process, decisions had 
to be made not only about which files to provide 
access to, but also how best to organize and present 
the files. Succinct instructions and a means for 
navigating through the web pages providing access to 
the files were also a requirement. Given the 
proprietary nature of this resource, the downloadable 
files had to be protected by allowing access from 
only certain IP addresses much like the authorizations 
used to create access to other library resources. 

Each file available for download is actually 
made up of three to five files that are used in 
mapping software programs to produce the image and 
provide a structured data table in the background. 
Changing the names of the files so that they were 
more meaningful to the user was considered during 
the early planning stages. This plan was abandoned, 
however, due to the number of files being handled. 
Eighty-three counties with approximately 18 files 
with three to five components each meant renaming 
approximately 7500 files. Another concern arose 
about affecting the relationship between the files if 
they were renamed. The components work together 
to produce the GIS data used in Arc View. Renaming 
the files might have left the files unusable. 

In order to provide access to the components 
needed for each boundary file, each group was zipped 
together and turned into an executable file. Users 
could then easily access the needed resource by 
double clicking on the downloaded file to "unzip" the 
packaged set. File sizes for both the zipped and the 
unzipped files were provided to give users some idea 
of how long it might take to download the files and to 
help users using their personal storage space within 
the University of Michigan network system 
determine how much space they would need to keep 
the files once they were downloaded. 

Although this resource was designed for 
sophisticated users, we hoped that by providing a 
small image of each boundary file, some novice users 
might be able to utilize it from remote locations as 
well. As Lamont (1997, p.472) points out, "the best 
of descriptions is no substitute for a picture." 

Another advantage of this resource was the 
users ability to access files when the Map Library is 
closed. Due to the special nature of the maps 



Accessing Boundary Files 

Welcome to the Map Library's Boundary Files Access page. This page links to the Map Library's core datasets, allowing 
browsing and downloading of these datasets. 

Currently, only University of Michigan students, faculty, and staff can access these files. You must be using a computer 
that has a University of Michigan IP address in order to download these files . 

Information about the boundary files: 

• Available boundary files are in Arc View (shape) file format; no demographic data is included and other formats are not 
available at this time . · 

• Each dataset consists of 3- 5 files with the same filename but different extensions. These files have been compressed 
into a single self-extracting archive using the ZIP format Simpty click on the name of the file you wish to download, save 
the file to your computer and double-click on the file name (that appears on your desktop or on your hard drive) to expand 
the archive into its component files . 

• There are presentty 3 folders containing 3 different levels ("geographic extents") of boundary files: National, State, and 
County. The Map Library specializes in Michigan-centric data; hence, the National Folder contains only the United States 
and the State and County folders contain onty Michigan boundary files . More may be added later. 

Access Core Boundary Files at the: 

• National Level (U.S. only} 

• State Level (Michigan only} 

• County Level (Michigan counties only): 
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Figure 1. Introduction to downloading GIS files. 
Available at http://www .lib.umich.edu/libhome/map.lib/gis.request/gis.data/ 
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Figure 2. Example of a web page created to provide access to downloadable GIS files. 
Available at http://www.lib.umich.edu/libhome/map.lib/gis.request/gis.data/alcona.html 



collection, the hours are limited. A look at a sample 
data set indicates that the web pages have had 
substantial use during the hours the Map Library is 
closed. 

Exact numbers indicating how many files 
have been downloaded from this resource are not 
available. However, reports tabulating the number of 
hits on each of the web pages are available on a 
monthly basis. On average, each of the county web 
pages (the most heavily used portion of this resource) 
has been hit five times per month, with the most 
heavily used county pages hit 15 times per month. 
The 83 county pages have been hit approximately 
5700 times in the one-year period from September 
1999 to August 2000. It is important to note that 
users outside of the University can access these pages 
but are unable to download the files. However, even 
if only a fraction of these hits are from University of 
Miehigan users this resource has still been of great 
value to remote users. In addition to the hits per page 
information, anecdotal evidence suggests that this 
resource has been well received by students in 
various departments across the campuses. 

PROJECT TWO- GIS FILES REQUEST FORM 
A second resource (figure 3) was also 

developed to supplement access to the Michigan data. 
In conjunction with a group of students from the 
School of Information, a web form allowing users to 
request GIS data for other states was created. This 
service was conceived of as an on-demand service for 
Jess used files . If particular files were requested 
frequently, they would be considered for addition to 
the download pages already described. Once a 
request was received, the appropriate files were 
extracted, zipped together, and mounted in a 
temporary location. The user was then notified via 
email that they could download this package of files 
from a particular web address. For unknown reasons, 
this resource has seen very little use. A handful of 
requests have been processed using this format and 
very little feedback from users has been received. 

CONCLUSIONS 
Both projects were introduced to the primary 

user groups on campus at the same time. The 
resources were publicized to GIS classes through 
bibliographic instruction sessions, to instructors of 
GIS courses, and to individual users who still 
traveled to the Map Library to fulfill their data needs. 
As mentioned earlier, the feedback regarding project 
one (downloadable GIS files) has been very positive. 
Usage data supports anecdotal evidence indicating 
the usefulness of the tools created. The second 
project has met with less success. Further 
investigation is required to understand why. A 
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variety of reasons might explain this phenomenon. 
First, many states provide free access to the boundary 
files for their geographic areas. Users may find it 
easier to use the myriad of web resources available to 
them than to make a request and wait for the files to 
be packaged for them. Second, users may not 
understand what is available to them by using the 
GIS Request Form. A more clear iteration of the goal 
of this tool as well as additional publicity might help 
to explain its usefulness. 

Since the creation of these resources, 
Michigan's Department of Natural Resources (DNR) 
has created a spatial data library providing access to 
many of the files available through the web pages 
created in these projects. There are some differences 
in the presentation of the files and in the way they are 
downloaded from the DNR site. Despite the presence 
of this alternative resource, the use of the Map 
Library's online resources has remained constant. 

As with any technology related project, 
many lessons were learned while working to provide 
more distributed access to the library's resources. 
Nothing is ever as simple as it seems and it always 
takes longer than planned. Although more could be 
done to enhance this resource, given the staffing 
constraints and the alternative resources that have 
appeared in the interim, it will probably stand as it is 
for some time. Future use depends upon possible 
enhancements, including the addition of metadata, 
and additional publicity. Nonetheless, at least one of 
the tools described above has been a valuable 
addition to the pool of resources available from the 
Map Library. The web pages providing users with 
downloadable GIS files have accomplished our initial 
goal of making the most heavily used resources more 
widely available to remote users. 
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Figure 3. Web form to request additional GIS files. 
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WHERE ARE THE MAPS? OR, 
THE CHANGING WAYS TO FIND MAPS IN THE AGE OF GIS AND THE WEB 

Robert A. Bier, Jr. 
U.S. Geological Survey Library 

Reston, Virginia 

Abstract-- Technological changes are having a major impact on finding map and geospatial data. There 
are really two revolutions going on, 1) the wide-spread use of geographic information systems (GIS), which 
is creating increased amounts of somewhat easily shared digital data and 2) data and information access 
through the World Wide Web (web). These developments are making the map data and information more 
useable, but harder to find . The usual information sources, such as GeoRef, OCLC, library catalogs, and 
others are capturing some of these sources, but not very many. The National Geological Mapping Database 
has replaced the U.S. Geological Survey's paper and computer based indexes, but it is still in the process of 
being built. With new technology come new information sources and search mechanisms. Aimed 
specifically at digital map data is the National Spatial Data Infrastructure Clearinghouse, where data 
producers and holders list their data sets. Web search engines are useful, but not exhaustive, and may give 
one too much, and specialized web directories that collect and organize various, selected web pages and 
links to data sources. Publishers' web sites are an important finding tool, as well as the sources of the data 
themselves. Federal, state and local governmental agencies may provide good sources. Perhaps the best 
tool is the old stand-by, the telephone, or its electronic counterpart, e-mail. With the rapid changes in the 
technology continuing, it is likely to be quite awhile before it becomes fairly easy to find the map 
information and data one needs. 

INTRODUCTION 
There are two major revolutions going on in the 
field of map librarianship: Digital cartography in 
the form of geographic information systems 
(GIS), and the World Wide Web (web). GIS 
makes maps easier to make, and, more 
importantly, easier to share. The web makes the 
information and data more easily accessible by 
more people. However, these advances are 
creating problems. Among them, instead of just 
dealing with paper, map librarians must also to 
deal with other kinds of artifacts, such as floppy 
disks and CD-ROMs. More difficult than the 
CD-ROMs and floppy disks are the data bases on 
computers all over the world, accessible only 
through the web. Having the hardware, 
software, and grayware (human knowledge and 
training) to retrieve, display, and use the data is a 
major hurdle for many. However, before one 
can use the data, one has to find it. The 
traditional sources of information (such as 
GeoRef, library catalogs, and specialized map 
indexes) are changing to meet this challenge, but 
have not been completely successful yet. The 
new web-based tools, such as search engines, 
help, but they, too, have their limitations. This 
paper discusses the current status of some of the 
search tools that can be used for finding web-

based maps, and how they can be used to help 
find digital map or geospatial data. 

TRADITIONAL TOOLS 
Most of the traditional tools that map librarians, 
cartographic information specialists, or general 
users employ are changing in an attempt to meet 
the challenge of GIS and web- based data, but 
with only limited success so far. One of the big 
issues these traditional tools wrestle with is 
which digital maps to include. There are too 
many to include them all, although this is not 
really a new problem. The decision (to include 
or exclude) depends on two questions: 1) is the 
map worth the cost to index it? and 2) is the map 
still going to be available a year from now, or 
even next week? Basically, a decision is based 
on whether a map is valuable enough to warrant 
the time it takes to catalog or index it; whether it 
is a "permanent" record, or just a temporary, test 
exercise; and whether its URL (Universal 
Resource Locator) will work in a few months. 

GeoRef 
The American Geological Institute (AGI) (1), 
producer of GeoRef, indexes U.S. Geological 
Survey and some State geological survey
produced digital maps because they provide AGI 
with the information. Foreign web materials are 
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not being covered well. GeoRef indexers are 
doing active searching of some web sites; 
however, they are conservative in what they 
include from these sources. They do not want to 
index anything that is not likely to be available 
after a short period of time. They also tend not 
to index material that may be revised or is 
preliminary. They would like to receive 
notification from the site webmasters of 
appropriate material to add to GeoRef. 

To identify digital geologic information that is 
on the web, GeoRef indexers insert WWW in the 
MEDIA field . This field may have other names, 
depending on what service is providing the 
GeoRef data base. In the DESCRIPTOR field, 
they use the term DIGITAL DATA. 

Concerning the issue of URL longevity, AGI 
indexers do not routinely check to make sure that 
the URL's remain active. They have done some 
automated URL checks and found that quite a 
few were no longer working. Researching the 
sites to see if there was a working replacement, 
or if the URL was completely gone was very 
time consuming. In their first check, about 25% 
of all of the URL's were not working. 
Subsequent checks had lower failure rates, but 
the number of non-working URL's was still 
high. 

OCLC- WorldCat and CORC 
OCLC (Online Computer Library Center, Inc.) 
(2) provides the WorldCat data base to libraries, 
and to end users through its FirstSearch (3) 
service. OCLC includes the new USMARC 
(United States Machine Readable Catalog) tag 
for electronic location and access for library 
cataloging records so that library catalogers can 
add the web addresses of documents or sites that 
they may catalog. Choosing which web 
documents to add is at the discretion of each 
contributing library. Searches ofWorldCat 
through your local library's access can be limited 
to the format of the material as MRF (machine
readable data files), which include CD-ROMs, 
and floppy disks, as well as Internet resources. 
A new search index label of IR (Internet 
resource) has just been added. (4) FirstSearch 
gives a similar limiting choice, COMPUTER 
FILES, which may or may not include web 
documents and INTERNET RESOURCES. 
There is no Library of Congress material type 
subheading to reflect web or Internet access or 
source. 
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A new initiative by OCLC is their CORC 
(Cooperative Online Resource Catalog) data 
base, (5) which is a cataloging system that 
enables participating libraries to capture Internet
based data and sites for maps as well as other 
web resources, using more automated cataloging 
assistance, and sharing that data with other 
libraries. CORC is a separate data base from 
WorldCat, OCLC's main data base. However, 
catalog records added to the WorldCat data base 
that have URL's (tag 856) are automatically 
added to the CORC catalog, and conversely, 
CORC records are added to WorldCat. CORC is 
intended to provide quality web pages to 
researchers by having librarians select and 
describe or catalog individual web sites. CORC 
is still in the early stages of development and 
refinement, so many improvements are likely as 
time goes by. (6) 

Geologic Map Indexes 
The U.S. Geological Survey's (USGS) National 
Geologic Mapping Database (NGMD) (7) has 
replaced the paper geologic mapping indexes 
done in the past by the USGS's Geologic 
Inquires Group. The NGMD has expanded to 
include not only geologic maps, but also mineral 
resources, geological hazards, and marine and 
geophysical maps. The NGMD is still being 
built; most of the USGS maps have been added 
to the data base and the focus now is getting 
State geological survey publications added. The 
data base includes both paper and electronic 
maps; in the latter case, may link users to the 
actual map data, not just the metadata or 
bibliographic data. Searches of the data base can 
be limited to digital maps only. An important 
characteristic of the NGMD is that people do the 
selection and indexing of the items added to the 
data base, not computers. Because the building 
of the data base is a cooperative effort between 
the USGS, State geological surveys, and other 
publishing groups, the completeness of the data 
base will depend on the efforts and cooperation 
of many organizations. 

Library Catalogs 
Some libraries select and catalog significant web 
pages. They generally apply standard library 
cataloging rules and subject headings to describe 
these records. The USGS Library adds web 
maps to their catalog, primarily those done by 
scientists of the USGS. To assist users in finding 
digital maps, the local subject terms CD-ROM, 
COMPUTER DISK, or INTERNET 
RESOURCE are added to the bibliographic 



records. Different libraries may use different 
terms, as there is no standard Library of 
Congress subheading to use. These local terms 
do not appear in WorldCat when the member 
libraries contribute their cataloging records to 
OCLC. However, because of the problem of 
disappearing URL' s, only those sites that are 
important enough, and likely to have some 
permanence, are being cataloged. 

NEW ACCESS METHODS 

National Spatial Data Infrastructure 
Clearinghouse (8) 
This is a distributed clearinghouse for web-based 
geospatial data that includes over 100 spatial 
data servers. Although the clearinghouse's 
original focus was on U.S. Federal data, it now 
includes State, university, commercial and 
foreign data. The clearinghouse is coordinated by 
the Federal Geographic Data Committee, which 
is made up of 17 federal agencies, 35 State 
geographic information councils, and several 
national professional societies. The idea behind 
the clearinghouse is to "create a widely available 
source of basic geographic data" (9), although 
the bulk of the available information is from a 
wide variety of sources and application areas. 
One of the key elements of the clearinghouse is 
the use of metadata to describe and help organize 
data. The metadata includes 1) basic information 
about the data set, 2) data quality, 3) spatial data 
organization, 4) spatial reference information, 
and 5) distribution information. 

A search of the data may be done wither by place 
name, or by a rectangular area. Searches are 
limited to one or more of the approximately 150 
hosts, supporting over 200 data bases. A new 
search wizard ( 1 0) allows for the selection of 
specific collections of geographic data sets 
(largely digital, with some paper maps) by theme 
and geography. 

The clearinghouse actually is an international 
resource with collections of metadata describing 
holdings in over 25 countries which presents an 
inventory search of data and imagery with 
global, national, and local coverage. Parallel 
searches of aerial photographs, scanned 
topographic maps digital raster graphic images, 
or DRG's, and satellite imagery (such as 
LANDSAT 7 and Ikonos) may be achieved 
through a single search session with millions of 
accessible entries available. 
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Web Search Engines 
Web search engines may be used to look for map 
data, just as they are used to search for almost 
anything else. As with other web searches, you 
may or may not be happy with the results or you 
may be swamped with retrieved records. All 
search engines work differently and how they 
work may affect what they retrieve. Some 
search engines rely on computer programs, 
called "crawlers", to search individual web pages 
and extract indexing terms. Others employ 
people to examine, select, and index web sites. 
How the creators of the web sites and pages 
configure or describe their material may either 
hinder or enhance retrievability. Web search 
engines do not cover the entire web. A February 
1999 study of search engines estimated that the 
six main search engines combined covered only 
about 60% of all openly available web pages, 
and that the top three covered only a little over 
15% each. (11) So, even with meta-search 
engines that search multiple search engines, you 
will not be searching the entire universe of web 
resources. 

Searching for maps that have a fairly unique set 
of qualifying terms increases the likelihood of 
retrieving useful results. Otherwise, you are 
likely to be overwhelmed by retrieved web 
pages. It is amazing what turns up even in a 
fairly specific web search. 

Web Directories 
Included in this category are web sites that have 
gathered links to sites of use and interest to the 
organization or person hosting the site. The 
largest geographically slanted site is Oddens' 
Bookmarks (12), which has over 11,000 links to 
organizations, map dealers, map collections, and 
so on. There also are several useful sites hosted 
by educational institutions. Some commercial 
GIS software vendors host sites that list data 
sites, both free and for fee . Not surprisingly, 
these data sets use their software. 

Related to these web directories in the CORC 
data base is a feature called "pathfinders." Using 
pathfinders, librarians can build a list of web 
sites that focus on a particular topic of interest to 
their users. As of December 2000, 13 
pathfinders were identified when searching for 
GEOLOGY [AND] MAPS. 

Organizational Web Sites 
Government agencies and other map data 
publishers host web sites that list their digital 
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map data, and often links to the actual data. 
However, finding specific map information 
depends on how well the web pages are 
organized, bow good their search engine is, and 
other factors. At the USGS {13) the shear size of 
its web makes it difficult to locate information. 
Using the search feature on the USGS home 
page will not retrieve all of the publicly available 
pages or sites. Only those servers that have been 
registered with USGS 's Webmaster will be 
searched. As of October 2000, about 140 
publicly accessible servers were registered out of 
an estimated total of 350, (about 40%) of its 
servers. Also, because the individual Disciplines 
(Water, Geology, Biology and Geography) in the 
USGS generally host web-based information 
independently, one must look at the appropriate 
discipline's site, and sometimes at several sites 
within each discipline, to find digital mapping. 
The USGS is in the process of setting up a 
consistent and coordinated information access 
system called Gateway to the Earth. The system 
is in the early stages of design and development 
and should improve finding any USGS 
information, including digital maps. 

THE PERSONAL TOUCH 
If all else fails, probably the easiest and most 
effective way to find digital maps is to contact 
directly a knowledgeable person, using the phone 
or e-mail. Of course, finding the right person 
may be nearly as difficult as finding the data, 
although the web can help here as well. Web
based organizational directories are very useful. 
In the personal touch too we are seeing 
technological changes, such as the evolution of 
electronic discussion lists (popularly known as 
list-serves). 

CONCLUSIONS 
Anyone who has tried to find map data on the 
web knows that it is a difficult task, even when 
the data is known to exist. The traditional tools, 
such as map indexes, literature data bases, and 
library catalogs are adapting to the changes to 
include web-based material , but cannot cope 
with the shear volume of material. The new web 
searching tools index a much larger volume of 
material, but at the expense of retrieving a lot 
more worthless possibilities. 

We are in the midst of a major information 
revolution, where the changes are constant and 
many. Unfortunately, change is messy. Because 
these changes are big and fundamental, the 
"mess" is big and fundamental. It is probably 
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going to be a long time before it will be 
relatively easy to find web-based map data you 
need. Happy hunting. 
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Abstract-- The American Geological Institute established the Earth Science World website in 1999 as a 
first-order gateway to public information on the geosciences. The content on Earth Science World is 
designed to provide sufficient information or engagement for the general public to garner an initial 
understanding of a topic. If the visitor desires to learn more, then they are encouraged and pointed to 
content partner sites where more detailed information is provided. Earth Science World grew out of the 
Earth Science Week efforts to be a year-around outreach presence for the geosciences. Functioning as a 
portal, AGI is teaming up with other geoscience organizations as content partners to assist in developing the 
first order information and sharing of access. The system currently incorporates general data and 
information from IRIS, NOAA, NASA, USGS, US Department of Energy, and the New York Mercantile 
Exchange. It also incorporates ail of the Earth Science Week material developed by AGI, and embeds the 
Sloan Foundation-funded Careers for Geoscientists site hosted by AGI. Additional developments 
forthcoming include superabstracts of AGI's Environmental Awareness Series and increased numbers of 
games and activities, including a virtual oil exploration module. To date, the most popular component of 
the site is EarthScan where visitors can view basic current Earth information. EarthScan data includes 
weather, seismicity, current news from USGS, NOAA, NASA, and DOE, and near-real time earth resource 
market prices. Additional bolstering of the news feeds is planned, with increased use of news wires and 
online clipping services. AdditionaiJy, more content partners are being solicited and targeted for 
information sharing through links, harvesting, and site embedding. By integrating the resources through 
effective, non-intrusive- namely non-frames based - means for users, combining the efforts of multiple 
content partners further enhances not only the value of the portal site, but also increases the awareness of 
the content partners. 
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Abstract-- As needs for access to systems that locate geoscience data and information grow, catalogs 
containing data set descriptions are being developed to meet those needs. Such catalogs are variously 
known as metadata catalogs, metadatabases or metadata information systems. NASA's Global Change 
Master Directory (GCMD) (http://gcmd.nasa.gov) is a metadata system that provides access to over 9,000 
Earth science data set descriptions through both free-text and controlled keyword searches. The GCMD has 
collaborated with many national and international partners in providing a global database of Earth science 
data set descriptions. Customized portals to Earth science discipline-specific content have been developed 
to provide partners with specialized views of the GCMD database, thereby providing metadata 
management for the data providers and focused content for the users. 

INTRODUCTION 
In order to conduct thorough research and 
provide information on the Earth as a system, 
Earth scientists need access to many different 
data sets from many different scientific 
disciplines. For example, oceanographers 
require data collected by atmospheric scientists 
to study the El Nifio/La Nina phenomena; 
climatologists need access to geologic data to 
model past climate conditions; ecologists need 
access to remotely sensed data from Earth 
orbiting satellites. 

With the onset of the information age, vast 
amounts of Earth Science data and information 
have become available on the World Wide Web. 
Researchers can use commercial web search 
engines to locate data, but these may be 
inadequate for finding specific data sets that are 
hidden behind specialized database systems. The 
researcher thus would benefit from a tool to help 
locate these data. 

NASA GLOBAL CHANGE MASTER 
DIRECTORY 
NASA's Global Change Master Directory 
(GCMD) is a unique resource that offers a data 

set discovery service to over 9,000 Earth science 
data set descriptions. Through GCMD's many 
national and international collaborators, a rich 
collection of data set descriptions has provided 
researchers, students, and educators with 
worldwide access to climate change, atmospheric 
science, hydrology, ecosystems, oceanography, 
geoscience and human dimensions of global 
change data sets. Freely available on the Web at 
http://gcmd.nasa.gov, the GCMD provides 
several user interfaces and online tools to assist 
users, data managers, and data providers. 

