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PREFACE 

The Geoscience Information Society (GSIS) was established in 1965 as an independent, nonprofit professional 
society. Members include librarians, information specialists, publishers and scientists concerned with all aspects of 
geoscience information. Members are based in the United States, Canada, Austria, Australia, France, Sweden, 
Taiwan and the United Kingdom. 

GSIS is a member society of the American Geological Institute (AGI) and is an associated society of the Geological 
Society of America (GSA). The GSIS Annual Meeting is held in conjunction with that of GSA, and the papers, 
posters, and forums presented there are part of the GSA meeting. 

Oral presentations of the papers in the present proceedings volume were given at the 2006 GSA Annual Meeting in 
Philadelphia, Pennsylvania, October 23, 2006. The papers are arranged in the order in which they were presented. 
As editor I made minor grammatical and spelling changes and appreciate the care with which authors prepared their 
manuscripts. The authors are solely responsible for the opinions and ideas expressed herein. Additional material in 
the proceedings volume includes posters presented at the conference and reports from other GSIS program sessions 
presented in Philadelphia. 

The proceedings volume is divided into three parts: 

1. Oral papers presented at the GSA Topical Session: "Geoscience Information: Keys to Discovery" on 
October 23. 

2. Posters presented at the GSA Geoscience Information/Communication poster session on October 22. 

3. Reports ofGSIS program sessions. 

Thanks go to all the presenters, session chairs, and committee and GSIS members whose contributions provided rich 
opportunities for our professional development and continue to extend those opportunities via their submissions to 
this volume. Thanks also go to the Geological Society of America for permission to reprint abstracts for the oral 
presentations and the posters. 

Finally, my sincere thanks to Jennifer Doty for her superb office and editorial assistance in preparing these 
proceedings. In particular Jen's skill in copy editing and layout work have been of the highest caliber, providing a 
professional look and feel to the contents which might not otherwise have been achieved. 

Patricia B. Yocum 
GSIS President 2006-2007 
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PART 1: GSA Topical Session T59 

Geoscience Information: Keys to Discovery 

Discovery in science depends heavily on information made publicly available. This session 
provides opportunity for the geoscience community to discuss scientific information

how it is created, distributed, organized, accessed and used. 

Convener 
Patricia B. Yocum 
October 23, 2006 
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NEW JOURNALS- NEW SOURCES OF 
RESEARCH DISCOVERIES IN GEOSCIENCE? 

Michael Mark Noga 
Science Library 

Massachusetts Institute of Technology 
77 Massachusetts A vc 

Cambridge, MA 02139-4307 
mnoga@mit.cdu 

Abstract- Journals proliferate. Publishers may want to expand their market into new research areas. Perhaps they 
want to focus their journals towards specific markets by making more specialized titles. Editors may be interested in 
establishing a new journal to publish papers that are underrepresented in the literature. Perhaps there is a 
disagreement between editorial board members of a current journal and their publisher. There may be other reasons 
for starting a new journal. 

This study examines whether new journals indeed capture research areas that are underrepresented in established 
journals. Early articles from five geoscience journals that started from 1978 through 1988 were identified and the 
later journal publication pattern of the authors was examined to see whether the authors added the new journals to 
their publication suite. Citations to the early papers were identified in the Web of Science. The pattern of citing 
journals was examined to see whether later articles in the new journals were using the early literature, which might 
indicate a continuing subject presence in the new journal. The breadth of citing journals was examined to see 
whether the new journals have become part of the overall literature. 

The citations to the early articles in the new journals and the publication sources of later papers by the early authors 
both indicate that the new journals are attracting authors, continuing to publish subjects consistent with their aims 
and scope, and are fitting into wider groups of journals. The exception is the International Journal of Coal Geology, 
which appears to be the main journal for a compact community. 

INTRODUCTION 

For over twenty years, librarians have been coping with 
the high price of science journals. Library serial 
budgets do not grow quickly. Several libraries have to 
cancel older journals to find the funds to acquire new 
titles. The issue has evolved into the larger question of 
scholarly communication. Several solutions have been 
proposed and implemented: creating alternative 
journals from lower-cost publishers; creating open
access journals; educating scientists about the cost of 
scientific literature and their rights; and presenting 
articles in online archives and repositories. 

A particular concern of many science librarians has 
been the proliferation of the journal literature. A 
perusal of library listservs and blogs will reveal a lot of 
discussion about new journals, the price of new 
journals, competition between journals produced by 
commercial publishers and new journals produced by 
lower-cost competitors, and the role of preprint server 
and other means of peer review beyond editorial 
review of journals. 

NEW GEOSCIENCE JOURNALS 

The geoscience journal literature has grown over the 
last 30 years. A list of many of the new titles is 
included in the Appendix. During this time period, 
some established journals added more pages (e.g., the 
Journal of Geophysical Research), added parts 
(Journal of Geophysical Research and Deep-Sea 
Research), or increased the frequency of publication. 

New journals do not start explicitly because there are 
too many papers to publish in a field. Instead the 
editors usually make a statement of aims and scope that 
relate to a subject need. Here are some examples which 
highlight the goals. 

Overview of New Developments 

"Every month, in addition to primary research, the 
most significant work published elsewhere will be 
reported in the journal. Nature Geoscience will thereby 
give any researcher in the field an overview of the most 
important developments in the Earth Sciences." 