Describing Earth Science Data in the GCMD 
Using Metadata 
Central to the GCMD is a database of descriptive 
information, or metadata, about Earth science 
data sets. The term "metadata" is not a new 
concept. Librarians, catalogers, and indexers 
have been using metadata for centuries 
(Milstead and Feldman, 1999). Librarians have 
traditionally used the MAchine Readable 
Cataloging (MARC) format as metadata for 
cataloging much of recorded knowledge. There 
are many definitions for metadata: "data about 
data", "structured data about data"; and, in 
Burnett eta!. (1999), "data that characterizes 
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source data, describes their relationships, and 
supports the discovery and effective use of data". 

Metadata is used in determining where the data 
exists, who has the data, and how to get access to 
the data. For scientific data sets, metadata is also 
often directly associated with a data set and 
informs the user how the information is stored 
within the data file, including the syntactic and 
semantic characteristics of the data. 

Earth science data sets are described in the 
GCMD using the Directory Information Format 
(DIF) metadata scheme. The Directory 
Interchange Format (DIF) 
(http://gcmd.nasa.gov/md/difguide/difman.html) 
is a metadata standard developed by NASA and 
the Committee on Earth Observation Satellites 
(CEOS) International Directory Network (IDN). 
The DIF was designed specifically for describing 
scientific data sets (NASA, 2000) and is 
compatible with other metadata standards. Since 
its development, the DIF has evolved into a 
resource discovery metadata format for global 
change and Earth science data. There are 35 
metadata elements in the DIF of which the 
primary elements are: 

Identification (Title, data set Citation) 
Contact Information (data center, investigator, 
tech contact) 
Metadata identification (record identifier, 
creation date, future date, revised date, revision 
history) 
Keywords (parameters, source, sensor, geospatial 
location, project) 

Temporal Coverage (current, paleotemporal) 
Spatial Coverage 
Dataset Information (dataset resolution, data 
quality, use/access, reference) 
Summary 
Distribution 

Metadata in the GCMD are distributed across 
many Earth science disciplines to facilitate 
multi-disciplinary searching, which is a vital 
component to the multidisciplinary nature of 
global change research. The following Earth 
science areas are covered in the GCMD: 

Agricultural aspects of global change 
Atmospheric science 
Biosphere and ecosystem studies 
Cryosphere (Snow and Ice) 
Human Dimensions of Climate Change 
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Hydrosphere (Lakes, Rivers, Groundwater) 
Land Surface (Land Cover, Land Use) 
Ocean Science 
Paleoclimate (Past Climate Changes) 
Remote Sensing Imagery 
Solar-Terrestrial Interactions 
Solid Earth and Geophysics 

Tools for Metadata Development 
"Metadata, everyone wants it; nobody wants to 
write it." (Anonymous personal communication, 
April 2000). As this quote implies, scientists 
traditionally have not placed metadata 
development as a high priority due to other 
constraints on their time and resources. Some 
geospatial metadata formats in use today are 
complex, and many Earth scientists are reluctant 
to write pages of metadata descriptions 
(Goodchild, 1999) and (Vogel, 1998). According 
to Goodchild (1999) "[s]cientists appear 
reluctant to document data without a clear 
anticipation that it will be used by others." 

The GCMD has developed online tools (see: 
http://gcmd.nasa.gov/harvest/data registration.ht 
m!) to assist in documenting and managing Earth 
science data set descriptions. In order to 
encourage the writing and submission of 
metadata into the GCMD database, provision is 
made for the proper citation of the data set to 
credit the data provider. Further, the GCMD has 
developed tools that aid the data provider in 
modifying metadata that already exist in the 
GCMD database. 

SEARCHING GCMD FOR EARTH 
SCIENCE DATA 
The GCMD provides several search interfaces to 
the database that allow the user to query the 
database using controlled keywords, free-text, or 
a combination of the two (see: 
http://gcmd.nasa.gov/search/interfaces.htrnl) 

Searching by Science Parameter 
Because each DIF metadata record in the GCMD 
has been indexed with one or more terms from a 
pre-defined controlled keyword list (see 
http://gcmd.nasa.gov/valids), an interface has 
been provided that allows the user to select terms 
from that keyword list to be included in the 
search. The entry to this interface is located on 
the home page of the GCMD where Earth 
science topics are arranged in a manner similar 
to other web-based directory search engines. 
Users can click on an Earth science topic and an 



expanded hierarchical list of Earth science terms 
and variables for that topic will be shown. Users 
can then click on a word that will be used to 
match the controlled keywords indexed in the 
metadata and retrieve records from the database 
that contain the word selected. At this time only 
one word at a time can be selected; however, 
results can be refined by selecting another 
keyword from the list or by adding a free-text 
word or phrase. 

Searching by Free-Text 
The GCMD provides two interfaces to search the 
database using free-text. The first appears on the 
GCMD home page and is a blank text box into 
which the user types any word or words to 
conduct a simple search. The second interface 
allows the user to combine words or phrases for 
a Boolean search (AND, OR). This interface also 
allows the user to: 

Add a geospatial search by limiting the 
search to a specific geographic location. 
The user may specify a geographic 
location by entering geographic 
coordinates (latitude and longitude) in 
the geospatial search box or clicking on 
a Java map applet for delineating a 
bounding box on the area of interest. 
Add a temporal or date search by 
allowing the user to limit the search to a 
selected range of dates. 
Limit the search to selected metadata 
fields (sometimes called a "fielded 
search") such as the Title or Summary 
or Investigator, etc. The search defaults 
to the entire text of the metadata record, 
but the user can select the limiting fields 
by using the pull-down menu next to the 
search boxes. 

The free-text interface is an implementation of 
the Z39.50 search and retrieval protocol initially 
developed by the Center for Networked 
Information Discovery and Retrieval (CNIDR) 
and customized by the GCMD. The search and 
retrieval system software, called Isite, is based 
on the SMART vector-based information 
retrieval model. 

Searching by Dynamic Query 
A more advanced Dynamic Query Preview 
interface (Greene, et al. 1999) is available for 
rapid views and instant feedback on what is 
available in the database before a search is 
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conducted. This interface was developed as a 
prototype demonstration with the University of 
Maryland's Human-Computer Interaction 
Laboratory (HCIT...). The interface employs 
extensive Java programming and Java applets. 

Searching by Java Matrix 
The GCMD has developed a non-graphical query 
preview system as a prototype search engine. 
Once downloaded, the Java matrix applet 
interface allows the user choose keywords from 
up to 10 different categories, which are updated 
dynamically as the user narrows the search by 
selecting additional keywords. 

COLLABORATORS AND PARTNERS 
The content and quality of the records within the 
GCMD database could not be attained without 
the cooperation of many different organizations. 
All organizations have limited resources, 
budgets, and time. By combining resources and 
expertise, users can gain wider access to Earth 
science data. 

The GCMD staff has established numerous 
collaborative relationships with national and 
international Earth science organizations and 
projects. NASA's contribution to the Committee 
on Earth Observation Satellites (CEOS) 
International Directory Network (IDN) has 
provided both metadata content and software 
development collaborations that have contributed 
to the growth of the GCMD. There are currently 
15 CEOS IDN partner organizations including: 

NASA's GCMD; 
United Nations Environmental 
Programme (UNEP); 
European Space Agency; 
National Space Development Agency of 
Japan (NASDA); 
Joint Committee on Antarctic Data 
Management (JCADM). 

Most of the CEOS IDN partners serve directory
level Earth science content in the DIF metadata 
format, which is then passed to the GCMD as a 
centralized repository and then replicated at 
other IDN nodes so scientists in those regions 
can have access to information in the directory. 
The result of this collaboration has been a 
dynamic and growing network of online Earth 
science information. New software development 
efforts at GCMD will employ the use of 
eXtensible Markup Language (XML) for 
interoperability among both homogeneous and 
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heterogeneous Earth science metadatabase 
systems (Kendig, et al. 2000). 

The GCMD has also partnered with several 
global Earth science observing programs, 
providing metadata management support, search 
interfaces and tools to locate program-specific 
Earth science data. Some of these collaborations 
include: 

U.S. Department of Agriculture 
(USDA) ; 
U.S. Geological Survey Biological 
Resources Division (BRD); 
Global Observing System Information 
Center (GOSIC); 
Global Observations of Forest Cover 
(GOFC); 
Global Ecosystem Dynamics 
(GLOBEC); 
International Oceanographic Data 
Exchange (lODE); 
NASA Earth Science Information 
Partners (ESIP). 

PORTALS TO EARTH SCIENCE DATA 
DISCOVERY 
NASA's GCMD has been conducting an 
experiment that examines the capability for 
topically oriented science groups to serve subsets 
of their data set descriptions through a "portal" 
to the GCMD. Partners and other interested 
Earth science discipline-focused groups can 
customize a web-based interface, specifically 
targeting a defined subset of the GCMD database 
content. The resulting "portal" can be designed 
to suit the needs of the group by creating a 
virtual "view" of that selected portion of the 
GCMD. Using the controlled science keywords, 
a targeted science keyword search option can be 
presented to the users. 

The portal concept was originally developed to 
support NASA's Earth Science Information 
Partners (ESIP) program. Through the portal (see 
http://gcmd.nasa.gov/cgi-bin/mdlesip search .pl) 
one can query only those data sets that are part of 
the ESIP program. 

Other portals have subsequently been developed 
for other organizations, including: 
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Agriculture Research Data Directory 
(AGROS) for the U.S. Department of 

Agriculture (USDA) 
http://agros.usda.gov; 
Joint Committee on Antarctic Data 
Management (JCADM) Antarctic 
Master Directory (AMD) 
http://gcmd.nasa.gov/amdlamd params. 
html; 
Global Observing System Information 
Center (GOSIC) to support the 
combined global observing efforts of 
the Global Climate Observing System 
(GCOS), Global Terrestrial Observing 
System (GTOS), and the Global Ocean 
Observing System (GOOS). See 
http://gcmd.nasa.gov/gosic/ft search.ht 
ml; 
The Global Observations of Forest 
Cover (GOFC) - an international project 
supported by NASA and the Committee 
on Earth Observation Satellites (CEOS). 
See 
http://gcmd.nasa.gov/gofc/ft search.htm 
l; 
Other portals are being planned for the 
International Oceanographic Data 
Exchange (lODE), the Global Disaster 
Information Network (GDIN), and the 
Global Ecosystems Dynamics 
(GLOBEC) project. 

CONCLUSION 
NASA's Global Change Master Directory 
(GCMD) is a leader in developing online 
databases, search interfaces and tools to aid in 
the discovery of Earth science data sets. In 
partnership with national and international Earth 
science organizations, over 9,000 Earth science 
data set descriptions (metadata) have been 
contributed to the GCMD database. Online 
metadata authoring tools have been developed to 
ease the burden of metadata management and to 
aid in searching and discovering Earth science 
data. The implementation of customized 
"portals" to Earth science discipline-specific 
subsets of the GCMD database has encouraged 
increased participation by Earth science data 
providers worldwide. 

As scientific communication processes continue 
to take advantage of web technologies (like 
XML and Java), the geoscience community will 
need more effective information retrieval tools 
and interfaces to help locate data. Data providers 
will need more incentives to develop metadata 
records, particularly as access to data becomes 
more commonplace. Furthermore, users and 



providers of geospatial data will need more 
sophisticated tools for managing and locating 
data. Collaborating with data providers from 
around the world, the GCMD will continue to be 
at the forefront in providing the tools, 
infrastructure and scientific content needed by 
the geoscience community. 
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Abstract -- Authors have traditionally been required to sign copyright over to the publisher before 
permission is granted to publish articles in peer-reviewed journals. It is such an ingrained practice that, 
until recently, there has been little protest about authors signing away their intellectual rights. The 
Scholarly Publishing and Academic Resources Coalition (SP ARC) is an alliance of research institutions, 
libraries and organizations dedicated to providing low-cost, top quality research to a greater audience. 
SP ARC strives to return science to scientists, and works towards strengthening the proprietary rights and 
privileges of authorship. Have initiatives such as SPARC had an effect on the copyright practices of 
geology journal publishers? 
The copyright statements in a selection of geology journals were examined to determine publisher practices 
and changes between 1990 and 2000. It was noted whether publishers are upfront with authors before 
articles are submitted to the journal. Comparisons were made between commercial and society publishers. 
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Abstract -- Two bills pending in the U.S. House of Representatives address the availability of information 
in electronic databases, which could impact access to geophysical data. Electronic databases now underlie 
a huge segment of the commercial world, and ease of data transferability prompted Congress to write 
legislation affording new protections against data piracy. Similarly, geoscientists increasingly rely on 
widely available electronic databases for seismological, meteorological, oceanographic, and other data. 
That dependence has sparked concern that laws increasing protection for electronic data could curtail 
access to geophysical information. 
It is not the intent of Rep. Howard Coble (R-NC) to restrict access to scientific data. Coble's bill, H.R. 354, 
was modified from earlier versions to exempt from protection certain nonprofit, educational, scientific, or 
research uses. 
Nonetheless, some fear that the bill 's unintended consequences could curtail access to previously available 
scientific data, raise costs, or invite litigation. Bill opponents fear its prohibition against extracting and 
distributing data that causes 'material harm to the primary market or a related market' of the database 
originator. Scientists would be subject to that restriction, although they would be given broad leeway if 
acting within the scope of their employment. Data generated by or for the U.S. government are not 
protected by Coble's bill, an important exemption for geophysical data generated by a federal agency or 
under a National Science Foundation grant. 
It is uncertain whether H.R. 354, if passed into law, would significantly limit access to geophysical data in 
the U.S. Some opponents prefer an alternative, H.R. 1858, that protects against database misappropriation 
but would impact a scientist only if she or he consistently competes in the commercial market against the 
database originator. The introduction of both bills has produced legislative stalemate; however, the 
pressure to fight database piracy will not diminish and congressional action is inevitable. Geoscientists 
should understand why Congress will act and support legislation that won't prohibit the full and open 
sharing of Earth and space science data for research and education. 
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Abstract --The Ocean Drilling Program (ODP) recently migrated the Proceedings of the Ocean Drilling 
Program from archive-quality books to electronic publication formats for CD-ROM and the World Wide 
Web. In 1992, as a cost-saving measure, ODP was mandated to cease publication of printed volumes by 
1999. The new publication formats consist of a short-form booklet containing a summary chapter with an 
accompanying CD-ROM that holds the complete volume in PDF format and HTML and PDF versions on 
the Web. 
Unlike journals that simply replicate their print products on the Web, ODP has redesigned the Proceedings 
to maximize their functionality as electronic publications and to work well as print products. This process 
presented many technical challenges, and every component of volume design and editorial style was 
scrutinized. The new publication formats also led to the development of related resources such as a user 
guide and cruise-related citation lists. In addition, links were created that bridged online publications to 
other ODP scientific resources on the Web. 
The new cross-media publication formats contain many useful features unavailable in print, allow for a 
much wider distribution of the Proceedings volumes throughout the world, and enable ODP to fulfill its 
mandate to reduce the publishing budget. 
This paper showcases the new ODP publication formats , addresses issues ODP faced when designing 
cross-media publications, and reviews customer feedback about the new products. It also highlights other 
ODP online products, including a relational database containing drilling and scientific data from each 
cruise and mirror sites established to improve publication distribution worldwide. 

INTRODUCTION 
The Ocean Drilling Program (ODP) recently 
finished migrating the Proceedings of the Ocean 
Drilling Program from archive-quality books to 
electronic publication formats for CD-ROM and 
the World Wide Web. This paper showcases the 
new ODP publication formats , addresses issues 
ODP faced when designing cross-media 
publications, and reviews customer feedback 
about the new products. It also highlights other 
ODP online products, including a relational 
database containing drilling and scientific data 
from each cruise and mirror sites established to 
improve the dissemination of ODP publications 
and data worldwide. 

HISTORY 
In 1992, as a cost-saving measure, ODP was 
mandated to cease publication of printed 
volumes by 1999. The goals were to reduce the 
Publication Services budget by $500,000, or 

25 %, and to broaden publication distribution. It 
took the ODP community over five years to 
come to an agreement on a new publishing 
format , and in 1997, the Publication Services 
Department was given instructions to publish 
short-form booklets containing a summary 
chapter with an accompanying CD-ROM 
containing the complete volume in PDF format, 
and also to publish all volumes on the Web. The 
mandate also included a specific instruction that 
the new format had to function as an online 
publication but also had to be easy to read if 
printed. 
Unlike journals that simply replicate their print 
products on the Web, in 1998 ODP redesigned 
the Proceedings to maximize their functionality 
as electronic publications and to work well as 
print products. This process presented many 
technical challenges, and every component of 
volume design and editorial style was scrutinized 
in the process. 
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Today every product is produced in the 
following formats: 
Printed spiral-bound hardcover book: Volume 
table of contents; Leg Summary or Synthesis 
chapter; User Guide to Proceedings CD-ROM; 
Index to the Initial Reports and Scientific Results 
contents (only in Scientific Results volumes); 
Large-format foldout (tables and/or figures). 
CD-ROM: Complete volume in PDF format; 
data tables in ASCII format; supplemental data 
(e.g., Microsoft Excel tables, QuickTime 
movies); Acrobat Reader and QuickTime 
software; Readme User Guide files; Index to the 
Initial Reports and Scientific Results contents 
(only in Scientific Results volumes); PDF version 
of large-format foldout (tables and/or figures) . 
Web: Complete volume in HTML and PDF 
formats; Data tables in ASCII format; 
Supplemental data (e.g., Microsoft Excel tables, 
QuickTime movies) ; Index to Initial Reports and 
Scientific Results contents (only in Scientific 
Results volumes) ; PDF version of large-format 
foldout (tables and/or figures) . 

NEW PRODUCT FEATURES 
Development of a new publication design 
During the product development phase in 1999, 
the Publications staff took advantage of the 
opportunity to review the old-format volume 
style and to question whether specific features 
were appropriate for the new product or should 
be revised. A team of eight staff members 
worked on the development of the new-format 
design, and community scientists and other ODP 
staff were consulted regularly. The design work 
was mostly done "on the fly" using the actual 
content to be published in the first new-format 
volumes because ODP was not given 
development time before publishing the first 
volume. 
First, a new chapter layout was designed that 
would fulfill the ODP mandate to produce a 
product that enhanced the use of electronic 
publication features and was also easy to read in 
print. Next, the contents of the first new-format 
volume were applied to the design. During this 
step, minor modifications were made to the 
original design to fit leg-specific components of 
the publication that had not been considered in 
the original design. After the chapter design for 
the printed booklet and CD-ROM were 
completed, print and CD-ROM versions of the 
front matter were created, as well as a printed 
user guide to accompany the booklet and readme 
files for the CD-ROM. About six months later, 
the HTML versions of the volume chapters and 
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volume front matter were designed, and 
platform-specific user guidelines were written. 

What changed in the new design? 
Physically, the cover, the front matter contents, 
the layout of the table of contents, the chapter 
page layout, the fonts, the pagination, and the 
reference style changed with the new design. 
And, cross-references and hypertext links were 
added to text, footnotes, and table and figure 
captions. 
Procedurally, production tasks changed and 
many new steps were needed to produce the 
new-publication formats . The procedure for 
preparing manuscripts shifted, and the editorial 
staff began tagging all text to be cross-referenced 
along with standard headings, etc. In addition to 
handling the standard production work required 
for the printed booklet, the production staff 
became responsible for activating cross
references and hypertext links, generating 
postscript files, producing CD-ROMs, preparing 
PDF files for the Web, and creating HTML 
versions of each volume. 
Proofing procedures changed dramatically. No 
longer were the volume proofing stages as 
simple and streamlined as having two editors and 
one production editor conduct checks at galley 
proof, page proof, slick, blueline, and F&G 
stages. For all new products, two or three staff 
members also check the destination of every link 
and bookmark, proof bookmarks, proof article 
threads, check default page magnifications, and 
check the document information associated with 
each file on three platforms (Macintosh, UNIX, 
and PC). In addition, for the CD-ROMs, all of 
the files (PDF, ASCII, Excel, etc.) that will be 
published on the CD-ROM are checked before 
and after the master CD-ROM is burned and the 
final CD-ROM product is spot checked before it 
is distributed. For the Web publications, all 
HTML and PDF files are checked by staff and 
reviewed by authors before publication. The 
checks include verifying that all links work, 
symbols converted correctly, no text was 
dropped, etc. 
ODP also changed the publication procedure for 
Scientific Results volumes, which has led to 
quicker publishing turnaround for Scientific 
Results manuscripts. Beginning with the Leg 169 
Scientific Results volume (first chapter published 
on the Web in April2000; printed booklet 
published in October 2000), authors may submit 
manuscripts to the Scientific Results volume 
between 13 and 28 months postcruise. Once a 
manuscript has gone through peer review and 



been accepted, it goes into the Publications work 
queue and is published on the Web in HTML 
and PDF formats when complete. Each chapter 
has an individual publication date. Four years 
postcruise, the Scientific Results booklet 
containing a synthesis chapter from that leg is 
printed and distributed with a CD-ROM that 
contains PDF versions of all the chapters that 
have previously been published on the Web. This 
procedure provides authors with a shorter 
timetable for publishing Scientific Results 
manuscripts, while still providing scientists and 
librarians with a tangible version of the Scientific 
Results volume. 

COMPARISON OF THE OLD AND NEW 
FORMATS 
The following section outlines some of the most 
significant differences between the old and new 
formats and provides a sense of the types of 
design and style changes ODP instituted. 

Cover 
The old volumes were case-bound, archive
quality books that averaged 800 pages in length 
and were printed on acid-free paper. Covers were 
printed in two colors (black type on pink or blue) 
with a matte finish (Fig. lA). The new volumes 
are spiral bound booklets that average 88 pages 
in length and are printed on acid-free paper. The 
hard covers are printed in four colors with a 
gloss finish . Initial Reports volumes now have a 
blue background (Fig. lB) and Scientific Results 
volumes have a green background, and the 
volume cover for each leg showcases photos 
related to the cruise. 

Layout 
In the old volumes, text was set in two columns 
per page, each 20.5 picas wide (total width 42.5 
picas) (Fig. 2A). Tables and figures were placed 
as close to the first callout as possible and 
centered in the column; figures were sized down 
to one column when possible (the minimum 
readable size to save printed pages) (Fig. 3A). In 
the new volumes, the maximum page width is 41 
picas. Pages have two columns: the left column 
(28 picas wide) contains the text; the right 
column (12 picas wide) contains abbreviated 
table and figure captions and thumbnail versions 
of figures, which are placed adjacent to the first 
callout in the text (Figs. 2B, 3B). Full-sized 
tables and figures appear after the reference 
section and hang from the top left corner of the 
page (Fig. 4). Figure captions and corresponding 
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figures are set as large as possible to fit in a 
41x55 pica area (Fig. 4B). 

Typeface 
In the old volumes, body typeface was 9-point 
Times, figure and table captions were 8-point 
Times, and table body typeface was 7 -point 
Times (Figs. 2A, 3A). In the new volumes, body 
and caption typeface is 10-point Stone Serif, and 
table body typeface is 7 -point Stone Sans (Figs. 
2B, 3B, 4). The larger typeface is easier to read 
in print and on screen, the Stone font family is 
easier to see online than Times, and the sans serif 
typeface used for numbers in the text and for 
tabular data is easier to view onscreen. 

Pagination 
In the old volumes, all chapters began on right
hand pages, chapters were set with right- and 
left-hand pages, and pages were numbered 
consecutively throughout the volume. In the new 
volumes, only the printed version of the first 
chapter is set with right- and left-hand pages. In 
the PDF version, all pages are set as right-hand 
pages with a deep left margin so that chapters 
can be printed and placed in a binder (Figs. 2B, 
3B). Each chapter pagination begins with page 
one. In the HTML version, there are no page 
numbers. 

In-text citations 
In the old volumes, callouts to material in other 
sections or chapters were long and wordy. In the 
new volumes, callouts are still somewhat wordy 
so that readers who print chapters can locate the 
called out material. For print readers, page 
numbers are added to the print and PDF callouts 
for easy access to cited material; for onscreen 
readers, links are included in PDF and HTML 
versions. Both electronic volume formats also 
contain links to material presented in ASCII 
format. Examples of callouts used in each format 
follow below. (Note: bold type represents links 
in electronic volumes.) 

Old format: 
Reference to figures and tables (PDF and ASCII 
formats) : 
(Fig. 2; Table 1; also see expanded core 
summary table on CD-ROM, back pocket, this 
volume) 
Reference to sections within chapter: 
(see "Physical Properties" section, this chapter) 
Reference to sections in another chapter: 
(see "Physical Properties" section, "Site 1076" 
chapter, this volume) 
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Procuding:r oftlu! Oc~an Drilling Program, Scl~ntific Results, Vol. 168 

12. MAJOR AND TRACE ELEMENT COMPOSITIONS OF SECONDARY CLAYS IN BASALTS 
ALTERED AT LOW TEMPERATURE, EASTERN FLANK OF THE JUAN DE FUCA RIDGE' 

Sean Porter,2 David A. Vanko,2·3 and A. Mohamad Ghazj2 

ABSTRACT 

A drilling transect across the sedimented eastern flank of the Juan de Fuca Ridge, conducted during Leg 168 of the Ocean 
Drilling Program, resulted in the recovery of samples of vo lcanic basement rocks (pillow basalts, massive basalts, and volcanic 
g.lass brecci~) that exh.ibit the effects ?~ low-temperature hyd rothermal alteration. Secondary clays are ubiquitous , with Mg
nch and Fe-nch saponue and celadomuc clays commonly accounting for several percent, and up to 10%-20% by vo lume. 
Present-day temperatures of the basement sites vary from 1 so to 64°C, with the coolest site being about 0.8 Ma, and the wann~ 
est site bein& aboUI 3.5 Ma. Whereas clays are abundant at sites that have been heated to present temperatures of 23°C and 
higher, the youngest site at 15•c has only a small trace of secondary clay alteration. Alteration increases as temperatures 
increase and as the vo lcanic basement ages. 

The chemical compositions of secondary clays were detennined by electron microprobe, and additional trace element data 
were determined by both conventional nebulization inductively coupled plasma-mass spectroscopy (ICP-MS) and laser·abla· 
tion ICP-MS. Trioctahedral saponite and pyrite are characteristic of the interior of altered rock pieces, fanning under condicions 
of low-oxygen fugacity. Dioctahedral celadonite-like clays along with iron oxyhydroxide and Mg-saponite are characteristic of 
oxidized haloes surrounding the nonoxidized rock interio~. Chemical compositions of the clays are very similar to those deter
~ined from other deep-sea basalts altered at low temperature. The variable Mg:Fe of saponite appears to be a systematic func
tiOn both of the Mg:Fe of the host rock and the oxidation state during water- rock interaction. 

INTRODUCTION 

A large nux of both heat and seawater occurs through hydrother
mal circulation in the igneous crust of midocean ridge flanks, playing 
an important role in the alteration of the crust (Sclater et al., 1976; 
Anderson et al., 1977; Alt et al. , 1986; Purdy, 1987; Davis eta!. , 
1992; Mottl and Wheat , 1994; Stein and Stein, 19 

94). Chemical fluxes from low-temperature alteration of mid
ocean ridge basalts (MORBs) could be important in crust as old as 10 
Ma, or as long as significant ridge-flank fluid now occurs (Hart and 
Staudigel, 1986; Mottl and Wheat, 1994). Ocean Drilling Program 
Leg 168 was dedicated to studying ridge-flank hydrothermal process
es near the Juan de Fuca Ridge (Davis, Fisher, Firth, eta!., 1997). 

Off-axis hydrothermal circulation can be broadly divided into 
"open" and "restricted" systems, where the former are colder and sea
water dominated 1 and the latter are warmer and involve more altered 
basement fluids (Teagle et al. , 1996). Alteration of the shallow crust 
is dominated initially by low-temperature and high oxygen-fugacity 
conditions during a Sl-m.y. period of open seawater circulation. This 
may be followed by up to 10 m.y. of alteration resulting from more 
closed hydrothermal circulation at wanner temperatures (yet still 
SIOO•q and low oxygen fugaci ty. The mineralogical record of oxi
dizing alteration includes Mg-rich saponite and K-bearing, Fe'•-bear
ing celadonitic clays combined with complex iron oxyhydroxide 
(Fe[O,OH[,) and clay mixtures (idd ingsite). The mineralogic record 
of alteration uoder reducing conditions includes saponite and pyrite. 

Basalts cored during Leg 168 on the eastern flank of the Juan de 
Fuca Ridge (JdFR) exhibit a variety of low-temperature alteration 
features, particularly clay minerals, Fe(O,OH),. and pyrite. Processes 
that formed saponite, celadonitic clay, and Fe(O,OH) are superim
posed in a variety of combinations (see Marescotti et'al. , Chap. 10, 
this volume). This paper reports on the chemical composition of a 

' Fisher. A .. Davis. E.E., and Escutia, C. (Eds.). 2000. PrrK. ODP. Sci. Resulu, 163: 
College S~.auon TX (Ocean Dfillina Pro&ram). 

10eparunent of Geology. Georgia Stale University. AtlanLa GA 30303. USA. 
'Currl!spondcnce author. dvanko@gsu.cdu 

representative sampling of secondary clays produced during the low
temperature hydrothermal alteration of MORB recovered during Leg 
168 and demonstrates that the major element and trace element chem
istry of saponites and celadonitic clays vary within narrow limits. 

ANALYTICAL METHODS 

Sixty-five small specimens of volcanic rock were slabbed and 
fabricated into polished thin sections for standard petrographic anal
ysis . Electron microprobe analyses were obtained from 23 represen
tative thin sections using the JEOL 866 wavelength-dispersive instru
ment located at the University of Georgia in Athens, Georgia. Anal
yses were performed with 15-lr.e V accelerating voltage, 5-na beam 
current, and I 0-l'fll beam diameter and were calibrated using various 
well-characterized natural standards. Saponites were recalculated 
into a trioctahedral clay mineral formula by normalizing the electron 
microprobe analysis to 22 oxygens, then assigning eight Si +Alto the 
tetrahedral s ite , the remaining AI plus Ti, Fe", Mn, and Mg to the six 
octahedral cation sites, and any excess Mg, Ca, and Nato the inter
layer cation site. Celadoni te formulas were recalculated by normaliz
ing the electron microprobe analysis so that the sum of tetrahedral 
plus oc tahedral cations is twelve, and then partitioning Fe into ferrous 
and ferric iron in such a way as to achieve a total negative charge of 
44 per formula unit. The result is an electrostatically balanced dioc
tahedral mica formula (Li et al ., 1997). 

Five specimens that had enough clay mineral for manual separa
tion were selected for reconnaissance determinations of a suite of mi
nor and trace elements by inductively coupled plasma-mass spectros
copy (ICP-MS), using the Finnigan MAT Sola ICP-MS at Georgia 
State University, Atlanta, Georgia. These specimens were studied by 
X-ray diffractomctry (with an automated Philips Norelco XRD using 
CuK. radiation) to ensure purity of the clay mineral and to confliTJl 
its crystal structure. One sample was fashioned into a polished thick 
section for reconnaissance laser-ablation ICP-MS analysis. The laser 
used for microsample ablation operates at 266 nm in the UV region 
and was operated in the Q-switched mode at 4-Hz repetition and with 
4 mJ per pulse. The laser was focused on the clay sample surface and 
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6. MINERALOGY AND GEOCHEMISTRY 

OF CLAY MINERALS NEAR A 
HYDROTHERM~L SITE IN THE ESCANABA 

TROUGH, GORDA RIDGE, NORTHEAST 
PACIFIC OCEAN 1 

K.S. Lackschewitz,2.3 A. Singer,4 R. Botz,2 D. Garbe-Schonberg/ 
and P. Stoffers2 

ABSTRACT 

Central Hill is in the northern part of the Escanaba Trough, which is 
a sediment-filled rift of southern Gorda Ridge. Central Hill is oriented 
north-south and is associated with extensive sulfide deposits. Hydro
thermal alteration of sediment from Site 1038 was studied through 
analyses of mineralogy and the chemistry and oxygen isotopic compo
sitions of one nearly pure clay sample. In addition, Site 103 7 was drilled 
to establish the character of the unaltered sedimentary sequence away 
from the hydrothermal centers of the Northern Escanaba Trough Study 
Area (NESCA). Mineralogy of the clay-size fraction of turbiditic and 
hemipelagic sediments of Hole 103 7B are predominantly quartz, feld
spar, pyroxene, illite, chlorite, and smectite, representing continental
derived material. 

Cores from Hole 10381, located within the area of Central Hill but 
away from known active vent areas, recovered minor amounts of 
chlorite/smectite mixed-layer clay in the fine fraction, indicating a low
temperature hydrothermal alteration. The 137.4-m-thick sediment sec
tion of Hole 1038G is located in an area of low-temperature venting. 
The uppermost sample is classified as chlorite/smectite mixed layer, 
which is underlain by chlorite as the dominant mineral. The lowermost 
deposits of Hole 1038G are also characterized by chlorite/smectite 

1 Lackschewitz, K.S ., Singer, A., Botz, 
R., Garbe-SchOnberg, D., and Stoffers, 
P., ZOOO. Mineralogy and 
geochemistry of clay minerals near a 
hydrothermal site In the Escanaba 
Trough, Gorda Ridge, northeast Pacific 
Ocean. In Zlerenberg. R.A., Fouquet, 
Y., Muter, D.j ., and Normark, W.R. 
(Eds.), Proc. ODP, Sci. RtSults, 169, l-Z4 
[Onllne} . Available from World Wide 
Web: <http://www.OOp.tamu. edu/ 
publlcatlons/169 _SR/VOLUME/ 
CHAPTERS/SR!69_06.PDF>. [Cited 
YYYY·MM· DD} 
21nstltut fiir Geowlssenschaften, 
Untversltat Klel, 24098 Klel, Federal 
Republlc of Germany. 
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INVESTIGATION OF MICROORGANISMS AND DNA 

lable I. Eoerzy dispenlve cht.rnkal analysu or partkles removed from fonnaUon water of Hole 10268 . 

AnaJya:is Description SIO, Al10, Ma<J c.o Na,O K,O no, er,o, MnO FeO NiO euo a 
c Brighlgrcen 12 7.0 4.4 0.8 1.4 0 6.2 0.7 S9 9 
A Dull green 40 23 1.8 4.9 1.7 2.8 21 0 4.1 
8 Dull green 30 IS 2.9 1.0 0.4 1.2 2.9 S.3 2.S 34 1.4 4.0 
8 Dull green 30 13 2.0 2.9 0.7 1.4 3.4 20 26 2.4 
n Brown 2 I 0.2 0.2 92.1 1.1 0.7 3 
0 Dull green 40 21 1.9 0.9 0.6 2.9 6.3 24 2.3 
E Dull green 30 IS 2.0 1.8 1.6 47 2.s 
E<q Dull green 41 20 3.2 2.4 2.3 s.o 25 0.8 
F Dull green 36 24 2.6 0.4 0.4 1.9 1.2 1.0 3.9 27 2.1 
G Brown 8 3 0.9 o.s S.9 71 9 1.8 
H 23 8 S.1 2.1 0.4 1.0 2.2 47 8.2 2.8 
I Brown 4 1.0 1.2 3.4 0.6 8.7 0.4 69 1.2 9 2.1 
J 26 9 4.8 2.8 4.6 ss 6.3 2.9 
P48·2 29 10 35 0.9 0.6 4.6 43 6.3 2.9 
P48-3 30 II 4.0 3.0 0.4 1.0 1.3 6.4 40 2.9 
K Unknown so 39 0.6 0.4 0.1 3.3 0.8 1.7 0.4 3 
L Organism? 9 3 1.7 o.s 1.2 61 1.0 20 3.0 

NoteJ: Analyses by JEOL electron microscope, Bergen. AnalyKS are normalized 10 100%.- • not dcl.eeled. 

Cu is inversely correlated with silicon and aluminum: Si and AJ 
have a roughly constant ratio (Fig. 4A). This suggests that the analy
ses are a mixture of clay and a copper compound. The makeup of the 
copper compound is no1 obvious from the analyses. Mg and Cu ap
pear 10 be s1mngly correla1ed (Fig. 48), bul Cu is nol sJrongly corre
lated wilh any o1ber meJals. sulfur. or chlorine (Fig. 4C). Fe, Cr. and 
Ni were elevated in some analyses. suggesting that rusted steel from 
1be drill pipe could have con1amina1ed 1be sample. 

Electron Microprobe 

Additional EDS and wavelenglh dispersive analyses of panicles 
on a filler from Run 2 of 1he WSTP appear 10 be clays, oxides. and 
sulfa1es (fable 2). Euhedral crystals of calcium sulfate appear to have 
fanned on the filter when they were dried. Cu was observed in the 
EDS spectra of particles on the filter as was found with EDS analyses 
in Bergen. 

Transmission Electron Microscope (TEM) 

A TEM image of 1he filler is shown in Figure 5. In addition to the 
particles shown in the figure. qualitative chemica] identification (us
ing the energy spectra from the energy dispersive detector) was made 
of particles elsewbere on the filter (Table 3). TEM spectral analyses 
always had Cuk •• CuK1, CuL •. Ck •• and SK. peaks. The filter and 
background were also measured. As in the SEM EDS analyses of the 
particles (fable 1). Cu is ubiquilous. The filter fiber showed 1he pres
ence of S. Cu. and JraCe amounts of Si. Panicles trapped on the filter 
included matte. aluminosilica1es (presumably clay), steel, titanium
rich grains. sulfur-silica-iron-rich particles, and barite. A single anal
ysis of what we have called a cell (Fig. 5) did no1 appear 10 be signif
icantly different from the maue, excep1 that the cell had less iron. The 
matte was interesting in that it was rich in C. 0 . Si , Fe, and Cu. as well 
asP. One Ti-rich panicle was analyzed as well as one barite. Anatase 
(fi02) has been reported as an extreme weatbering product of basalt 
(Howard and Fisk. 1988) and could be carried in the subsurface flu
ids; however. it could also be derived from the titanium pressure cas
ing of the overflow chamber. 

Laser Confocal Microscopy 

Fluorescence caused by 1he dye Syto-59 was localized on pani
cles on the filter (Fig. 6). Refleclion from the panicles are seen in 
green and the fluorescence is indicated by red. Nucleic acids on the 
particles are indicated by red isolated pixels thai are 1ypically located 
in 1-~m spots 1hroughou1 1he panicles. 
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Figw-e 4. EDS chemical analyses of particles collected on the filten from 
Table t . A. Si02, AI,O,. and CuO. B. MgO and CuO. C. Ct and CuO. 

Results of Leg 168 PCR Analysis 

Amplification with domain-specific i6S rRNA PCR primers 
failed to detect either bacterial or archaeal sequences in DNA frac
lions from a Leg 168 particulate sample. Amplification products 
were detected only in positive control samples containing DNA ex
tracted from E. coli sp:>tted onto filters and in p:>sitive controls con
laining E. coli DNA extracted by Slandard protocols (a faint band was 

171 

Figure 3A. Figure and table placement in text for old Proceedings volume format. 

KLAUS 

79 



GIS PROCEEDINGS, 2000 
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CHAPTER 6, SITE 1145 

reflectance curve becomes increasingly difficult, we do not attempt to 
correlate these layers with Isotope stages. 

BIOSTRATIGRAPHY 

Calcareous Nannofossils 

Site 1145 yielded common to abundant, poor to moderately well
preserved upper Pleistocene through upper Pliocene calcareous nanno
fossils. Nannofossil biostratigraphy at this site Is based on a detailed 
study of Hole 114SA (fables T7, T8). All nannofossil bioevents are con
firmed In Holes 11458 and 114SC without significant variations. Nan
nofossil preservation and abundance varies at different levels, 
Indicating changes In calcite dissolution or dilution by other sediment 
components. Calcite dissolution Is evident In all samples as Indicated 
by etching on the rim of placollths and disappearance of central struc
tures. 

Emiliania huxleyi dominates the nannofossil assemblages In the top 
10m of sediments, but Its abundance decreases significantly below 22.3 
mcd. Therefore, the first occurrence (FO) of • E. huxley/ Increase" Is ten
tatively drawn at 11.9 mcd. The next three Pleistocene blohorlzons, the 
FO of E. huxleyi, the last occurrence (LO) of Pseudoemillania /aamosa, 
and the LO of Calc/discus maclntyrei, occur In the correct order of succes
sion between 53.0 and 152.8 mcd. The Interval 115.0-126.0 mcd was 
assigned to the Gephyrocapsa (small) acme Zone based on the significant 
reduction In abundance of large and medium-sized Gephyrocapsa spp. 
Medium-sized (>4 mm) Gephyrocapsa spp. were not observed at Site 
1145 below the LO of C. macintyrei. Therefore, the Pleistocene/Pliocene 
boundary can only be constrained by the LO of C. madntyrei (152.8 
mcd) and the next lower blohorlzon, the LO of Dlscoaster brouwerl 
(164.9 mcd). 

The LO of D . brouweri, the LO of Discoaster pentaradiatus, and the LO 
of Discoaster tamalis were recorded In the correct order of succession In 
the bottom 48 m In Hole 114SA. The LO of Discoaster surculus was not 
resolved at this site because of the low sampling resolution. Calcareous 
nannofossil preservation deteriorates significantly In the lowermost 48 
m at Site 1145, which Indicates severe calcite dissolution. This suggests 
that Site 1145 was probably below the nannofossil lysocline during the 
late Pliocene. 

Planktonic Foraminifers 

Planktonic foraminifers were also examined In all core-catcher sam
ples from Hole 114SA and In selected core-catcher samples from Holes 
11458 and 1145C. The soft clay In the samples of this site was easily 
removed by soaking In a warm Calgon and hydrogen peroxide solution 
and then washing through a 150-IJm sieve. Site 1145 yields a moderate 
abundance of planktonic foraminifers, although their preservation 
degrades from good to poor downsectlon. This preservation was docu
mented by an Increase In fragmentation (Le and Shackleton, 1992) and 
a decrease of pteropod abundance with depth (see Fig. FlO). In general, 
the upper part of Hole 1145A (above -90 mcd) has good preservation as 
Indicated by low fragmentation and relatively high ratios of preserved 
pteropods to planktonic foraminifers . Because this site Is located within 
the modern lysocline of the South China Sea, Its carbonate dissolution 

T7. Summary of blohorlzons, 
p. ss. 

7 

T8. Calcareous nannofossil check
list, p. 56. 

FlO. Age-depth plot, p. 32. 

.. " ·~ .. .. .. " .. 

Figure 3B. Figure and table placement in text for new Proceedings volume format. 
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Table T7. Summary of blohorizons at Site 114S. 

DeE':th ra~e of stra!!graE':hic datums 
To Bottom Average Average 

Core, section, Depth Depth Core. section, Depth Depth Age depth sedimentation 
Code Events interval (em) (mbsf) (mcd) interval (em) (mbst) (mcd) (Ma) (mcd) rate(m/m.y.) 

184-114SA- 184-114SA-
CN FO E. huxley; acme 2H-CC, 9-14 10.11 11.94 3H-CC, 8-15 20-<1 23.00 0.09 17.47 
PF LO pink G. rober 3H.CC, 8-15 20.41 23 .00 4H-CC, 0-8 29.56 33.11 0.1 2 28.06 173 
CN FOE. huxleyi 6H-CC, 0-7 48.33 S3.20 7H-CC, 36-43 58.76 64.40 0.26 58.80 
PF FO pink G. ruber 8H.CC, 19-26 67.98 73.62 9H-CC, 29· 36 77.92 85.56 0.40 79.59 
CN LO P.locunosct" 8H.CC, 19-26 67.98 73.62 9H-CC, 29-36 77.92 8S.S6 0.46 79.59 
BF LO Stilostomelfo 9H.CC, 29-36 77.92 85.56 10H.CC, 0-7 86.5< 94.33 0.7S 89.95 
CN LO C. mocintyrei 15X-CC, 54-59 129.19 140.54 16X-CC, 28-33 139.90 152.77 1.59 146.66 
PF LOG. fistulosus 15X-CC, 54-59 129.19 140.54 16X-CC, 28-33 139.90 152.77 1.77 146.66 

5S 
CN LO D. brouweri 17X-CC. 44-49 1-44.26 155.5 1 18X-2, 100 154.70 16.4.85 1.95 160.18 
PF FO G. truncotulinoides 17X-CC, 44-49 144.26 15S.S1 18X-CC, 31 -36 161.41 171.58 2.00 163.55 
PF LO G. multicameroto" 19X-CC, 36-40 171.36 182.52 20X-CC, 46-50 180.84 192.10 2.4 187.31 
CN LO D. pentorodiotus 19X-CC, 36-40 171 .36 182.52 20X-CC, 46-50 180.84 192.10 2.52 187.31 
CN LO D. tomolis 20X-CC, 46-50 180.84 192.10 21 X-CC, 19-25 190.39 201.97 2.83 197.0-4 28 
PF LO S. semioolina* 21X-CC, 19-25 190.39 201.97 22X-CC, 43-<8 199.87 212.54 3.12 207.23 

Notes: Sources of reference age for all biostratigraphic events are listed in Tables T2, p. 42, and Tl, p. 43, in the "Explanatory Notes" 
chapter. CN = calcareous nannofossils, Pf • planktonic foraminifers, BF "" benthic foraminifers, FO ""first occurrence, lO ,. last occur· 
renee. * ... events used in calculating average sedimentation rates. Depth for the top and bottom of biostratigraphic events • the 
mean of the sample interval. Bars in average sedimentation rate column indicate the range of samples to which the average sedimen· 
tation rate applies. Depth in bold indicates where datum is recorded; depth range between the top and bottom is the interval where 
the real bioevent may occur. 

Figure 4A. Table layout in new Proceedings volume format. 
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SHIPBOARD SCIENTIFIC PARTY 
CHAPTER 6, SITE 1145 32 

Figure FlO. Hole 114SA age-depth plot. All biostratigraphic events are listed in Table T7, p. SS. The average 
sedimentation rate is calculated based on three control points (control points are marked by • in Table T7, 
p. SS). Dashed lines; control points selected to define intervals of linear sedimentation rates. 
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Figure 4B. Figure layout in new Proceedings volume format. 
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New format: 
Link to figures: 
(see Figs. Fl, F3) 
Link to tables (PDF, HTML, and ASCII 
formats): 
(see Table Tl, also in ASCII format) 
Link to sections within chapter: 
(see "Sediment Accumulation Rate," p. 27) 
Link to sections in another chapter: 
These are described under "Lithostratigraphy," 
p. 6, in the "Site 1108" chapter. 
Link to core data: 
(see "Core Descriptions" contents list for core 
photos); (see "Site 1108 Smear Slides," p. 53) 

E-mail links 
In the old volumes, e-mail addresses for the 
correspondence authors for each chapter were 
listed in the author footnotes on the first page of 
each chapter. In the new volumes, in addition to 
listing the e-mail address of the correspondence 
author on the first page of the chapter, the e-mail 
addresses of all leg participants are published in 
the volume front matter. All e-mail addresses are 
linked to a browser e-mail-generated dialog box. 

Plates, color figures, and large-format figures 
In the old volumes, authors were limited to free 
printing of five simple plates or two complex 
plates in a chapter. And, authors had to pay for 
printing color figures or plates. (A four-page 
signature or a two-sided foldout cost about 
$2200.) In the new volumes, authors are 
encouraged to publish color figures as well as 
three-dimensional images, movies, etc. The ODP 
art staff check color figures to ensure they will 
print legibly to a black and white laser printer, 
and editors reword captions when necessary to 
avoid reference to "red lines," "blue circles," etc. 
At this time, no limits are set on the number of 
plates that can be included in a chapter. 

Drilling location maps 
In the old volumes, the front end sheet presented 
a summary of all of the drilling locations from 
ODP cruises and the back end sheet presented a 
summary of the drilling locations from Deep Sea 
Drilling Project (DSDP) cruises. For new format 
volumes, the maps are presented in PDF format 
on the CD-ROM, and are provided in PDF, GIF, 
EPS, GMT, and ArcView formats in the Web 
format. 
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CROSS-MEDIA PUBLICATION ISSUES 
The development process for the new formats of 
the Proceedings volumes was carried out in 
phases over a one-year period, beginning with 
the printed booklet, then the CD-ROM PDF 
version, and finally the HTML Web version. 
Each time a new product component was 
developed, the Publications staff reevaluated 
these components as well as new procedures 
recently put into effect to make sure they were 
the best for the entire production process. This 
section highlights some of the issues that were 
explored during this period. 

What is the "archive" version of the 
publication once 
archive-quality books are no longer 
produced? 
When ODP began almost 15 years ago, the 
Program's archive plan included precise 
specifications that required the Proceedings to be 
printed according to archive standards (the books 
should last 100 years) . Unfortunately, when ODP 
was mandated to move to electronic publication 
formats, an archive plan was not devised for the 
electronic publications. 
Today, the CD-ROM is considered to be the 
"archive" version of the Proceedings volumes. 
All materials that are part of the citable volume 
must be produced in PDF, ASCII, or QuickTime 
formats, and free viewing software for PDF and 
QuickTime files are provided on each CD-ROM. 
This ensures that each volume will be viewable 
as long as computers come with CD-ROM 
drives, or as long as the CD-ROM disks are 
functional. Other materials that must be viewed 
with proprietary software programs may be 
included on the CD-ROM, but must be listed as 
"supplementary materials" and placed outside of 
the volume directory structure. A publisher's 
note is added to volumes with supplemental 
materials that says: "Supplemental data on the 
volume CD-ROM were provided by the authors 
and may not conform to ODP publication 
formats." 
ODP also makes four microform copies (two 
microfiche and two microfilm) of all 
Proceedings chapters. One set of copies is stored 
at ODP along with a microfiche reader, and the 
other set is stored in a vault off site. 
This archive plan is obviously a lot more tenuous 
than the guarantee that a book has been produced 
in a format that will last 100 years, but at this 
time, given our mandate and budget restrictions, 
no better solution has been considered. ODP will 
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end in October 2003. ODP will ensure that 
complete sets of the ODP and DSDP volumes 
(print, booklet, or CD-ROM formats) are placed 
at "archive" sites throughout the United States 
and in other member countries (e.g., Library of 
Congress, specific academic geoscience libraries, 
National Geophysical Data Center, etc.), and a 
plan will be in place for housing the microform 
copies after the program ends. In addition, ODP 
hopes to house all digital Proceedings volume 
material in a digital library that will take on the 
responsibility for migrating the volume files into 
new formats as needed. 

Is a manuscript published in different 
mediums the 
same publication? 
The first new-format Scientific Results chapter 
was published on the Web on 15 April2000. The 
corresponding booklet and CD-ROM were 
produced in August 2000 and distributed in 
October 2000. Originally, the Publication 
Services Department envisioned that the 
Scientific Results papers that had been published 
on the Web would be "reprinted" on the CD
ROM in PDF format. However, after much 
deliberation, it was decided that the papers 
should not be classified as reprints on the CD
ROM. 
There were two reasons behind this decision. 
First, the Library of Congress designates print, 
CD-ROM, and Web publication formats as 
separate publications with individual ISSN 
numbers. Second, there are cases where the Web 
and CD-ROM versions of a volume will be 
published in different years. 
The following are examples of citations for 
printed booklet, CD-ROM PDF, and Web PDF 
and HTML versions from Scientific Results 
Volume 169. 
Print booklet chapter citation: 
Zierenberg, R.A., and Miller, D.J., 2000. 
Overview of Ocean Drilling Program Leg 169: 
Sedimented Ridges II. In Zierenberg, R.A. , 
Fouquet, Y., Miller, D.J., and Normark, W.R. 
(Eds.), Proc. ODP, Sci. Results, 169: College 
Station TX (Ocean Drilling Program), 1-39. 
CD-ROM volume citation: 
Zierenberg, R.A. , Fouquet, Y., Miller, D.J., and 
Normark, W.R. (Eds.), 2000. Proc. ODP, Sci. 
Results, 169 [CD-ROM]. Available from: Ocean 
Drilling Program, Texas A&M University, 
College Station TX 77845-9547, USA. 
CD-ROM chapter citation: 
Gieskes, J.M., Mahn, C., and Schnetzger, B., 
2000. Data report: Trace element geochemistry 
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ofr, Br-, F, HPO/-, Ba2
+, and Mn2

+ in pore 
waters of Escanaba Trough, Sites 1037 and 
1038./n Zierenberg, R.A., Fouquet, Y., Miller, 
D.J., and Normark, W.R. (Eds.), Proc. ODP, Sci. 
Results, 169, 1-16 [CD-ROM]. Available from: 
Ocean Drilling Program, Texas A&M 
University, College Station TX 77845-9547, 
USA. 
Web volume citation: 
Zierenberg, R.A., Fouquet, Y., Miller, D.J., and 
Normark, W.R. (Eds.), 2000. Proc. ODP, Sci. 
Results, 169 [Online]. Available from World 
Wide Web: <http://www-odp.tamu.edu/ 
publications/169 _SRI 
169sr.htm>. [Cited YYYY-MM-DD] 
Web PDF chapter citation: 
Gieskes, J .M., Mahn, C., and Schnetzger, B., 
2000. Data report: Trace element geochemistry 
ofr, Br-, F, HP04

2
-, Ba2

+, and Mn2
+ in pore 

waters of Escanaba Trough, Sites 1037 and 
1038. In Zierenberg, R.A., Fouquet, Y., Miller, 
D.J., and Normark, W.R. (Eds.), Proc. ODP, Sci. 
Results, 169, 1-16 [Online]. Available from 
World Wide Web: <http://www-odp.tamu.edu/ 
publications/169 _SRIVOLUME/ 
CHAPTERS/SR169_0l.PDF>. [Cited YYYY
MM-DD] 
Web HTML chapter citation: 
Gieskes, J.M., Mahn, C., and Schnetzger, B., 
2000. Data report: Trace element geochemistry 
ofr, Br-, F, HP04

2
-, Ba2+, and Mn2+ in pore 

waters of Escanaba Trough, Sites 1037 and 
1038./n Zierenberg, R.A., Fouquet, Y., Miller, 
D.J., and Normark, W.R. (Eds.), Proc. ODP, Sci. 
Results, 169 [Online]. Available from World 
Wide Web: <http://www-odp.tamu.edu/ 
publications/169_SR/chap_Oll 
chap_Ol.htm>. [Cited YYYY-MM-DD] 

Should publications be modified or updated 
after initial publication on the Web? How 
should errata be handled for CD-ROM and 
Web publications? 
Even though the Web and CD-ROM versions of 
published papers have separate citations, ODP 
does not modify the scientific content of any 
chapter once it has been published because the 
manuscript has been through peer review and 
accepted based on a scientific review of its 
contents. Format errors may be corrected after 
Web publication as long as they do not affect 
scientific interpretation. 
The Publication Services Department has 
institu~ed a procedure for recording format errors 
corrected in a chapter and for listing citation 
updates, erratum, and author notes at the end of 



each chapter in a "Chapter Notes" section. The 
main benefit of this system is that notes are tied 
to each individual chapter. One obvious 
disadvantage is that when a "Chapter Notes" 
page is added to a chapter after publication, the 
pagination of the chapter changes. ODP made 
the decision to allow this because our citation 
style includes the day, month, and year a chapter 
was accessed on the Web, and all annotations are 
dated, so there is sufficient documentation for 
the reader. Additionally, there are no page ranges 
in HTML citations. 

Guidelines for recording manuscript 
corrections 
The only type of corrections that are made in a 
chapter after publication are "format errors," 
which are defined as errors that were introduced 
by the author and were not caught during the 
peer-review process or were introduced by ODP 
staff during the production process and that do 
not affect scientific interpretation. When 
corrections are made in the chapter, an in-text 
link to the "Chapter Notes" section of the chapter 
is added to the text (e.g., "N3"), and a note is 
added to the "Chapter Notes" section of the 
chapter that documents what was changed and 
when the change was made. For example: 
N3. 9 August 2000: After this chapter was 
published, it was found that Tables T9 and TlO 
were numbered in reverse order. These tables are 
numbered correctly in this version. 
N4. 12 October 2000: After this chapter was 
published, it was found that in-text citations to 
Grammer and Ginsburg ( 1992) and Grammer et 
a!. (1991 , 1993a, 1993b) contained a misspelling. 
The error is corrected in this version. 

Guidelines for recording citation updates 
ODP updates citations to Proceedings 
publications after papers have been published on 
the Web. All citation updates are noted in the 
"Chapter Notes" section at the end of the chapter 
and include the date the update was added to the 
publication. In-text links to the "Chapter Notes" 
page are added to the text and the reference list. 
These additions do not change the text flow or 
chapter pagination. 
There were two driving forces that led to the 
decision to include citation updates in ODP 
publications. First, the papers published in the 
Scientific Results volume are published 
individually upon acceptance over a two and a 
half year period. This means that when Chapter 1 
is published, all the other chapters within the 
volume are either "in press" or "submitted." By 
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the time the volume is complete and the 
booklet/CD-ROM is produced four-years 
postcruise, references to other chapters within 
the volume will be out of date. Second, ODP 
allows authors to cite submitted works. This 
change in citation style is tied to the revised 
"ODP Sample Distribution, Data Distribution, 
and Publication Policy" (instituted in March 
1999) that requires authors to publish postcruise 
research results either in the Scientific Results 
volume or in a peer-reviewed scientific journal 
or book that is published in English. In addition, 
the co-chiefs, or principal investigators, for each 
cruise are required to write a synthesis chapter 
summarizing the results of the research from 
their leg that will be published in the Scientific 
Results booklet four years postcruise. Because 
manuscripts relating to the leg may still be at the 
submission stage when the synthesis chapter is 
written, submitted citations are included to 
illustrate the breadth of the research results 
related to a leg. Updating "submitted" and "in 
press" citations strengthens the synthesis 
chapters. 
The following examples illustrate the new style. 
(Note: bold type represents links in electronic 
volumes.) 
Citations to "this volume" Scientific Results 
chapters: Before the chapter is published, if a 
citation changes from "submitted" to "in press," 
or is published, the in-text reference is updated 
as follows. 
... in sediments from all three holes at Site 1036 
(Cragg eta!., submitted, this volume). 
. .. in sediments from all three holes at Site 1036 
(Cragg eta!., in press, this volume). 
. .. in sediments from all three holes at Site 1036 
(Cragg eta!., Chap. 22, this volume). 
Citations to papers that are "submitted" at 
time of publication (other than "this volume" 
Scientific Results papers): Submitted citations 
are listed in the text, but are not listed in the 
reference list. After a chapter is published, 
updates to "submitted" citations are noted in the 
text and documented in the "Chapter Notes" 
section. For example: 
Text: 
. .. this interval in a zone of slumping makes 
determination of the original stratigraphic depth 
uncertain (Morton et a!. [Nl]). 
Chapter Notes: 
Nl. Morton, J.L. , Zierenberg, R.A. , and Reiss, 
C.A. , submitted. Geologic, hydrothermal, and 
biologic studies at Escanada Trough: An 
introduction. In Morton, J.L., Zierenberg, R.A., 
and Reiss, C.A. (Eds.) . U.S. Geol. Survey Bull. 
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12 June 2000: Morton, J.L., Zierenberg, 
R.A., and Reiss, C.A., in press. Geologic, 
hydrothermal, and biologic studies at Escanada 
Trough: An introduction. In Morton, J.L. , 
Zierenberg, R.A., and Reiss, C.A. (Eds.) . U.S. 
Geol. Survey Bull. 

3 September 2000: Morton, J.L., 
Zierenberg, R.A. , and Reiss, C.A., 2000. 
Geologic, hydrothermal, and biologic studies at 
Escanada Trough: An introduction. In Morton, 
J.L., Zierenberg, R.A. , and Reiss, C.A. (Eds.) . 
U.S. Geol. Survey Bull., 2022:1-18. 
Citations to manuscripts that are "in press" at 
the time of publication (other than "this 
volume" Scientific Results manuscripts): "In 
press" citations are listed in text and in the 
reference list. If the author updates the citation 
during production, the in-text citation and 
reference list are updated. If an "in press" 
reference is updated after a manuscript is 
published, the text and reference list are 
annotated and a note is added to the "Chapter 
Notes" page. For example: 
Text: 
Discharge of hydrothermal fluids onto the 
seafloor also results in the deposition of metallic 
sulfides at hydrothermal vents (Hannington et al. 
[N2]). 
Reference List: 
Hannington, M.D., Jonasson, I.R., Herzig, P.M., 
and Petersen, S., in press. Physical, chemical 
processes of seafloor mineralization at mid
ocean ridges. In Humphris, S.E., Zierenberg, 
R.A., Mullineaux, L.S., and Thomson, R.E. 
(Eds.), Seafloor Hydrothermal Systems: 
Physical, Chemical, Biological and Geological 
Interactions. Geophys. Monogr., Am. Geophys. 
Union [N2] 
Chapter Notes: 
N2. 25 July 2000: Hannington, M.D., Jonasson, 
I.R., Herzig, P.M., and Petersen, S., 2000. 
Physical, chemical processes of seafloor 
mineralization at mid-ocean ridges. In Humphris, 
S.E., Zierenberg, R.A., Mullineaux, L.S., and 
Thomson, R.E. (Eds.), Seafloor Hydrothermal 
Systems: Physical, Chemical, Biological and 
Geological Interactions. Geophys. Monogr., Am. 
Geophys. Union, 91 :115-157. 

Guidelines for recording erratum or author 
notes 
Author notes related to scientific contents may 
only be added after review and approval by the 
Editorial Review Board (ERB), which is 
responsible for the peer review of the volume. 
After ERB approval, an erratum note that 
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includes the date the note was added is added to 
the "Chapter Notes" section. For example: 
Chapter Notes: 
NS. 1 November 2000-Erratum: On page 129, 
under the Abstract section, on line 5: "Stage 9" 
should read "Stage 6"; on line 7: "Stages 10 to 
13" should read "Stages 7 to 13"; and on Line 12 
"Stage 6 and possibly Stage 5" should read 
"Stage 6." 

HOW SHOULD PUBLICATION FORMAT
SPECIFIC TEXT BE HANDLED IN CROSS
MEDIA PRODUCTS? 
Reference to specific publication formats became 
a problem when the Web PDF and HTML 
versions were developed. For example, in the 
"Drilling Locations Maps" section of the volume 
table of contents, the following text was 
originally used in the printed booklet. (Note: 
bold type highlights wording modifications in 
different publication formats.) 
A site map showing the drilling locations for this 
leg and maps showing the drilling locations of all 
Ocean Drilling Program (ODP) and Deep Sea 
Drilling Project (DSDP) drilling sites are 
available on the Initial Reports volume CD
ROM in PDF format. 
For the CD-ROM, the wording was modified as 
follows. (Links to each map are listed below this 
sentence.) 
A site map showing the drilling locations for this 
leg and maps showing the drilling locations of all 
Ocean Drilling Program (ODP) and Deep Sea 
Drilling Project (DSDP) drilling sites are 
available in PDF format. 
For the Web, the wording was modified as 
follows. (Links to each map are listed below this 
sentence.) 
A site map showing the drilling locations for this 
leg and maps showing the drilling locations of all 
Ocean Drilling Program (ODP) and Deep Sea 
Drilling Project (DSDP) drilling sites are 
available. 
This may seem like a minor change, but because 
the Publication Services Department wrote the 
booklet text first, and had published several 
volumes before staff even began working on the 
CD-ROM and Web production stages for the 
first new-format volume, the Publication 
Services Department had to decide whether in 
future volumes the wording should be changed 
to a generic style to fit all platforms or if editors 
should continue to modify the wording for the 
different platforms. 
Wording modifications are currently evaluated 
on a case-by-case basis. The editors decide when 



specific wording is needed for each platform or 
if generic wording can be used initially that will 
work for all platforms. When wording must be 
changed for each platform, the production and 
editorial staff identify and change the references 
while they work on the different versions of the 
volume. For the future, Publication Services 
Department staff are investigating whether it 
would be more efficient to have editors insert 
conditional text into the original files and then 
select the appropriate text for each platform 
when the final files are built. 

When should file conversion glitches be 
corrected? 
The Publication Services Department has 
experienced cases where certain symbols do not 
convert cleanly when files are converted from 
FrameMaker to HTML. When this occurs, staff 
have to investigate why the conversion problem 
occurs and the best way to correct it. 
Adjustments to the production process are made 
on a case-by-case basis after a thorough 
evaluation of potential solutions and their effects 
on work flow. 

RELATED WEB PUBLICATION 
RESOURCES 
The new publication volume formats have 
enabled ODP to provide links from publications 
to related resources and have also necessitated 
the development of new products. Links are now 
in place that bridge online publications to other 
scientific resources on the Web, including digital 
images of more than 100 miles of core and 
ODP's online database. 

User Guide for the Proceedings of the Ocean 
Drilling Program 
The ODP community requested that the 
Publication Services Department produce a short 
guide that included easy to understand 
explanations on the use of Adobe Acrobat 
Reader (e.g., how to navigate through files, how 
to run a search, how to reproduce material from a 
PDF file, etc.), provided instructions on 
accessing ASCII tables, and listed other 
resources. This guide is distributed as an insert in 
the front pocket of all Proceedings booklets, and 
this information is also reproduced on each 
volume CD-ROM and the volume Web site. 

Leg-related citation lists 
Beginning with Leg 160, authors were given the 
option to publish postcruise research results in 
any English language peer-reviewed book or 
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journal instead of in the Scientific Results 
volume. Because all leg-related postcruise 
publications were no longer packaged in one 
volume, ODP began to compile Web-based 
citation lists for each leg. These lists are linked 
to the corresponding volumes and other leg
related material. (http://www-odp.tamu.edu/ 
publications/pubs.htm) 

Compiled Electronic Index 
An index is produced for each Initial Reports 
and Scientific Results volume set and published 
in the Scientific Results volume. Indexes from all 
previously published volumes are included on 
the volume CD-ROMs and linked from the Web 
volumes. The volume indexes can be searched 
individually or collectively. 

Sample Distribution, Data Distribution, and 
Publications Policy 
This ODP policy outlines the procedures for 
distributing samples and data from ODP and 
DSDP to research scientists, curators, and 
educators. It also describes the associated 
obligations that sample and data recipients incur 
related to conducting and publishing postcruise 
research. (http://www-odp.tamu.edu/ 
publications/policy.htrnl) 

Author guidelines for publishing postcruise 
research results 
ODP's online Publishing Instructions for ODP 
Scientists includes guidelines for preparing 
contributions to Proceedings of the Ocean 
Drilling Program publications. (http://www-odp. 
tarnu.edulpublications/CONTRIB.HTML) 

DISTRIBUTION 
Booklet/CD-ROM volumes 
The 1992 ODP Publications mandate included a 
directive to increase volume distribution. 
Currently, ODP produces 1700 copies of each 
booklet and 3000 copies of each CD-ROM. Each 
booklet/CD-ROM volume is distributed to a 
standard mailing list of about 1100 recipients. 
The list includes the participants from the leg, 
ODP advisory panel members, ODP member 
country offices, libraries at ODP member 
institutions, university libraries and departments 
in over 50 countries, industry libraries, and 
individual scientists. In addition, the US 
Government Printing Office book depository 
distributes each volume to approximately 300 
US libraries. 
ODP maintains a volume warehouse for back 
issues of all ODP and DSDP volumes and 
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distributes them on a request basis. The 
booklet/CD-ROM package costs $25 US plus 
postage, and the CD-ROM is also sold separately 
for $10 US plus postage. Old-format ODP 
volumes are also available for $60 US plus 
postage. The prices and availability of the DSDP 
volumes are listed on the ODP Web site. 
(http://www-odp.tamu.edu/ 
publications/PRICING.HTML) 

Web volumes 
The Web versions of the volumes are available at 
no charge. (http://www-odp.tamu.edu/ 
publications/) Currently, the following volumes 
are available online: Initial Reports-150X 
Supplement, 166-187; Scientific Results-150X, 
152, 154-175. The ODP Proceedings volumes 
are viewed online by an average of 
approximately 1,800 users per month. On 
average, each Initial Reports volume is accessed 
by 28 online users per month and each Scientific 
Results volume is accessed by 66 online users 
per month. 

ODP and DSDP volume distribution otTer 
While supplies last, ODP has a special ODP and 
DSDP volume distribution offer available to any 
academic institution or department that does not 
have direct access to ODP or DSDP volumes. 
ODP will send a set of volumes to the institution 
for the cost of shipping ( -$500 US), and ODP 
will place the institution on the regular 
distribution list to receive future volumes for 
free. (Notes: Requests must be approved by the 
ODP Manager of Publication Services; this offer 
does not apply to companies or private 
organizations.) 

AUTHOR FEEDBACK 
It has now been 20 months since the first new
format Initial Reports volume booklet/CD-R OM 
was published and eight months since the first 
Scientific Results paper was published on the 
Web. The feedback the Publication Services 
Department has received has been 
overwhelmingly positive, although it is clear that 
some authors will always prefer printed books to 
electronic publications. 
The consensus among ODP community 
scientists is that given the constraints of the ODP 
Publications mandate and current technology, 
they are pleased with the cross-media publication 
formats. Authors are recognizing that cross
media electronic formats allow the utilization of 
publication features unavailable in printed books, 
such as color figures, video clips, rotating 
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images, and three-dimensional images. 
Paleontologists have taken advantage of the 
ability to publish unlimited numbers of high
resolution color plates, and petrologists have 
heralded the opportunity to include large ASCII 
data sets with their publications. In addition, 
having the volumes available in cross-media 
electronic formats has given users much greater 
flexibility in how they can use the volume 
material and has also enabled ODP to increase 
the distribution of the Proceedings publications 
throughout the world. 
The electronic volumes are superior for copying 
data tables, searching volume text, viewing color 
core-photo images and figures, and linking to 
other Program-related resources and data. Access 
to the volumes online provides readers from 
anywhere in the world with Internet access to 
both HTML and PDF versions for reading either 
onscreen or on paper. Printed volumes are 
superior for accessing material without being 
tied to a computer (e.g., reading while 
commuting) and for comparing data from two or 
more volumes simultaneously. 
Some comments from ODP scientists and 
librarians include: 
"[We] are pleased to have received the new
format publication of the Initial Reports volume 
177 of the Proceedings of the Ocean Drilling 
Program .... Our users will be pleased to use it in 
this format, and the Library is pleased that, rather 
than the planned Internet-only product, you have 
delivered a tangible product which the 
Publication Services Department can add to our 
collection. Not only will users be able to access 
this information now, but other users will have it 
as well in the future." 
-Julia Stiles, Documents Librarian, Cornell 
University Library 
"Thanks for the notice about the Leg 176 
material on-line. It looks terrific, and I believe is 
far superior to the old paper format. It is much 
easier, and much less paper intensive, to focus 
just on the material of interest." 
-Ralph A. Stephen, Senior Scientist, Woods 
Hole Oceanographic Institution 
"The layout of the printed booklet is beautiful 
and helps the reader to master the main scientific 
objectives and results in a short time." 
-Jan Hertogen (ESFIECOD representative for 
Belgium; shipboard scientist Leg 176) 
"The Publication Services Department have a 
printed product that the Publication Services 
Department can be proud of!!! I am delighted 
with the new format for the Initial Reports. As 
one of the great doubting Thomases of the rush 



to electronic publication, I must admit that ODP 
has done a spectacular job and that ODP has 
established a new standard for a hybrid 
paper/electronic format. Congratulations!!" 
-Kenneth G. Miller, Professor and Vice Chair, 
Department of Geological Sciences, Rutgers, 
The State University of New Jersey 
"As someone who was opposed to an electronic 
Initial Reports volume, I have to say that you've 
done a splendid job in this, giving enough hard 
copy to be useful and making the CD-ROM very 
accessible." 
-Eli Silver, University of California at Santa 
Cruz 
" .. . the combination of the booklet and the CD
ROM was a winner." 
-Dave Scholl, USGS & Stanford University 
"I am very impressed with the Leg 177 IR CD. It 
looks to me that within the limitations you 
mentioned of little money and a diverse customer 
base, you have developed a truly useful product. 
The core photos are a nice compromise between 
space available and resolution. They certainly are 
far ahead ofB&W photos in utility. Ditto the 
data tables as far as being able to easily access 
shipboard numbers. The thumbnail figures that 
direct the user to the full figures work well for 
me. Again, the resolution of stuff like seismic 
lines is quite adequate and better than merely a 
printed page. My experience with online journals 
has been that I skim on the computer and then 
print whole articles or parts of articles if I want 
to scrutinize and use them later. This will 
probably be my modus operandi for the IR 
volumes as well." 
-Roy Wilkens, SO EST, University of Hawaii 
"The presentation of the new form of IR is 
simply outstanding. I particularly like the 
sensible choice of internal ring binding for the 
text pages, which, together with the attractive 
and durable cover, gives the impression of care 
in design and quality in execution. That the bulk 
of information is delivered on CD-ROM will 
remain a problem for many users, but the 
combination of both the disc and an 
accompanying high quality printed "abstract" is 
surely a winning compromise. 
-Bob Carter, Professor Geology, James Cook 
University, Townsville, Australia; Leg IBI Co
chief 
"I am currently working on [a] project that 
results in a direct comparison between the utility 
of a printed volume (Leg 118) and an electronic 
one (Leg 179). Note this is not a completely 
unbiased trial because I am underutilizing some 
of the best things about the electronic version 
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(copying and pasting data tables-! prefer using 
the preformatted originals that I have) and 
searching text. However for visualization of data 
in those tables and comparison between data 
sets, the monitor is still a very poor substitute for 
a printed version. I end up printing out 
everything I need rather than try to stack tiles 
and shift them around." 
-Jay Miller, ODP Staff Scientist 

OTHER ODP ONLINE PRODUCTS 
In addition to the Proceedings publications, the 
ODP Web site is home to other reports including 
the Scientific Prospectus and Preliminary 
Reports (leg-related reports produced before and 
after each cruise), the Technical Notes series 
(documentation of new tools and techniques 
related to shipboard procedures), and core 
images and core and logging data from each 
cruise. 
The following resources are also available 
through the ODP Web site. 

Digital images of more than 100 miles of core 
Color photographs are taken of all core 
recovered during ODP cruises. Each negative is 
scanned at a resolution of 1200 DPI and stored in 
the ODP Data Library. These images are also 
posted on the Web at 300 DPI and can be 
accessed through the Initial Reports volumes or 
through the Janus Web database (see below). 

Data from 92 ODP cruises 
ODP's online database, Janus Web, provides 
online access to ODP's Oracle relational 
database that contains over 450 tables of ODP 
marine geoscience data collected onboard during 
every cruise on the ODP drillship JOIDES 
Resolution. The database includes 
paleontological, lithostratigraphic, chemical, 
physical, sedimentological, and geophysical data 
for ocean-bottom sediments and hard rocks. The 
Janus database includes data collected since Leg 
171 A (January 1997). Data collected prior to Leg 
171A are being added to Janus as time permits. 
Data can be accessed through the database 
overview or through predefined queries. 
(http://www-odp.tamu.edu/database/index.htm) 

Borehole logging data 
Digital log data that are collected after the total 
depth of a hole has been reached are transmitted 
via satellite to the ODP Lamont Doherty Earth 
Observatory-Borehole Research Group (LDEO
BRG) Log Analysis Center. Routine processing 
of conventional logs is performed onshore, the 

89 



GIS PROCEEDINGS, 2000 

data are transmitted back to the ship in ASCII 
format, and the processed digital log data are 
placed online for use by the shipboard scientists 
during the remainder of the cruise. After each 
cruise, the majority of the log data are made 
available online. 
(http://www.ldeo.columbia.edu/BRG/ODP/DAT 
ABASE/) A CD-ROM containing log data is 
also produced for each leg and distributed with 
each Initial Reports volume. In the future, all 
ODP log data will,be accessible online. 
Whereas the borehole log database is an 
important asset to most ODP research, its value 
is greatly enhanced when the data are integrated 
and compared with core data. For this reason, a 
link is provided from each listing of log data 
collected in a hole to the corresponding Janus 
core data set. 

DSDP and early ODP data 
The National Geophysical Data Center (NGDC) 
and the World Data Center for Marine Geology 
& Geophysics, Boulder, operate an archive for 
ODP and DSDP data, offering the full suite of 
DSDP prime data (sediment and rock) on CD
ROM, and data from ODP Legs 101-129 on a 
two-disc CD-ROM set. Data from the DSDP 
CD-ROM and ODP CD-ROM sets are also 
available online for searching, subsetting, and 
free download. 
( www .ngdc .noaa. gov /mgg/ geology/drill .htrnl) 
NGDC also offers two softbound reports 
containing composite data and information from 
DSDP, published as part of the World Data 
Center for Marine Geology & Geophysics, 
Boulder, report series. 

ODP Web mirror sites 
The main Web site for ODP Publications and the 
Janus database is located at Texas A&M 
University (T AMU), Texas, USA, and the 
borehole logging web site is located at Columbia 
University, New York, USA. Because ODP is a 
partnership of international scientists and 
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research institutions supported by 20 countries, it 
is critical that scientists around the world have 
rapid access to the material presented on the 
Web. In 1999-2000, mirror sites were 
established in Australia (Australian Geological 
Survey Organisation; www.agso.gov.au/odp); 
the Federal Republic of Germany (Institute for 
Marine Environmental Sciences [MARUM] and 
Alfred Wegener Institute for Polar and Marine 
Research [A WI]); odp.pangaea.de/), and the 
United Kingdom (The Natural History Museum, 
London; owen.nhm.ac.uklodp/). Currently, these 
mirror sites support all of the T AMU site 
contents except the Janus database, and the 
German site does mirror the Janus database. 
ODP maintains an interest in working with other 
institutions to establish additional mirror sites in 
member countries. This is an activity that is done 
on a volunteer basis, not as part of the ODP 
partnership. 

Coming in 2001 
ODP is creating a comprehensive bibliographic 
database of citations related to ODP and DSDP 
as a legacy of more than 30 years of scientific 
ocean drilling. The database is a subset of 
GeoRef, a bibliographic database produced by 
the American Geological Institute (AGI). After 
the electronic database is completed in 2001, it 
will be made available online for research, 
education, and other purposes. 

SUMMARY 
ODP has fulfilled its mandate to reduce the 
publishing budget, while at the same time 
increasing volume functionality and distribution. 
Although some authors will always prefer books 
rather than electronic publications, the new 
cross-media formats contain many useful 
features unavailable in books and allow for a 
much wider distribution of the Proceedings 
volumes throughout the world, which increases 
the functionality of these scientific publications. 
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Abstract-- DLESE, the Digital Library for Earth System Education, is a major new initiative funded 
primarily by the National Science Foundation (NSF). DLESE will be a specialized digital library for the 
earth system education community. As one of NSF's Digital Library II initiatives, DLESE is intended to be 
a working library, rather than a digital library research project, but it builds upon much recent research and 
development in information organization and retrieval. The focus during the development of DLESE 
systems, collections, and services is on usability, usefulness and relevance to the community. The scope is 
broad, since it is intended to be useful to educators, scientists, librarians, and the general public, and to 
cover all aspects of the earth system. DLESE is designed to increase the dissemination and use of high
quality earth system science educational materials and tools, and to inspire the creation of more such 
materials and tools. The library includes provision for review and evaluation of materials contributed by 
the community. This federated, distributed, and community-based project presents many special challenges 
and opportunities for geoscience libraries, librarians, and library users. 

INTRODUCTION 
The Digital Library for Earth System Education 
(DLESE) is one of several digital library projects 
in the sciences that has been awarded grant 
funding under the National Science Foundation's 
Digital Library II program, as part of the 
National Science, Mathematics, Engineering, and 
Technology Digital Library effort (NSDL or 
National SMETE Digital Library). Many NSF 
sponsored meetings regarding ways to improve 
undergraduate education and the work of many 
scientists, educators and information specialists 
led to the development of the idea for a national 
digital library for science education. Four years 
ago at the Geoscience Information Society 
Symposium, David Mogk and Lee Zia of the 
NSF presented a paper outlining the vision and 
ideas for a digital library specifically for earth 
system education (Mogk and Zia, 1996). A great 
deal of work towards realizing this vision has 
been accomplished since then. In this paper, I 
discuss several of the unique aspects of this 
digital library project, and emphasize one aspect 
of building this library, developing collections. 

The following themes guide the development of 
all aspects of DLESE: 
1. community-centered 
2. relevant to earth system science 

3. useful to educators at all levels and in all 
settings. 
DLESE is community-centered with a strong 
focus on what works best for the user and 
contributor community. The design is driven by 
use cases and user input in all areas. The 
educators, scientists and others who develop 
educational materials are critical to the collection 
building effort, in that they guide the subject 
focus of the collections, they contribute materials 
for the collection, they develop new educational 
materials, and they provide metadata for the 
collection. The Earth System focus requires the 
development of vocabularies and hierarchies of 
terms that express a system view, rather than 
discipline based concepts. The systems approach 
requires experts in different disciplines to define 
problems, and it provides new challenges for 
educators as well (Johnson, Ruzek and Kaulb). 
The ultimate value of the library will be 
measured by how effective it is for the educators. 
The digital library concept means that the library 
combines the best traditional values of libraries 
such as ready access to well-indexed quality 
information and digital library technologies that 
facilitate connections across disciplinary, 
geographical and institutional boundaries. 
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The goals of DLESE are: 
•to deliver tools to educators to help improve 
science education 
•to disseminate the results of sponsored research 
in the development of innovative educational 
tools in the sciences to teachers 
•to encourage teachers to use interactive science 
education methods for "exploratory and inquiry
based modes of learning" (National Science 
Foundation 98-82) that better reflect scientific 
methods and use real data sets 
•to utilize technology to transmit data, provide 
software tools, and deliver learning experiences 
like virtual field trips and tutorials anywhere 
•to encourage the development of high quality 
Web-based educational resources by establishing 
a review system for academic credit 

BUILDING DLESE: Users and Community, 
Collections, Technology and Strategic Plan 
Essential to the success of DLESE are the many 
partnerships being developed. DLESE benefits 
from being one of several NSF SMETE projects, 
and has close ties with the Alexandria Digital 
Library, among others. The DLESE Project 
Center at the headquarters of the University 
Corporation for Atmospheric Research (UCAR) 
in Boulder Colorado is the home base for the 
major core systems work. 

Users 
The key user community is kindergarten through 
graduate students and educators. The core user 
group has been expanding from an original focus 
on undergraduate students and educators to a 
concern about educators in all settings and at all 
levels. It also serves informal educators and 
learners and the general public. The users have 
been identified through community building 
activities with a wide range of people, from 5th 
grade teachers to computer scientists to 
librarians. These activities include focus groups, 
presentations at conferences, workshops with 
leaders in geoscience education, and NSF and 
NASA supported community planning meetings. 
Since a key concept is that users are owners, 
contributors, reviewers, and managers, a great of 
time and energy has been invested in building an 
active community of contributors. Through the 
specialized meetings of collection developers, 
resource creators and data specialists, and the 
general community meetings that include all 
interest groups, DLESE is becoming a catalyst 
for the development of better ways to teach earth 
system science. The common concern in the 
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community is rapid access to reviewed digital 
materials to support education. 

Collections 
The kinds of materials in the collection vary in 
significant ways· from those in a traditional 
academic library collection. The DLESE Scope 
statement provides an overview of the collection. 
For example, there is great emphasis on these 
types of materials: 

•Interactive tutorials 
•Virtual field trips 
•Data sets (climate, tree rings, water levels, etc.) 
•Tools to analyze and visualize data 
•Maps 
•Images, models, simulations 
•Course syllabi 
•Presented electronically, born digital 
•Text (journals and books for example) 

Examples of the content of the collections are 
image collections such as Images from the Earth 
and Moon Viewer, Java Applets like the 
Mountain Weather Simulator, UCAR's Remote 
Sensing Using Satellite, and NASA's 
Stratospheric Ozone: Class and Computer Lab 
Resources and course materials. Collections are 
distributed so that interoperability among 
disparate collections is essential. DLESE will 
provide searching and linking to collections like 
NASA's Visible Earth and USGS's Learning 
Web. 

An example of how a traditional academic 
library collection differs from DLESE's, consider 
an interactive laboratory that Dartmouth faculty 
have developed for students. The students 
calculate their own runniqg speed based on stride 
length and that of dinosaurs, from tracks in the 
Red Gulch area in Wyoming. The tutorial 
teaches the students something about how we 
know what we know about dinosaurs and it 
teaches them the mathematical ideas behind 
dimensionless analysis and using graphs as they 
figure out whether they could outrun the 
dinosaurs in question (Renshaw, Johnson, Facet, 
2000). Information about this laboratory is in 
the literature since they published an article in 
the Journal of Geoscience Education about it, 
and this article is indexed in GeoRef. But the 
actual exercise itself is not described in the 
indexing for the article. DLESE would have 
metadata that described the exercise itself, 
including the fact that it requires the Shockwave 



plug-in and a Web browsers, what ideas it is 
teaching, and the grade level it is geared towards. 

There are several DLESE Collections Projects 
currently funded. A project intended to build the 
DLESE collections in the start-up phase, test 
metadata application issues, provide metadata 
according to evolving standards, design the 
community review system, and assess the 
growing collection is: Collaborative Project: To 
Gather, Document, Filter and Assess the Broad 
and Deep Collection of the Digital Library for 
Earth Systems Education. Co-Pis are Kim 
Kastens of Columbia University, Barbara 
DeFelice of Dartmouth College, Christopher G. 
DiLeonardo of Foothills Community College, 
and Sharon N. Tahirkheli of the American 
Geological Institute. The goals of this two year 
project are: 
•Collect existing resources pertaining to Earth 
system education 
•Apply metadata 
•Creat~ a "community review" system to 
evaluate resources for a smaller high-quality 
"reviewed" collection 
•Assess the reviewed and unreviewed collections 
to meet the needs of users and to develop ideas 
for needed educational materials. 

The initial collection effort is on the item or 
collection level, and is being coordinated by 
people actively involved in the first phase of 
building the collection. Two basic "filters" or 
inclusion criteria are applied, that the resource be 
relevant to Earth system education and that it 
function reasonably well. Ultimately, the 
collection will be more reliant on community 
contributions of both materials and metadata. 

The DLESE Project Center is developing the 
metadata standards and the tool for community 
contributed metadata, in close cooperation with 
Tahirkheli of AGI. The DLESE project is using 
a modified version of the IMS Metadata 
Standard, which is useful for this project because 
it describes educational learning objects using 
fields for age range, learning resource type such 
as regarding granularity, since users have Jab or 
problem set, Jearn time, etc. and it uses XML 
bindings for portable data exchange. It also 
provides an appropriate level of specificity or 
granularity. There are many issues in cataloging 
the collection said they wanted the collection 
indexed at the individual item level and the 
whole course or collection level as well. 
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The review system is critical to answer the 
community request for a way to establish 
academic credit towards promotion and tenure 
for the development of educational materials. 
Kastens provided a description of these concepts 
and how they might be realized in an editorial in 
Computers and Geosciences (Kastens, 2000). 

Part of the NSF goal is to have this project, and 
others within the Digital Libraries II programs, 
provide an archive at some level as well as a 
catalog, and collections proposals are asked to 
"address criteria and mechanisms for acquiring 
and selecting high-quality content; for active 
archiving that maintains the usability of content 
as the underlying hardware, operating systems, 
and software evolve" (National Science 
Foundation, 2001 RFP 01-42). Explorations 
into the question of a central archive for content 
(in addition to the metadata) are just starting. A 
need for a central registry of the metadata and 
links to other collections has been recognized, 
but it is not clear how this will be done or 
funded. One idea is to have at least the reviewed 
collection archived at the DLESE Project Center. 

Other DLESE related funded collections projects 
are GeoDIL from the University of North 
Dakota, a cataloged collection of images of use 
in earth science education 
(http://www.und.nodak.edu/instructlminerallgeo 
dil.htrn), and the Collection and Distribution of 
Geoscience (Solid Earth) Data Sets from Cornell 
University 
(http://atlas.geo.cornell .edu/nsdllnsdl.html). 
Many other projects have been proposed in the 
current funding cycle. 

Services 
Besides collections, critical components of the 
library are the services. Users have asked for 
many services, including a community electronic 
bulletin board, help with grant writing, 
discussion areas, alerting services, help with 
searching and with using software tools, 
assistance in contributing materials and metadata 
to the collection, and help with the review 
process. Services projects will include these and 
many others which enhance the usefulness of the 
library. 

Technology 
Current priorities in the development of the 
library are some of the technical aspects. The 
search system, or Resource Discovery System, 
needs extensive development. Essential steps 
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include the current and active coordination with 
other NSDL projects on the technical 
foundations for interoperability, searching across 
disparate collections, the development of search 
buckets to deal with different metadata across 
collections, geographic indexing and searching, 
and many other technical issues. 

The long-term sustainability of DLESE needs to 
rest in part on its being able to become self
sustaining. Developing intellectual property 
guidelines, a business plan, and a fundraising 
plan are all critically important, and are currently 
in progress. 

CONCLUSION 
DLESE is now an integral part of the NSFs 
program to encourage the development and 
dissemination of high quality educational 
materials in the geosciences. This quote from 
the recent program solicitation from the 
Geosciences Directorate within NSF indicates 
how important DLESE is in these goals: 
"Dissemination plans can potentially take a 
number of forms . For many projects an attractive 
means of dissemination will be through 
contributing to the services or collections of the 
Digital Library for Earth System Education 
(DLESE). DLESE has emerged as a national 
Web-based information system dedicated to the 
collection, enhancement, and distribution of 
materials that facilitate learning about the Earth 
system. It will allow users to readily find the 
materials they need at any educational level and 
be assured of their high quality. Dissemination 
via DLESE may take place through the DLESE 
Program Center, an existing thematic collection 
linked to DLESE, a collection group that is a 
federated partner of DLESE, or by other means. 
Proposers should consult http://www.dlese.org to 
understand the full scope of DLESE, and where 
appropriate develop a plan for dissemination of 
their project results though the library. 
Awardees will receive help from DLESE with 
such submissions, including the important 
process of constructing metadata records 
describing submitted electronic objects." 
(National Science Foundation Program 
Solicitation 2001) 

The many project proposals submitted in the 
current funding cycle are evidence of the impact 
of this endorsement by NSF, as is the high 
awareness of DLESE in sectors of the 
community. It is encouraging that creators of 
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Web based educational materials are becoming 
aware of the need to include metadata for their 
resources as an integral aspect of their project. 
This will be crucial in realizing the vision of a 
community created digital library. 

Even in the current building phase, DLESE has 
become an important resource for the earth 
system education community. 
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DLESE Project Related URLs: 

DLESE: 
http://www.dlese.org/ 

National SMETE Digital Library: 
http://www.smete.org/ 

Portal to the Future: A Digital Library for Earth 
System Education, August 1999: 
http://www.dlese.org/panelreports/reports.html 

National Science, Mathematics, Engineering, 
and Technology Education Digital Library 
(NSDL) Program 
Solicitation 2001: 
http://www.nsf.gov/cgi-bin/getpub?nsf0155 

Developing a Digital National Library for 
Undergraduate Science, Mathematics, 
Engineering, and Technology Education, August 
1997, National Research Council, Center for 
Science, Mathematics, and Engineering 
Education: 
http://www.nap.edu/readingroornlrecords/03090 
59771.html 

Science, Mathematics, Engineering, and 
Technology Education Library Workshop, July 
1998, NSF 99-112: 
http://www.dlib.org/smetelpublic/report.htrnl) 

Serving the Needs of Pre-College Science and 
Mathematics Education: Impact of a Digital 
National Library on Teacher Education and 
Practice, September 1998, National Research 
Council, Center for Science, Mathematics, and 
Engineering: 
Education, 
http://www. nap.edu/books/NI0007 81/html/ 

Digital Libraries and Education Working 
Meeting, January 1999: 
http://www.dli2.nsf.gov/dljanmtg.pdf 

GeoDIL: 
http://www.und.nodak.edu/instruct/minerallgeod 
il.htm 

Collection and Distribution of Geoscience (solid 
earth) data sets for the National Science Digital 
Library, Cornell University 
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Abstract-- Hawaii Volcanoes National Park encompasses 217,000 acres and ranges from sea level to the 
summit of the Earth's largest volcano, Mauna Loa. Kilauea, one of the world's most active volcanoes, has 
been erupting continuously since 1983 and provides safe access to a dynamic landscape. The volcanoes are 
monitored by the U.S . Geological Survey's Hawaiian Volcano Observatory; every year about 60 research 
papers are published on volcanism in Hawaii. The park receives 2.5 million visitors a year that includes 
hundreds of educational groups. 
In the early 1990s, local teachers indicated a need for instructional materials. The park submitted a 
proposal to the National Park Foundation and received funding to produce 'A Teacher's Guide to the 
Geology of Hawaii Volcanoes National Park' . The guide was written by a geologist/interpretive ranger 
with close ties to the Volcano Observatory. Hawaii Natural History Association published the guide. 
The guide contains 18 lessons for K-16 teachers . Topics include hot spots and mantle plumes, evolution of 
Hawaiian volcanoes, landforms, kinds of eruptions, the current eruption, rocks and minerals, monitor 
techniques, volcanic products, and earthquakes. Each Jesson consists of Lesson at a Glance, Key Concepts, 
Lesson Outcomes, Teacher Background, Teaching Suggestions, and Useful References. The Teaching 
Suggestions contain 165 activities targeted for specific grade levels (K-3, 4-6,7-8, and 9-16). Sixty 
annotated slides complement the Jesson topics. The grant provided funds to supply a guide to each of 
Hawaii's 200 public schools. An additional 700 guides have been sold. 
The guide has served as a foundation for numerous other educational products. In 1995, an electronic 
version of the guide was posted on the Volcano World homepage 
(http://volcano.und.edu/vwdocs/vwlessons/atg.htrnl). In that same year, the Jason Foundation for Education 
based their curriculum for an expedition to Kilauea on the content of the guide. In 1997, Fire Work Studios 
used parts of the guide to build an educational CD-ROM that navigates a virtual landscape on Kilauea. The 
Jason Foundation for Education is returning to Hawaii in 2001 and is again using parts of the guide in their 
curriculum. 
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Lawrence, KS, 66047-3726 
sorensen@kgs.ukans.edu 
http:\\www.kgs.ukans.edu 

Abstract -- In the earth sciences, printed research in books and maps can remain useful and in demand for 
many years. Many reports published by the Kansas Geological Survey, especially the detailed descriptions 
of county geology, are now out-of-print. Due to financial constraints, reprinting out-of-print publications is 
rarely done at the KGS. However, providing access to out-of-print materials is essential when in many 
cases these are often the best and only source of highly detailed geologic information for an area. Paper 
copies of out-of-print publications can be borrowed at no charge from the KGS library, but the number of 
circulating copies is limited. For some time, the KGS has had the goal of making out-of-print materials 
available in electronic form, beginning with the most significant and in-demand reports. With recent 
advances made during the last few years, scanning of paper documents into electronic form has become 
somewhat simpler and certainly more affordable. Futhermore, with the development of the Internet, the 
KGS website can now provide an outlet for electronic information. At present, two reports are available 
on the website. The first, Geohydrology of Sedgwick County, Kansas, published in 1965 as KGS Bulletin 
176. Because groundwater issues, quality and quantity, are critical to this heavily populated county, 
prompt access to this report is necessary. The second, Geology and Ground-water Resources of Douglas 
County, Kansas, published in 1960 as KGS Bulletin 148 has always been in high demand because the 
KGS's main office is located in that county. Six other county geology reports have been scanned and are 
being edited and formatted for electronic display. It is important to note that not all charts, plates, or tables 
included in a report can be scanned, but users are made aware of this. Making this information available 
meets a critical component of the KGS mission. 

The printed research on Kansas geology 
found in the books and maps published by the 
KGS represents over 130 years of geologic 
research in Kansas. Of particular importance are 
detailed descriptions of county geology. The 
majority of this information was published as 
KGS bulletins, which are meant to serve as 
technical references with a long shelf life. 

The state of Kansas comprises 105 
counties. Detailed geologic information 
published by the Kansas Geological Survey, U.S. 
Geological Survey, and Kansas Department of 
Transportation, is available for 83 of these 
counties are available. Of those 83, from 1925 to 
1974 the KGS published 66 bulletins describing 
county geology. The first county reports were 
focused on the geology and its relation economic 
benefits for the state. For example Bulletin 10, 
The geology of Russell County, Kansas, with 
special reference to oil and gas resources, by 
W.W. Rubey and N.W. Bass, was published in 
1925. 

By the 1940's the geologic reports 
included economic assessments as well 
groundwater quality and quantity, this 
information being critical to the agricultural 
development in western Kansas. The first such 
report Bulletin 37, Geology and ground-water 
resources of Stanton County, Kansas, by B. F. 
Latta, published in 1941. 

Considering the KGS's long history of 
publishing, it is not surprising that many older 
KGS publications are now out-of-print. In the 
case of county geology bulletins, nearly half of 
the 66 detailed descriptions are out-of-print. Due 
to financial and technical constraints, reprinting 
out-of-print publications is done only rarely at 
the KGS. However, where county geology 
reports are concerned, there is one exception, 
Geology and Ground-water Resources of 
Johnson County, Kansas, by Howard G. 
O'Connor, published in 1971 and reprinted in 
1986. 

The decision to reprint the publication 
was based upon the escalating growth within that 
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county. Over the past 30 years, Johnson County 
became one of the fastest growing regions in 
Kansas. It's eastern border joins that of 
Missouri and Johnson County is within the 
Kansas City metropolitan area. The study 
focused on the availability of possible 
groundwater supplies, environmental concerns 
(i.e. radon, waste disposal, etc.), and reported on 
the commercial use limestone deposits in the 
county for adequate construction use within the 
area. Because of the urban and commercial 
development in the county, the demand for the 
Johnson County bulletin has remained high. 

Reprinting the report in 1986, especially 
the process of producing the over-sized color 
geologic map was somewhat difficult. Without 
the critical need for the information probably the 
report would not have been reprinted. However, 
the KGS understands the importance of 
providing access to out-of-print geology reports. 
That is because, in many cases these are often 
the best and possibly the only source of highly 
detailed geologic information for an area. 

ACCESSING OUT-OF-PRINT 
INFORMATION 

Out-of-print, paper copies of geology 
reports can be borrowed at no charge from the 
KGS library, but the number of circulating 
copies is limited. However, there are concerns 
with regard to loaned materials not being 
returned, lost in the mail, or somehow damaged 
during the loan. Moderately priced photocopies 
of two reports where quantities of loan copies are 
not sufficient, Geology and Ground-water 
Resources of Douglas County, Kansas, by H. G. 
O'Connor, and Geology of Franklin County, 
Kansas, by S.M. Ball and others, are available. 

FROM PAPER TO ELECTRONIC FORM 
For some time, the KGS has had the 

goal of making out-of-print materials available in 
electronic form, beginning with the most 
significant and in-demand reports. 
With recent advances made during the last few 
years, scanning of paper documents into 
electronic form has become somewhat simpler 
and certainly more affordable. With the 
development of the Internet, the KGS website 
can now provide an outlet for electronic 
information. At present, two out-of-print 
reports are available on the website. The first, 
Geohydrology of Sedgwick County, Kansas, 
published in 1965 as KGS Bulletin 176. 
Because groundwater issues, quality and 
quantity, are critical to Sedgwick County home 
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to Wichita, the state's largest city this bulletin 
has always been in high demand. 

The second, Geology and Ground-water 
Resources of Douglas County, Kansas, published 
in 1960 as KGS Bulletin 148 has always been in 
high demand because the KGS's main office is 
located in that county. 

The KGS web administrator was the 
first to work on the conversion project beginning 
with the Sedgwick County bulletin. After each 
page was scanned using an OCR (optical 
character recognition) scanner, the electronic text 
was edited for correct character conversion. 
After editing, PDF (portable document format) 
was created and moved to a web-only HTML 
page. Tables were retyped into Excel and some 
figures are scanned, or redrawn. Consequently, 
the content of the web version of the e-bulletin, 
is not exactly the same as the original 
publication. Some figures, cross-sections, and 
oversized plates were omitted. Photographs 
were omitted because of poor quality and age. 
Regardless, the new electronic format maintains 
the critical content of report. Links to related 
data were created, such as a connection to the 
online version of the Sedgwick County geologic 
map, were added to the e-bulletin webpage. 

In 1999, staff of the KGS Library 
undertook scanning out-of-print bulletins. Using 
a PC-based computer and OCR (optical character 
recognition) color flatbed scanner, five county 
geology reports have been scanned and 
submitted to the Survey's editor for editing, PDF 
files, and web-only HTML. Reports scanned to 
date are: 

Geology, Mineral Resources, and Ground-water 
Resources of Chase County, Kansas, by R.C. 
Moore, J.M. Jewett, H.G. O'Connor, and R.K. 
Smith, 1951 . 

Geology, Mineral Resources, and Ground-water 
Resources of Lyon County, Kansas, 
by H.G. O'Connor, E.D. Goebel, and N. 
Plummer, 1955. 

Geology, Mineral Resources, and Ground-water 
Resources of Osage County, Kansas, 
by H.G. O'Connor, E.D. Goebel, W.H. Schoewe, 
and N. Plummer, 1955. 

Geology, Mineral Resources, and Ground-water 
Resources of Elk County, Kansas, by G.J. 
Verville, J.M. Jewett, R.O. Kulstad, N. Plummer, 
W.H. Schoewe, E.D. Goebel, and C.K. Bayne, 
1958. 



Geology and Ground-water Resources of Reno 
County, Kansas, by C.K. Bayne, 1956. 

The Chase County report will be the 
first of this series to go online. The selection of 
bulletins to be converted to electronic format is 
based upon the most critical need for the 
information. Counties in Kansas where water 
resources are of the greatest concern are 
generally given the highest priority. Out-of-print 
geologic reports for Barton, and Stafford 
counties, located south-central Kansas, and 
Seward and Thomas counties in western Kansas 
are the next reports to be scanned. 

VISITS TO E-BULLETINS 
When evaluating visits to the e

bulletins, keep in mind that a 'hit' is counted for 
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each page that is veiwed. From January through 
September of 2000, hits were higher for 
Sedgwick County than Douglas County, 
however, the number of pages per file may be 
accountable for this. 

CONCLUSION 
It is the hope of the KGS that making 

out-of-print geology studies available 
electronically will be prove beneficial. A critical 
component of the Kansas Geological Survey's 
mission is: 

" ... to conduct geological studies and 
research and to collect, correlate, preserve, and 
disseminate information leading to a better 
understanding of the geology of Kansas ... " 

Enhancing the dissemination processes, 
by whatever means, provides invaluable research 
information as a whole. 
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Visits to County Bulletins 
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SEARCHING THE INTERNET FOR GEOLOGICAL INFORMATION ON THE 
KARAKORAM HIGHWAY, NORTHERN PAKISTAN 

Joseph C. Cepeda 
West Texas A& M University 

Canyon, TX 79016 

The best geology teaching tool, the field trip, can be supplemented by information available on the internet. 
Preparation for a I 0-day trip along the Karakoram Highway from Rawalpindi to the Chinese Border in 
northern Pakistan included a search for internet sites describing the geology, geography and cultural history 
of this region. More than 20 internet sites on this remote region were located with the majority of the sites 
dealing with mountaineering or trekking topics. The geological information was most often gleaned from 
the background information. 
The Karakoram Highway traverses the northern margin of the Indian Plate, the Kohistan-Ladakh arc and 
the southern margin of the Asian Plate. The southern half of the highway lies within the Indus Gorge, 
carved by the Indus River. The highway is cut into moderately to intensely metamorphosed schists, 
greenstones and gneisses with lesser volumes of pegmatites, garnetites and intrusive rocks. The highway 
leaves the Indus Gorge near Gilgit and climbs into the western end of the Karakoram Range on the 
southern edge of the Asian Plate. The basement rocks are mostly covered by a thick sequence of glacial 
and fluvial sediments and the landscape is dominated by glacial features with many active glaciers visible 
from the highway. Anecdotal information provided by inhabitants in the region indicate that all of the 
glaciers in the region have receded greatly in the last 10 to 30 years . Between the Hunza valley and the 
Chinese border at the 4730m (15,515 ft) Khunjerab Pass is an and landscape of braided rivers carrying 
glacial debris and bordered by extensive alluvial fans or steep slopes scarred by debris channels and flows. 
Internet sites, besides providing some geological information, had a great number of pictures of the area, as 
well as medical and cultural information. The Karakoram Highway, completed in 1986, makes this portion 
of the high mountains of southern Asia one of the most accessible. 
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GIS PRESERVATION FORUM 
DIGITAL PUBLISHING: HERE TODAY, GONE TOMORROW 

November 13, 2000 
(Joint Forum with the Association of Earth Science Editors) 

Presiding: Elaine Clement, GIS Preservation Committee chair 
Dartmouth College 

Kresge Physical Sciences Library 
6115 Fairchild Library 

Hanover, NH 30755-3571 

Introduction- This forum consisted of a series of short presentations on the archiving of electronic 
publications. Presentations were provided by a representative of Allen Press on behalf of the Geological 
Society of America, Judy Holoviak, American Geophysical Union, Nancy Blair, U.S. Geological Survey, 
and Connie Manson, Washington Department of Natural Resources. The viewpoints of both the publisher 
and the librarian on archiving of information were presented. 
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ARCHIVING ELECTRONIC INFORMATION-A STATE SURVEY 
PERSPECTIVE 

Connie J. Manson 
Washington Division of Geology and Earth Resources 

Olympia, W A 98504-7007 
connie. manson@ wadnr. gov 

OVERVIEW OF THE WASHINGTON 
STATE SURVEY LIBRARY 

Washington's state geological survey was 
established in 1889 as one of the original 
agencies at the time of statehood. The survey's 
library was formally created in 1935 in order to 
gather reports about the geology and mineral 
resources of Washington, primarily as a public 
facility . 

Today, every geological survey is firmly 
attached to a library of some kind because 
geoscience research materials are critically 
important for staff research. Many state 
geological surveys are housed on university 
campuses and their staffs have access to the full 
university library collections with all their 
attendant infrastructure. Other state surveys
like Washington's-are not. 

The Washington survey is a small part (the 
Division of Geology and Earth Resources) of a 
relatively large parent agency (the Department of 
Natural Resources) . We have a total staff of 30, 
including 18 geologists, and all our professionals 
produce reports, which we publish and distribute. 
We are based on the state capitol campus but 
have no direct affiliation with a university or with 
any larger library system. Our small library, then, 
stands alone, without any system-wide support 
for cataloging, acquisitions, Internet 
technologies, or similar infrastructure. However, 
in order to serve the research needs of our users, 
we have all the basic functions of any larger 
geoscience library (although on a much smaller 
scale)-including needing access to materials in 
electronic form. 

Our primary function at the survey library is 
to collect the materials about the geology of 
Washington state, and we strive to have them 
"all": every paper (from journals or collected 
volumes), every monograph (including theses, 
documents, technical reports, locally produced 
items, and other gray literature) , and every 
conference abstract, no matter how repetitive. 
Because we see that the older geoscience 
materials in the collection continue to be heavily 

used, we expect the current materials to also 
retain their value over time. Consequently, when 
we add new materials about Washington's 
geology to the collection, we expect to keep them 
in perpetuity. 

Given all these factors, we have a broad view 
of the production and use of geoscience 
materials, which gives us good perspective on 
electronic publishing and its long-term effects, 
both for ourselves and for the larger geoscience 
community. 

IMPORTANCE OF NON-JOURNAL 
MATERIALS 

Much of the recent focus on electronic 
publishing has been on the major journals or on 
minor journals from major publishers. For the 
most part, those major publishers are working 
hard to provide secure, long-term digital access 
to their full journals. But, as important as those 
journal articles are, they're only about 40% of all 
geoscience literature, assuming that the materials 
about Washington's geology are a representative 
sample (fig. 1). 

Types of Materials about Washington 
Geology 

Abstracts: 

31% 

Mmographa: 
Theses 

11% 

l.bnographa: 
Federal 

15% 

l.bnographa: 
State 
7% 

1% 

A previous study (Manson, 2000) found 
interesting patterns in the source materials used in 
the full body of literature in two research areas. In 
both cases, materials published in the standard 
peer-reviewed journal literature were the most 
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heavily represented part of the references cited, 
but, significantly, they were not the only materials 
used. Theses, state and federal documents, and 
other gray literature formed a large portion of the 
references cited. As more of these gray literature 
materials become available only on the Internet, 
our long-term access to them will become 
increasingly jeopardized. 

WHO CAN HAVE ACCESS? 
While much of the e-journal focus has been 

on the academic community--especially at the 
research universities--academics are decidedly 
not the only users of these materials. A 
significant portion of our library users are from 
state and local governments, from industry 
(especially from the smaller geotechnical firms), 
and from the general public (fig. 2). While the 
needs of the non-academic user for these 
materials have perhaps been given less attention 
by publishers, they are not less worthy. Given the 
often-stated mantra that geological surveys 
provide 'geologic information in the public 
interest,' it could be argued that a more public 
audience is the primary audience, especially for 
publicly-funded geoscience research. 

Figure 2. Types of users of the DGER library. 

Types of DGER Library Users 

Agerde; 
26% 

The research universities are working hard to 
provide robust and broad access to electronic 
materials for their communities. But what about 
the rest of the users of this geoscience 
information? For example, the rich suites of 
digital journals available to the University of 
Washington campus community are not directly 
available to us at the Washington state geological 
survey--not for our staff and not for our outside 
library users in industry and local government. 
Will our access (and the access for our outside 
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users) to these materials be exclusively 
predicated on having an affiliation with an 
organization big enough and rich enough to 
afford them? Because we don't-and likely 
won't-have such access, what then? 

IMPACTS OF E-PUBLISHING 
Electronic publication changes the definition 

of "published." At the Washington state survey, 
once a report was "published" we-- the authors, 
editors, and publishers--were done with it. We'd 
agonized over it, thrashed with it, battled the 
computers and the printers, proofed it until we 
were blind, and then finally-it was off to press! 
We were done! We were finished with that 
project and could leave it forever and go on to 
the next one. Not so with e-publishing. The 
responsible e-publisher must maintain electronic 
access to that digital report-with all its graphics 
and formatting-forever, continually shepherding 
it through continuing changes in hardware and 
software, because if we don't, the materials will 
be lost. 

Electronic publication also changes the 
definition of "publishing." Today, anybody can 
be a publisher-all you need is a speck of content 
and a website. But while those author-publishers 
might be brilliant, sincere, and very well 
meaning, they're too often naive or short-sighted 
about what it is they're really doing. A recent 
example is the article "Finite element modeling 
of potential Cascadia subduction zone tsunamis," 
by Edward P. Meyers, Antonio M. Baptista, and 
George R. Priest. It was originally published in 
the journal Science ofTsunami Hazards, a 
journal produced by a very small professional 
society (the Tsunami Society) in Hawaii. A more 
comprehensive version of the article with color 
graphics and animation was posted on one of the 
authors' websites (Edward Meyers' site at the 
Oregon Graduate Institute at 
http://www.ccalmr.ogi.edu/STH/online/volum 
el7/numberl/mbp0. There are now two 
versions of this paper: the printed, static version 
housed (permanently, we hope) in a few libraries, 
and the second, dynamic version that will be 
available on that website "for now." But websites 
are fleeting. Should Meyers leave OGI, what 
becomes of this paper? Maybe he would take it 
with him, or maybe the Tsunami Society would 
take it over-- or maybe not. The brief history of 
academic websites indicates that that paper 



would probably be removed, and once gone, it 
would be gone forever. 

In some cases, electronic publishing is 
changing the responsibility for providing 
permanent access from the libraries back to the 
publishers. Research libraries (both large and 
small) have been dealing with maintaining access 
to scholarly materials for centuries. Those 
systems have evolved and have adapted to new 
technologies to arrive at the systems we have 
today: Mature and robust cataloging and 
indexing, maintaining large collections, sharing 
and interlibrary Joan-all the information 
infrastructure of the research library. But withe
publishing, the responsibility for providing long
term access to the materials appears to be 
reverting back to the publisher. The responsible 
publishers are struggling with these issues, are 
recognizing the implications of their decisions, 
and are trying to make wise choices. But, what 
about the independent researcher or the very 
small society? Their decisions about their 
websites are just as important to the long-term 
accessibility of the research materials, but 
without, I fear, the same awareness and attention. 

HOW DO WE JUSTIFY THE COSTS OF 
MAINTAINING FULL ACCESS TOE· 
FILES OVER TIME? 

It's often easy for a library to justify hanging 
onto a 10-page or 100-page item, even if it's used 
only once every 10 years or less. I doubt whether 
that argument would hold for electronic formats, 
with their continual costs for migration or 
emulation and for refreshing. In the geology 
library, we certainly know the 'best sellers'-- the 
hot reports that stay hot for decades. But what 
about the others, the reports that are very seldom 
used? Would frequency of use be equated with 
value? Would the less-used electronic materials 
be discarded to make room for more "important" 
new reports? Can the expense of continually 
migrating a report that hasn't been used in 25 
years be justified? And if not, what then 
becomes of the legacy of the geoscience 
information? 

LONGEVITY OF GEOSCIENCE 
MATERIALS 

In the geoscience library, "long-term access" 
means access not just for months or a few years, 
but for decades if not centuries. But we're 
already seeing rapid attrition of internet 
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materials. Germain (2000) found that, of 64 
citations to URLs given in academic research 
papers published between 1995 and 1997, about 
50% were not retrievable in 1999. At a 
November, 2000 meeting of the U.S. Geological 
Survey's local Earth Science Information 
Centers, I learned that the USGS intends to 
maintain access to some of their web-only Open
File Reports for only about 5 years. Both those 
examples have chilling implications for the long
term access to the geoscience literature. 

CONCLUSIONS 
The Internet and e-publishing are clearly 

superior media for some things, but not for all. 
As we've seen with cpm computers, 5 1/4-inch 
disks, CDs, and certainly with the Internet, 
electronic access is instant and powerful, but it's 
not permanent. It's wonderful for rapid 
dissemination, but not for secure long-term 
access. 

However, the genie is out of the bottle and 
it's not going back in. The Internet is here to stay, 
and I bet it will only get bigger and more 
pervasive. But I think it's essential for all of us to 
think these issues through. We must clearly 
understand the impacts of our decisions and 
actions about electronic publishing, and 
understand what they mean, not only for the 
moment, but for the centuries to come. 

At the Washington state geological survey, 
we're just beginning to dabble with electronic 
publication. We've published two CDs that 
contain large datasets: the searchable, ever
expanding bibliography (Manson, 2001, now in 
its third annual edition) and the interactive 
Arclnfo versions of the 1: 100,000 geologic 
quadrangle maps (Schuster, 2001). We're also 
intending, in the future, to make digitized 
versions of some of our classic out-of-print 
reports available on our website, probably as pdf 
files. But those latter reports would be digital 
copies only-the printed reports would remain 
the copies of record and will be retained in 
perpetuity. In all these instances, we're exploiting 
these new, powerful media for what they do 
best-providing access to large interactive 
datasets and to rare materials-but not for what 
they do worst-providing secure long-term access 
to research reports. 

As Germain (2000) so eloquently said (p. 
364), 
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The Internet is a very provocative 
environment. It provides the ability to connect, 
communicate, and share with members of many 
disciplines. However, this useful tool needs, at this 
point, to be viewed as a medium for exchange 
rather than as a library. Until there is some secure 
means of accessing data continuously from this 
resource, using the Internet as a virtual depository 
of cited materials is indefensible. Academic 
citations need to be reliable and accessible, and 
URL citations are not. Students and scholars 
should proceed with caution and utilize sources 
that endure. 

Acknowledgments 
This paper was improved by careful reviews 

by Kitty Reed and Lee Walkling. 

References Cited 

Germain, C. A., 2000, URLs-Uniform resource 
locators or unreliable resource locators: College 
and Research Libraries, July 2000, p. 359-365. 

Manson, C. J., 2000, How long is long? A 
statistical analysis of the longevity of geoscience 
information. In Heiser, Lois, editor, 
Cornrnunication divides--Perspectives on 
supporting information bridges in the 
geosciences: Geoscience Information Society 
Proceedings, v. 30,p. 69-122. 

Manson, C. J., compiler and editor, 2001, Digital 
bibliography of the geology and mineral 
resources of Washington State, 1798-2000: 
Washington Division of Geology and Earth 
Resources Digital Report 1, 2001 edition, I 
compact disk. 

Meyers, E. P.; Baptista, A.M.; Priest, G. R., 
1999, Finite element modeling of potential 
Cascadia subduction zone tsunamis: Science of 
Tsunami Hazards, v. 17, no. 1, p. 3-18. 

Meyers, E. P.; Baptista, A.M.; Priest, G. R., 
1999, Finite element modeling of potential 
Cascadia subduction zone tsunamis: 
http://www .ccalmr.ogi.edu/STH/online/volum 
e17/numberl/mbp/ 

Schuster, J. E., 2001, 1:100,000-scale digital 
geology of Washington State: Washington 
Division of Geology and Earth Resources, 1 
compact disk, with 27 p. text. 

l10 



GIS COLLECTION DEVELOPMENT FORUM 
November 13, 2000 

Presiding: Collection Development Committee Chair, Steve Hiller 
Natural Sciences Library 

University of Washington Libraries 
Box 352900 

Seattle, WA 98195 

Introduction -The forum was divided into two parts. First, serial price information for the next year was 
presented; Second, presentations were provided by several geoscience publishers regarding future licensing 
arrangements. 

SERIAL PRICE DATA 
A handout containing serial price data for 166 series for 2001 was presented at the meeting (Appendix 1). 
The sample shows the following price changes: 
7.4% for 1999/2000 
6.2 % for 2000/2001 
Comparative information was provided for the years 1993-2000. 

PUBLISHER LICENSING PLANS 
Jon Olsen, Geological Society of America 
Ron Hart, American Association of Petroleum Geologists 
Ken Wolgemuth, American Association of Petroleum Geologists 
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Geoscience Serial Prices 2001 

Title 1993 1994 1995 1996 1997 1998 1999 2000 2001 %chg99/00 %chg 00/01 Pub 

AAPG Bulletin 135 135 135 140 140 140 280 280 280 0 0.0 AAPG 
AAPG Explorer 30 45 50 50 50 50 50 55 55 10 0.0 AAPG 
American Mineralogist 225 250 270 295 320 320 430 430 480 0 11 .6 MSA 
Annales de Paleontologie 310 318 377 379 372 n/a 407 427 455 4.9 6.6 ELS 
Annales Geophysicae 721 597 675 1001 1124 1124 1368 1461 1561 6.8 6.8 SPV 
Antarctic Science 151 156 164 178 236 322 330 340 340 3 0.0 CUP 
Applied Geochemistry 300 300 329 385 430 499 584 657 823 12.5 25.3 ELS 
Arctic and Antarctic Alpine Res 70 75 75 80 90 90 95 100 100 5.2 0.0 INST 
Australian Journal of Earth Sci 290 325 349 385 513 560 590 640 685 8.5 7.0 BSP 
Basin Research 209 190 208 269 340 540 592 585 585 -1 .2 0.0 BSP 
Biogeochemistry 598 542 628 830 874 874 990 1046 1309 5.7 25.1 KLU 
Boreas 142 127 143 172 179 189 199 210 215 5.5 2.4 SUP 
Bulletin of Eng Geol and the Envt 85 80 90 n/a n/a n/a 265 279 298 5.3 6.8 SPV 
Bulletin of the Seismol Soc of Am 125 135 135 260 260 270 280 300 320 7.1 6.7 SSA 
Bulletin of Volcanology 470 477 508 558 596 596 682 729 778 6.9 6.7 SPV 
California Geology 10 10 10 10 10 12 12 12 12 0 0.0 CDMG 
Canadian Journal of Earth Sci 335 365 398 455 510 556 612 655 655 7 0.0 NRC 
Canadian Mineralogist 195 250 280 295 310 310 340 340 340 0 0.0 MAC 
Carbonates and Evaporites 50 50 52 54 57 61 61 61 65 0 6.6 NESF 
CATENA 332 363 551 704 787 810 784 917 979 17 6.8 ELS 1-" . 
Chemical Geology 1447 1626 1814 2261 2444 2457 2379 2558 2973 7.5 16.2 ELS 
Clay Minerals 150 150 155 155 160 175 191 208 208 8.9 0.0 Min Soc 
Clays and Clay Minerals 135 140 145 165 185 190 195 200 205 2.5 2.5 CMS 
Comptes Rendus de Ac Sci: E P Sci n/a n/a n/a n/a 589 614 598 636 662 6.4 4.1 ELS 
Computers & Geosciences 938 930 1006 1177 1355 1443 1454 1563 1668 7.5 6.7 ELS 
Continental Shelf Research 713 760 842 1010 1162 1312 1370 1473 1644 7.5 11.6 ELS 
Contrib of Mineral & Petrology 2043 2174 2236 2796 2707 2707 2811 2910 3055 3.5 5.0 SPV 
Cretaceous Research 330 383 465 448 555 579 675 714 722 5.8 1.1 AP 
Deep Sea Research Pts. I & II 1644 1565 1759 2099 2431 2775 2796 3142 3629 12.4 15.5 ELS 
Earth & Planetary Science Letters 1352 1456 1743 2168 2333 2471 2490 2677 2857 7.5 6.7 ELS 
Earth-Science Reviews 430 439 454 579 648 819 825 887 947 7.5 6.8 ELS 
Earth Sciences History 50 55 50 50 50 50 50 50 50 0 0.0 HESS 
Earth Surf Processes & Landforms 565 635 725 950 1175 1355 1595 1750 1920 9.7 9.7 WIL 
Ecologae Geologicae Helvetiae 379 374 373 467 505 706 534 573 612 7.3 6.8 Birk 
Economy Geology 115 132 132 132 135 145 145 145 145 0 0.0 SEcG 
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Engineering Geology 608 650 696 592 704 1000 1063 1143 1219 7.5 . 6.6 ELS 
Environmental & Eng Geoscience 90 90 135 125 125 125 125 125 125 0 0.0 GSA 
Environmental Geology 337 344 359 404 597 615 831 1050 1121 26.3 6.8 SPV 
Eos 205 225 230 295 315 340 357 369 402 3.4 8.9 AGU 
Estuarine Coastal and Shelf Science 534 482 625 732 1072 1279 1397 1539 1541 10.2 0.1 AP 
Evolution 160 160 160 160 160 170 170 170 190 0 11 .8 soc 
First Break 410 399 442 505 505 526 584 607 637 3.9 4.9 SSP 
Geoarchaeology 225 260 294 342 568 656 787 899 985 14.2 9.6 WIL 
Geochimica et Cosmochim Acta 775 895 1000 1150 1295 1410 1530 1644 1755 7.5 6.8 ELS 
Geoderma 783 1003 1172 1482 1667 1707 1654 1778 1897 7.5 6.7 ELS 
Geodinamica Acta 224 223 223 268 250 245 296 310 335 4.7 8.1 ELS 
Geofisica lnternacional 70 70 70 70 70 70 70 70 70 0 0.0 UNAM 
Geoforum 398 410 440 519 575 630 668 718 766 7.5 6.7 ELS 
Geografiska Annaler A: Phys Geog 81 84 99 n/a 128 148 160 171 181 6.9 5.8 SSP 
Geolog 13 15 15 15 15 15 15 15 25 0 66.7 GAC 
Geological Journal 265 295 345 395 475 545 645 705 775 9.3 9.9 WIL 
Geological Magazine 249 263 282 298 312 324 338 354 354 4.7 0.0 CUP 
Geology 150 150 170 170 350 350 355 355 387 0 9.0 GSA 
Geology Today 195 172 190 217 234 271 296 326 344 10.1 5.5 SSP 
Geo-Marine Letters 202 202 235 318 350 368 464 496 530 6.9 6.9 SPV 
Geomicrobiology Journal 132 145 165 180 199 199 295 330 368 11 .9 11.5 TayFra 
Geomorphology 423 594 639 814 1185 1195 1264 1359 1451 7.5 6.8 ELS 
Geophysical Journal International 970 872 972 1037 1043 1229 1355 1485 1545 9.6 4.0 SSP 
Geophysical Prospecting 362 369 406 464 501 501 563 607 653 7.8 7.6 SSP 
Geophysical Research Letters 498 590 590 780 826 879 985 1180 1285 19.8 8.9 AGU 
Geophysics 265 265 250 250 250 280 280 280 280 0 0.0 SEG 
Geoscientist 67 70 70 76 82 95 100 107 114 7 6.5 GSL 
Geothermics 409 425 599 573 628 734 803 863 921 7.5 6.7 ELS 
Geotimes 35 35 35 37 37 37 37 37 37 0 0.0 AGI 
Global and Planetary Change 390 406 437 n/a 917 922 893 960 1024 7.5 6.7 ELS 
Global Biogeochemical Cycles 148 185 185 270 275 295 318 440 484 38.4 10.0 AGU 
Global Environmental Change 185 208 246 303 368 408 452 583 622 29 6.7 ELS 
Grana 217 220 242 277 285 295 305 320 324 4.9 1.3 TayFra 
GSA Abstracts with Programs 73 80 73 89 113 129 129 129 140 0 8.5 GSA 
GSA Bulletin 185 185 205 205 350 350 350 355 387 1.4 9.0 GSA 
Holocene 225 275 316 349 384 537 569 632 689 11.1 9.0 Arnold 
Hydrological Processes 250 345 495 725 995 1295 1795 1970 2165 9.7 9.9 WIL 
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Icarus 966 1080 1242 1379 1572 1830 2070 2777 2500 34.2 -10.0 AP 
International Journ of Earth Sci 337 317 331 398 441 460 614 614 656 0 6.8 SPV 
International Journ of Coal Geology 617 466 521 696 802 1138 1348 1449 1547 7.5 6.8 ELS 
International J of Rock Mech/Min Sci 1197 845 976 1249 1419 1616 1767 1894 2021 7.2 6.7 ELS 
Island Arc 199 220 n/a n/a 369 460 485 526 560 8.4 6.5 SSP 
Israel Journal of Earth Sciences 95 160 160 185 200 210 210 210 210 0 0.0 MISC 
Journal of African Earth Sciences 595 676 723 875 984 1172 1576 1694 1808 7.5 6.7 ELS 
Journal of Applied Geophysics 212 417 447 585 704 690 668 834 891 24.9 6.8 ELS 
Journal of Asian Earh Sciences 513 490 485 859 663 721 783 842 898 7.5 6.7 ELS 
Journal of Atmos & Soi-Terr Phy 1279 1245 1319 1654 2014 2190 2270 2440 2598 7.5 6.5 ELS 
Journal of Coastal Research 125 125 125 135 135 145 145 145 145 0 0.0 soc 
Journal of Geochemical Exploration 701 633 742 988 1139 968 896 1049 1119 17.1 6.7 ELS 
Journal of Geodesy 332 357 409 456 540 571 738 759 809 2.8 6.6 SPV 
Journal of Geodynamics 447 455 n/a 629 741 914 1086 1166 1245 7.4 6.8 ELS 
Journal of Geophys Research 2800 3065 3510 3970 4310 4598 4965 5290 5800 6.5 9.6 AGU 
Journal of Geosci Education 33 33 33 33 33 33 55 55 55 0 0.0 NAGT 
Journal of Hydrology 2349 2383 2495 3147 3475 3621 3508 3772 4025 7.5 6.7 ELS 
Journal of Metamorphic Geology 395 435 475 495 530 560 610 695 765 13.9 10.1 SSP 
Journal of Micropalaeontology 100 100 100 108 117 123 129 135 145 4.7 7.4 GSL 
Journal of Molluscan Studies 160 165 170 190 205 220 250 325 340 30 4.6 OUP 
Journal o'f Paleontology 99 99 99 99 99 99 110 113 116 2.7 2.7 soc 
Journal of Petroleum Technology 45 45 45 45 45 45 45 45 45 0 0.0 SPE 
Journal of Petrology 273 295 350 380 525 595 700 760 800 8.6 5.3 OUP 
Journal of Quaternary Science 255 295 345 495 575 655 825 905 995 9.7 9.9 WIL 
Journal of Sedimentary Res 152 152 152 166 180 180 180 180 195 0 8.3 SEPM 
Journal of Seismology n/a n/a n/a n/a 253 247 265 279 298 5.3 6.8 KLU 
Journal of South Amer Earth Sci 266 255 254 414 467 508 597 701 749 17.4 6.8 ELS 
Journal of Structural Geology 618 640 708 835 936 1018 1036 1114 1189 7.4 6.7 ELS 
Journal of the Atmos Sciences 350 350 355 390 455 475 495 510 520 3 2.0 AMS 
Journal of the Geol Soc of London 441 524 524 571 617 641 673 720 770 7 6.9 GSL 
Journal of Vertebrate Paleontology 85 85 85 125 195 195 195 210 250 7.7 19.0 SVP 
Journal of Volcano I & Geotherm Res 965 1139 1178 1500 1635 1638 1698 1825 2086 7 14.3 ELS 
Leading Edge 70 70 70 70 70 70 70 70 70 0 0.0 SEG 
Limnology and Oceanography 160 160 175 175 175 175 175 350 350 100 0.0 ASLO 
Lithos 339 529 551 723 796 802 828 931 994 12.4 6.8 ELS 
Marine and Petroleum Geology 535 604 716 899 1032 1123 1260 1417 1513 12.5 6.8 ELS 
Marine Chemistry 855 867 919 1183 1348 1368 1456 1565 1670 7.5 6.7 ELS 
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Marine Geology 1352 1385 1481 2049 2316 2345 2412 2593 2768 7.5 6.7 ELS 
Marine Micropaleontology 434 444 473 585 889 879 851 915 977 7.5 6.8 ELS 
Marine Pollution Bulletin 447 430 462 589 656 783 821 882 942 7.4 6.8 ELS 
Mathematical Geology 425 455 462 525 555 595 645 720 780 11 .7 8.3 KLU 
Meteoritics and Planetary Science 150 210 220 230 265 330 360 550 550 52.8 0.0 Mete 
Mineralium Deposita 419 455 457 675 733 742 922 965 1031 4.7 6.8 SPV 
Mineralogical Journal 50 50 50 50 50 50 50 50 50 0 0.0 JPT 
Mineralogical Record 60 60 65 75 75 75 120 120 120 0 0.0 MISC 
Minerals Engineering 448 510 552 652 725 790 855 962 1027 12.5 6.8 ELS 
Mountain Geologist 34 34 34 34 34 34 40 40 40 0 0.0 RMAG 
Natural Hazards 282 288 329 413 428 431 512 495 523 -3.3 5.7 KLU 
Natural Resources Forum 242 254 276 334 371 411 437 471 503 7.8 6.8 ELS 
Nature 428 425 425 495 495 595 595 650 775 9.2 19.2 NAT 
Nautilus 40 40 45 45 45 45 45 45 56 0 24.4 soc 
New Zealand J of Geol & Geoph 190 190 190 200 200 210 210 225 225 7.1 0.0 soc 
Northeastern Geol & Env Sci 40 52 52 58 59 59 63 79 79 0 0.0 soc 
Norwegian Journal of Geology 133 125 135 155 160 170 180 190 190 5.3 0.0 TayFra 
Oceanologica Acta 294 279 338 341 344 358 363 370 386 1.9 4.3 ELS 
Oil and Gas Journal 120 127 135 145 145 145 154 154 154 0 0.0 OGJ 
Ore Geology Reviews 310 306 342 445 519 529 628 675 721 7.5 6.8 ELS 
Organic Geochemistry 618 700 1185 1646 1807 1965 2056 2210 2359 7.5 6.7 ELS 
Origins of Life & Evol of Biosphere 251 228 276 344 350 354 414 400 424 -3.4 6.0 KLU 
Palaeo, Palaeo, Palaeo 1587 1539 1809 2477 2528 2586 2553 2745 2929 7.5 6.7 ELS 
Palaios 115 120 128 147 165 165 . 165 165 165 0 0.0 soc 
Paleobiology 65 65 65 65 65 65 65 69 72 6.1 4.3 soc 
Paleoceanography 195 215 270 275 280 299 319 329 358 3.1 8.8 AGU 
Paleontological Research n/a n/a n/a 75 75 75 75 75 75 0 0.0 JPT 
Petroleum Geoscience n/a n/a 171 180 195 217 229 212 227 -7.4 7.1 GSL 
Physical Geography 209 229 243 264 279 289 289 294 309 1.7 5.1 MISC 
Physics and Chern of the Earth 589 550 589 692 830 1077 1636 1760 1878 7.6 6.7 ELS 
Physics and Chemistry of Minerals 832 814 883 1127 1173 1173 1342 1536 1641 14.5 6.8 SPV 
Physics of the Earth & Planet Inter 1274 1317 1370 1683 1826 1845 1785 1919 2048 7.5 6.7 ELS 
Planetary and Space Science 1416 1355 1431 1718 1926 2096 2173 2336 2493 7.5 6.7 ELS 
Planetary Report 25 25 25 25 25 25 25 25 25 0 0.0 Planet 
Powder Diffraction 95 95 95 95 95 105 105 105 105 0 0.0 AlP 
Precambrian Research 1038 1219 1244 1592 1741 1759 1703 1830 2032 7.5 11.0 ELS 
Proceedings of Geologists Assoc 129 134 140 149 161 169 184 197 217 7.1 10.2 GSL 
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Proceedings of Yorkshire Geo Soc 77 94 92 96 109 114 122 129 137 5.7 6.2 GSL 
Progress in Oceanography 632 705 753 891 900 1094 1286 1608 1962 25 22.0 ELS 
Progress in Physical Geography 148 170 185 207 229 256 271 312 340 15.1 9.0 Arnold 
Pure and Applied Geophysics 1163 1296 1536 2571 1844 1738 1986 2092 2236 5.3 6.9 Birk 
Quarterly J of Eng Geo & Hydrogeo 234 245 245 281 304 307 322 345 369 7.1 7.0 GSL 
Quaternary International 262 250 373 438 563 614 691 743 792 7.5 6.6 ELS 
Quaternary Science Reviews 599 575 619 724 798 1014 1151 1324 1413 15 6.7 ELS 
Radiocarbon 105 105 115 115 115 118 125 120 120 -4 0.0 MISC 
Remote Sensing of Environment 796 908 1159 1236 1398 1564 1660 1777 1896 7 6.7 ELS 
Review of Paleobotany & Palynol 898 908 973 1457 1574 1552 1503 1616 1724 7.5 6.7 ELS 
Reviews of Geophysics 220 220 250 250 250 265 280 280 280 0 0.0 AGU 
Rock Mech and Rock Eng 215 225 237 222 228 228 279 305 327 9.3 7.2 SPV 
Rocks & Minerals 58 62 66 n/a n/a n/a 74 74 84 0 13.5 MISC 
Science 205 215 228 250 260 295 325 340 370 4.4 8.8 soc 
Scottish Journal of Geology 102 114 119 126 136 142 150 159 170 6 6.9 GSL 
Sedimentary Geology 1004 1187 1348 1686 1944 2115 2046 2199 2347 7.5 6.7 ELS 
Sedimentology 474 434 479 546 588 729 802 835 809 4.2 -3.1 BSP 
Seismological Research Letters 20 20 85 85 85 85 90 90 90 0 0.0 SSA 
Shale Shaker 15 25 25 30 30 30 30 30 30 0 0.0 MISC 
Soil Science Society of Amer J 92 100 108 117 137 195 215 215 215 0 0.0 SSSA 
Surveys in Geophysics 296 296 352 433 447 426 498 483 511 -3 5.8 KLU 
Tectonics 308 330 380 385 392 409 429 444 483 3.5 8.8 AGU 
Tectonophysics 2444 2429 2505 3090 3267 3362 3349 3600 3842 7.5 6.7 ELS 
Terra Nova 338 314 358 409 433 502 537 558 563 3.9 0.9 BSP 
Water Research 1493 1615 1841 2268 2516 2516 3243 3486 3721 7.5 6.7 ELS 
Water Resources Research 530 660 675 675 680 720 720 845 919 17.4 8.8 AGU 

Average price change 7.40% 6.20% 
n/a = not available or not applicable Average price change (without Limnol. Oceanogr.) 6.80% 6.30% 
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DIGITAL DATABASE FORUM 
November 15, 2000 

Presiding: Adonna Fleming 
Digital Database Chairperson 

Michener Library 
University of Northern Colorado 

acflemi @unco.edu 

DIGITAL MAPPING AND LIBRARIES: A PANEL DISCUSSION ABOUT 
GEOGRAPHICAL INFORMATION SYSTEMS (GIS) AND LIBRARIES 

Introduction 
The Geoscience Information Society's Digital 
Forum provides a venue for geologists and 
information specialists to discuss issues 
concerning electronic resources and view the 
latest in electronic data. The 2000 Forum was a 
panel discussion of issues concerning 
geographical information systems (GIS). In 
addition, Environmental Systems Research 
Institute (ESRI) , Geologic Data Systems and the 
Earth Sciences and Map Library University of 
California at Berkeley, demonstrated their digital 
products and projects. 

The panelists included Ann Johnson, (ESRI), 
publishers of GIS mapping software; Robert 
Hoar, Geologic Data Systems, an exploration 
services company which publishes digital 
mapping and remote sensing data; Katherine A. 
Frohmberg, Head of the Earth Sciences and Map 
Library, University of California at Berkeley; 
Bob Bier, Cartographic Information Services 
Librarian, U.S.G.S. Library, Reston, VA; Sheila
McGinty-Davis, doctoral student in Geology, 
University of Tulsa. 

The following contains excerpts from the panel 
discussion as well as contact information for the 
products and projects demonstrated. 

Those of you, who are affiliated with libraries, 
please discuss to what level of GIS service your 
organization provides in terms of software, 
hardware and support staff What, if anything, 
would you like to see done differently in terms of 
GIS at your Library? 

Katie Frohmberg, Earth Sciences and Map 
Library, UC Berkley-
At Berkley as well as many other universities, 
GIS use is varied and decentralized. We do have 
a GIS center with a campus wide site license to 

the ESRI software. In addition the software is 
available in three labs as well as the Earth 
Sciences and Map Library. However, many 
departments, such as Geology, use their own 
resources. I would like to see a more cohesive 
and cooperative approach, campus wide, to GIS. 
The library has a GIS and map specialist who is 
able to provide expert service, but again·it is a 
small community that uses the library's 
workstations. We need a non-technical GIS class 
on campus to energize the GIS community and 
get the word out about our resources. 

Sheila McGinty-Davis, University of Tulsa
The University of Tulsa does not have a 
centralized GIS database, It has a site license for 
ESRI Arc View, and individual licenses for ESRI 
Arclnfo. We teach an expert level class in GIS 
which is utilized primarily by the geology, 
biology and anthropology faculty and upper 
division students. I would like to sees more 
popular, simpler GIS course offered. Our 
Government Documents librarian has taken the 
expert level course in order to help patrons find 
data; however, most of the data I use comes from 
USGS or other Web resources, not our library. 
Funding will be the determinant for the 
University and the library to become more 
involved in GIS. 

Robert Bier, USGS Library, Reston-
We have minimal GIS resources in the library, a 
terminal to print 11 "x1 7" black and white maps, 
some data sets, and I have taken a course in 
Arc View, although my understanding is 
minimal. Unlike the educational institutions, our 
library does not have a teaching role, and people 
with GIS expertise are available elsewhere in the 
building. Our library is open to the public, and I 
do feel bad that we can't provide the level of 
support to GIS that some patrons need. Time 
constraint is the biggest problem - GIS is not 
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like Mapquest- you can't just pop it up on a 
screen. 

Ann Johnson, ESRI-
Students are expected to be at least familiar with 
GIS in order to get a job today. Libraries could 
be the place where we can get the geographer, 
geologist, biologist and business major together 
to realize their mapping needs and have them 
contribute to providing maps that are helpful to 
all of us. As far as providing 'non-killer' , generic 
GIS classes, university libraries offer the perfect 
setting. As for training librarians, ESRI provides 
several different levels of classes and workshops, 
or we can put something specifically together to 
match your needs. 

Robert Hoar, Geological Data Systems-
It has been very hard to introduce GIS into the 
workplace for the mining, oil and gas industry. 
Demographically speaking, this is a very narrow 
group of people, most of whom are older than 45 
and not brought up on GIS -- they think of it as 
some kind of voodoo. However, things are 
changing, when the new hires come in, all they 
want is digital data, and this will increase the 
demand for GIS experts in the industry. 

What is the state of digital mapping at the 
present, both for current materials and for 
retrospective materials? Do you think that there 
will be any commercial interest in digitizing 
historical maps or will it be up to libraries to do 
this? 

Sheila McGinty-Davis, University of Tulsa -
Historic maps do play an important role in 
industry. For example, the Tall Grass 
Prairie Reserve, Oklahoma, was once heavily 
developed for oil production in the 20's. 
Scientists have been using historical air photos to 
find areas of contamination as they plan to 
restore the plants and wildlife. 

Robert Bier, USGS Library, Reston-
With a few exceptions, such as environmental 
issues, there isn ' t enough interest in historical 
maps to make digitizing them a profitable 
endeavor. I believe we will have to rely on 
government agencies such as the USGS, the 
Library of Congress, and university libraries to 
create digital copies of historical maps. 
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Katie Frohmberg, Earth Sciences and Map 
Library, UC Berkley-
I also don't think there will be a commercial 
interest in creating digitized historical maps. 
However, there are several government agencies 
that have a growing interest in historical data, 
such as urban renewal projects where a 
community is rehabilitating historical 
neighborhoods and buildings. They need to 
know what was there over time. Agencies 
involved are the National Research Council, state 
and city governments. Quite often these maps 
already exist in digital form, or the government 
agencies involved are willing to provide data at 
no cost, or at cost recovery. At this point I would 
like to see libraries become active in collecting 
this data. Unfortunately, not all government 
agencies will provide this information at no cost. 
I think any data that is created with government 
funds should be distributed freely, especially to 
educational institutions. 

What about providing hard copy of manipulated 
data -- how should librarians address the 
provision of hard copy of increasingly complex 
spatial data? What level of printing should be 
provided? What is the copyright issue here? 

Katie Frohmberg, Earth Sciences and Map 
Library, UC Berkley· 
The basic of the copyright law is that anything 
published before 1925 is out of copyright, 
period. The only way it can be re-copyrighted is 
if value is added. Therefore, if a book is 
published before 1925, the text of the book is not 
copyrighted, the publisher can write a new 
preface, they can edit it, or they can add 
commentary, and they can copyright these 
additions, but the basic text is still free of 
copyright. In addition, anything produced with 
tax dollars is not copyrighted. 

Robert Hoar, Geological Data Systems
Copyright is an interesting problem with our 
data, because we resell it. What we try to do is 
use government agency maps, or we use data 
provided by the company we are creating the 
map for. We reference all the data and maps we 
use, but the final map is our own compilation, it 
is our interpretation. 

Katie Frohmberg, Earth Sciences and Map 
Library, UC Berkley-
I think all these legal issues over digital 
information will be sorted out in time. One thing 
that is really important is to keep the metadata 



from anything that you use or loan in your 
library, and look at what it says about copyright. 
In general, my thinking that if it is for 
educational purposes, we can do things that a 
commercial endeavor can' t. So, if I'm doing it 
purely for instructional purposes, I'm not as 
paranoid as I would be, if I were going to go out 
to sell it. 

Robert Bier, USGS Library, Reston-
Schools have a good understanding of fair use, If 
the data is being used for educational purposes or 
the casual library user, I don't think copyright is 
that much of a problem. If you are a consulting 
geologist, then it is a different matter. 

What about archiving digital data? We are 
buying information in formats, such as CD
ROMs, that will be obsolete in a few short years, 
how are we going to access this information 
down the road? 

Robert Bier, USGS Library, Reston
Archiving digital data is very difficult, because it 
is so technologically controlled. Microfilm is 
great because all you need is a lens to read it, and 
we've had lenses around for 200 hundred years, 
and we'll probably have them around for another 
couple of hundred, at least. The more dependent 
on technology the information is, the shorter it's 
'shelf-life', then it has to be rrtigrated to the new 
technology. It is important to keep this in rrtind 
when producing data that has historical 
significance. 

The following is a brief description and contact 
information for the products and projects 
demonstrated at the Digital Forum. 

Katie Frohmberg discussed the History of the 
Bay Area, a map digitization project by the Earth 
Sciences and Map Library at UC Berkley to 
preserve 400 historic topographic maps. They are 
digitizing 400 15' and 7.5' USGS quadrangle 
maps published from 1895 to the present of the 
San Francisco Bay area. For more information, 

FLEMING 

contact Katie at 510-643-2684, 
katie@library.berkeley.edu or, John Creaser, 
jcreaser@library.berkeley.edu. 

Robert Hoar provided examples of maps 
published by his company, Geologic Data 
Systems. They create detailed digital geologic 
presentations using USGS topographiC maps as 
the base. The maps are compatible with most 
GIS software and provide detailed structural, 
stratigraphic, geomorphic, photogeologic and 
Landsat interpretations. For further information 
contact Robert at 303-837-1699, gds@gdata.com 
or search their Web site at 
"http://www.gdata.com/". 

Ann Johnson discussed how GIS and the ESRI 
products, Arc View and Arclnfo, are being used 
in libraries. For more information on ESRI and 
their school and library program, go to their Web 
page at "www.esri.com". 
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PROFESSONAL ISSUES FORUM 
November 15, 2000 

Presiding: Geoscience Information Society Member, Claren Kidd 
Geology Library 

University of Oklahoma 
100 E. Boyd R220 

Norman, OK 73019-0628 

Introduction -The Professional Issues Forum is the arena in which society members can gather to discuss 
issues of common concern. Discussions are generally free and wide ranging; topics considered might 
include staff training, facilities, branch mergers, etc. The discussion is facilitated by a member of the 
Society. At this year's meeting in Reno, NV, Claren Kidd, Chair of the International Initiatives Committee, 
mediated the discussion. 

Before the broader topics were broached, Claren introduced the Year 2000 GIS Fellow, Theodhora Zoto, 
who gave a report on the history of geology and geological collections in Albania. After the presentation 
of this paper, she answered numerous questions from the GIS membership. 

A brief description ofTheodhora's fellowship activities: 

October 16-November 4, 2000, Washington, DC area 
Two and a half days at the American Geological Institute, with Sharon Tahirkheli and the GeoRef 

staff. Various members of the GeoRef staff described the technology and techniques used in the 
compilation of the GeoRef bibliographic database including acquisition, vocabulary control, and search and 
retrieval systems. 

Two days at the Carnegie Institution of Washington, DTM-Geophysical Laboratory Library, with 
Shaun Hardy who introduced Theodhora to OCLC searching and cataloging; interlibrary loads; 
bibliographic databases for the earth and physical sciences (GeoRef, Current Contents, UnCover, SPIN, 
ADS, ArticleFirst); current awareness and document supply services; electronic journals; document 
scanning and web publishing. 

Four days at the USGS-Reston with Nancy Blair where she met with various members of the 
library staff who described the technology used for cataloging and reference information via the Web. She 
toured the archival cartographic library, the Antarctic archive and the printing facility. She was shown how 
GIS software is used to make corrections to USGS topographic maps and the sequence of producing and 
printing topographic maps. She also visited the Geographic Names office which is encouraging the 
development of geographic names boards similar to that of the U.S. in foreign countries. 

She also participated in tours of the Library of Congress; National Science Foundation; NOAA 
Central Library; and DC Public Library, Chevy Chase Branch. 

Penn State University, November 5-10 
At State College, she visited the mineral museum, several parts of the Library, meeting and 

learning the duties of the Earth and Mineral Science Library staff, hands-on preservation training, selecting 
materials to be sent to her library in Albania, searching the literature for papers on Albania, etc. 

Chicago, November 11 
While en route to Reno NV and the GSA meeting, she had a 24-hour visit with an elderly aunt and 

other relatives. 
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Reno Nevada (GSA meeting), November 12-15 
Attended the GSA meeting with participation in the GIS field trip, papers, luncheon, and 

meetings. 

(Written by Claren Kidcl) 
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SOME HISTORICAL ASPECTS ABOUT GEOLOGICAL STUDIES 
AND GEOLOGICAL PUBLICATIONS IN ALBANIA 

Teki Bioku 
Geological Survey of Albania 

Theodhora Zoto and Sokol Marku 
Institute of Geological Research 

I. THE HISTORY AND DEVELOPMENT OF 
GEOLOGICAL STUDIES, 
ORGANIZATIONS AND 
ARCHIVES/LIBRARIES IN ALBANIA 

Albania is a small country in 
southeastern Europe. For centuries local and 
foreign geologists have traveled throughout the 
Balkan Peninsula studying, exploring, 
developing, and using the rich Albanian mineral 
resources. Those mineral deposits of copper, 
bitumen, lead, chromium, iron and silver have 
been exploited for hundreds of years. Four 
hundred years before Christ, the well-known 
Hellenic historian Herodoti, mentioned the mines 
of Albania and the capability of Ilyrians (the 
predecessors of Albanians) to extract and process 
the minerals. 

Arc hi val data of the 14th and 16th 
centuries prove that around Vithkuqi, a village in 
the Kon;:a district, there were copper mines that 
were exploited by the Turkish invaders. During 
the 16th century, 34 copper, gold, and silver 
mines are known to have existed in Lezha and 
Mirdita [I]. 

The first geological data about Albania 
was provided by F. Pouqueville, a French 
counselor in Albania, who during 1806-1817, 
visited several regions of southern Albania, 
including Selenica's mine. A. Boue and A. 
Viquesnel gave important geographical and 
geological data. H. Coquand described Selenica's 
mine and the oil and gas outcrops around the 
mine. He wrote the study "Description geologique 
des gisements bituminifre et petrolifres de 
Selenica - dans I'Aibanie et de Chieri dans l'ile de 
Zante" . The geological studies of the 20th century 
began with those of Italian geologist A. Martelli, 
who worked in the seashore region of Ylora from 
1903 to 1912. The Hungarian scientist F. Nopcsa 
studied the geology and geography of northern 
Albania. He published many works and among 
them the most important was "Geography and 
Geology of Northern Albania" (Budapest, 1929). 
This study is accompanied by a geological map at 
the scale 1:200,000 [2] . In 1917 an Italian 
technical and geological commission studying oil 

went to the Vlora region and in 1918, produced 
the first oil-producing well. This attracted the 
attention of Western companies which hurried to 
Albania to obtain concessions. During the 1920's, 
the Albanian Government invited G. Ineichen 
(German) (1920-1925) and E. Nowack (Austrian) 
(1922- I 924) to search for oil-bearing fields. E. 
Nowack , based on the materials of F. Nopsca 
and J. Bourcart, compiled the fust geological map 
of Albania (1:200,000) in 1929. In December 
1945, after the Second World War and 
immediately after the liberation of Albania, oil 
refineries, mining, and mineral resources were 
nationalized. Prospecting for the mineral 
resources in Albania intensified during the 1950's. 
The Albanian Geological Survey was founded on 
August 31, 1952. In November 1952, geological 
education began at the Politechnical Institute of 
Albania. The achievements in prospecting and 
studying of mineral ores and geological structures 
continued. Geological prospecting after the 1950's 
was carried out mainly by Russians, Poles, 
Czechoslovaks, Germans, Hungarians, and 
Bulgarians. Within the next 20 to 30 years, 
several additional deposits of copper, chromite, 
iron-nickel, magnesite, oil and gas, salt, kaolin, 
sand, phosphorite, bauxite, and clay were 
discovered. During 1981-1990 Albania was the 
world's third largest producer of chromite ore, 
after South Africa and Russia.[3]. 

The Institute of Geological and Mining 
Research, now The Institute of Geological 
Research, was founded in 1962 . One of the 
responsibilities of the Institute is to determine the 
research directions of the Albanian geological 
sciences. The first studies and projects undertaken 
by the Institute were about Albanian deposits of 
chromite, copper, quartz sulphide, iron, iron
nickel, nickel-silicate, gold, titano-magnetite, 
granite, and barite. Using more modem geological 
and mining knowledge and techniques, study on 
those topics continue today. Their most important 
studies have been those about the geology of 
Albania. 

Geological mapping is one of the major 
activities of the Institute. "The Geological Map of 
Albania" (I :200,000) was published in 1967 and 
the second edition of geological map, in the same 
scale, was in 1983. The Tectonic Map of Albania 
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(1:500,000) was published in 1969 and 
(I :200,000) in 1985. The Metallogenic Map 
(1 :200,000) was published in 1989. Monographs, 
studies on the ophiolitic magmatism of Albania, 
petrology of ophiolites, chromium and copper 
ores prospecting to the 2000's etc. are some of the 
most notable contributions in the long list of 
scientific inventory of publications. During the 
last decade, the publication of maps continued: 
the Metallogenic Maps of Albania (1:200,000) in 
2000, Tectonic Maps of Albania (1:200,000) 
in 1999, geological maps of three ofiolitic massifs 
(Shebenic -Pogradec in 1994, Bulqiza in 1993, 
and Tropoja-Has in 1996). Currently, the 
Geological Map of Albania is being digitized [3] . 

The Institute of Geological Research 
carries out joint scientific research with scientific 
geological institutions of France, Germany, Italy, 
Hungary, Greece, and others. 

In 1965 the Institute of Oil and Gas was 
founded . Since 1989, after the founding of the 
Geologists' Association of Albania (November, 
1989), began the organization of the international 
geological scientific activities (symposiums, 
workshops, etc) in Albania [4]. The Albanian 
Union of Geologists for the Geological Sciences 
Heritage (A.U.G.G.S.H.) was founded on 
December 16th, 1997. It is a non-governmental 
organization of geological sciences (geology, 
hydrogeology, mineralogy, paleontology, 
geophysicis, topography, etc) 

II. THE DEVELOPMENT OF 
COLLECTIONS OF GEOLOGICAL 
LITERATURE AND THEIR PARENT 
AGENCIES. 

The Archive of Geology, officially 
known as the Central Geological Archive of 
Albania, was founded in 1957. In it can be found 
more then 8000 thematic studies, reports, and 
projects on different geological fields dating from 
1920 to present. F. Nopsca was the author of the 
first geological material registered in the Archive. 

Deposited in the Archive of the Institute 
of Geological Research are more then 663 
geological studies, reports, and surveys with their 
respective maps of varying scales. Most of these 
studies and their accompanying maps have until 
recently, been unpublished. The majority of these 
studies have been of the utmost importance 
during the history of formation and consolidation 
of Albanian geology. They are original 
contributions of theoretical and practical value 
that helped with the development of our country's 
economy. Available qualitative data about the 
stratigraphy and the biostratigraphy of Paleozoic, 
Mesozoic and Cenozoic deposits, and the 
mineralogy and ore processing of chromite, 
copper, iron-nickel, nickel-silicate, phosphorite, 
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and placer deposits provide a sustainable source 
of data for future geological research activity. 
Petrologic data on Albanian ophiolites and other 
studies of special geoscience fields are also 
available in the Archive of the Institute of 
Geological Research. Many geological reports 
containing geological maps at the scales of 
1:10.000, 1:25.000 and 1:50.000 are also 
deposited in the Archive. 

The Library of the Institute of 
Geological Research was founded in 1962. Its 
collection size has increased by adding more 
books and journals of technical and scientific 
character. In 1962 the collection included 2,402 
books. Today, it holds more than 30,000 volumes 
of books, journals and maps in different 
languages (Italian, Russian, English, French, 
German, etc.), making it the richest geological 
library in our country. The Library of the Institute 
serves all specialists of all the fields of the 
Geological Survey of Albania (regional geology, 
solid mineral ores, coal, oil and gas, 
hydrogeology, chemistry, ecology, seismology 
etc.). 

In 1965, the first journal in the field of 
geology "Pennbledhje Studimesh" began 
publication. In 1982, its title changed to "Buletini 
i Shkencave Gjeologjike" ("Bulletin of Geological 
Sciences"). This journal publishes, in the 
Albanian language with English summaries, 
papers on geology, paleontology, stratigraphy, 
sedimentology, petrography, mineralogy, 
geophysics, geochemistry, metallogeny, tectonics, 
and environmental topics. The periodical is 
exchanged for publications of many institutes and 
universities from all over the world. The Library 
has been enriched periodically with journals from 
Italy, Slovak Republic, USA, Czech Republic, 
Austria, France, Gennany, Russia, Bulgaria, 
Macedonia, Greece, and others [5]. Other 
currently published Albanian geological books 
and magazines include, "Nafta Shqiptare" 
(Albanian Oil), "Revista Gjeodezike" (Geodesic 
Journal), "Studime Gjeografike" (Geographical 
Studies) etc. 

In 1998, we began the project 
"Automation of Library of Institute of Geological 
Research". Actually we are storing on computer a 
large bibliographic database, which will serve all 
the specialists of the Albanian Geological Survey. 
Also the computerization of the Archive of the 
Institute of Geological Research has begun. 

For many years The Geological Survey 
of Albania has collected much data of scientific 
and practical interest and currently the specialists 
of the Institute of Geological Research are 
working to organize these data into a geographical 
infonnation system, GIS. We are creating an 
alphanumeric database of Albanian mineral 
resources and a the data of geological field 



cartography based on 1:25,000 topographic 
sheets. Also a graphical database is being realized 
by the digitalization of the maps at the scale of 
1:50,000. 

All geological works and studies 
accomplished in Albania by Albanian and foreign 
expeditions, whether published in Albania or 
abroad, are now in the Library and Archive of the 
Institute of Geological Researches, in the Central 
Geological Archive, and in other Albanian and 
foreign libraries and archives. They are of great 
cultural and geological richness and serve all the 
geologists in Albania and in foreign countries. 
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Field Trip- Joint field trip with the Western Association of Map Librarians 
The Truckee River Corridor and the Donner Experience 

Saturday, November 11 

The annual meeting began with a field trip along the Truckee River to the Donner Pass. 
The field trip was led by Prof. Joseph Lintz, Emeritus, University of Nevada, Reno, 
Geological Sciences Department and Andrea Batie, Ranger, Donner State Park. 
Participants were given a brief field guide for the trip that included the geology of 
Donner Park. Time to wander in the historic town of Truckee completed the trip. Linda 
Newman, University of Nevada, Reno, organized the trip and the arrangements. 
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