3 
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(Nature Publishing Group, 2007) 

"The most important aspect of this magazine 
[Elements] will be that every 48-page issue will be 
thematic, i.e. built around major topics of broad and 
current interest. Each issue will provide the general 
reader with an overview of the field and an 
introduction to the prominent contributions to the 
discipline." (Elements, 2004) 

"The International Journal of Coal Geology is 
committed to treating the basic and applied aspects of 
the geology and petrology of coal in a scholarly 
manner. The journal aims to stimulate the development 
of the science of coal geology in all parts of the world 
and to facilitate the dissemination of information on 
coals from all continents to all those who can benefit 
from such information." (International Journal of Coal 
Geology, 2007) 

Publish Research in a New Field 

"Geomicrobiology Journal is a unified vehicle for 
research and review articles in this rapidly growing 
field. Articles deal with microbial transformations of 
materials comprising the earth's crust, including oceans, 
seas, lakes, bottom sediments, soils, mineral deposits, 
and rocks, and the geological impact these 
transformations have to present or have had over 
geologic time." (Geomicrobiology Journal, 2007) 

"Biogeochemistry is a highly interdisciplinary and 
diverse field. Scientific papers in this field appear in 
over forty journals, and yet biogeochemistry is not the 
primary focus of any existing journals. We introduce 
Biogeochemistry in the belief that there is a need for a 
common outlet for the publication of scientific papers 
on biogeochemistry and in the hope that the journal 
will serve as an integrative force in this field." 
(Howarth, 1984) 

Publish Interdisciplinary Research 

"Ore Geology Reviews aims to familiarize all earth
scientists with recent advances in a number of 
interconnected disciplines related to the study of and 
search for ore deposits." (Wolf, 1986) 

"Organic Geochemistry has been established m 
response to a need for a specialized medium for the 
publication of research in this highly interdisciplinary 
field. At present papers concerned with interrelated 
fields such as organic chemistry, inorganic 
chemistry ... biogeochemistry ... are published in many 
scattered journals." (Breger, 1977) 
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"Global Biogeochemical Cycles includes papers in the 
broad areas of global change involving the geosphcre 
and biosphere. Marine, hydrologic, atmospheric, 
extraterrestrial, geologic, biologic, and human causes 
of and responses to environmental change on 
timescalcs of tens, thousands, and millions of years are 
the purview of the journal." (Global Biogeochemical 
Cycles, 2007) 

"Basin Research is an international journal which 
publishes original research papers on sedimentary 
basins. The range of earth science disciplines is very 
wide and consequently we do not seek papers focused 
purely on sedimentology, structural geology or 
geophysics that have a natural home in specialist 
journals. Rather, we solicit contributions that seek to 
address the problems of sedimentary basins as 
geodynamic entities, such as heat transport, fluid flow 
and the migration of hydrocarbons and mineralizing 
fluids in sedimentary basins, mechanisms of 
lithosphere thinning and their metamorphic, magmatic, 
and sedimentary responses, interpretative seismic 
stratigraphy, quantitative modeling of stratigraphy, 
evolution of basinfill and burial histories and the 
mechanics of basin inversion. The essential feature of a 
contribution is that it should be of interest to earth 
scientists of more than one discipline. (Basin Research, 
1988) 

Editors may want to publish a new journal to present 
an overview of new developments in wide fields, focus 
on growing subjects, or promote interdisciplinary 
developments. Publishers may be looking at the journal 
market for a subject and think that they could take 
good papers and subscribers from the current crop of 
journals. Perhaps they think that the format, online 
features, and promotion of the current journals in a 
subject area are wanting, and that they could fill the 
need. Study of corporate communications or society 
newsletters might tell if this is the case for specific 
journals. 

METHODOLOGY 

Data Set 

Geoscience literature has a long half-life compared to 
other fields (see Journal Citation Reports). It is 
assumed that at least ten years are needed to gauge the 
effect of journal articles in the early volumes of new 
geoscience journals. For the present study, titles that 
began 10 to 30 years ago were identified (Appendix). 
Five of the journals were chosen for close examination 
(Table 1). 



Table 1. Journal Data Set. 

Journal Pub Years Articles Authors 

Geochimica et 
1987 284 580 

Cosmochimica Acta 

Geomicrobiology 
1978-1983 50 88 

Journal 

Biogeochemistry 1984-1988 106 189 

Global 
Biogeochemical 1987-1991 91 235 
Cycles 

International Journal 
1980-1985 79 150 

of Coal Geology 

Basin Research 1988-1993 81 162 

Geomicrobiology Journal, Biogeochemistry, and 
Global Biogeochemical Cycles cover similar subjects, 
though with different emphases. These journals 
compete to some extent with the well-established 
journal, Geochimica et Cosmochimica Acta. 

Noga 

The International Journal of Coal Geology is a 
specialized research journal from a field that has some 
trade journals. Basin Research is another example of an 
interdisciplinary journal. It is a more recent title, from a 
period of less growth in new journals. 

All research articles were selected from the issues 
published during the first five years of each of the new 
journals in this study. The articles from the first six 
years of the International Journal of Coal Geology 
were included, because the first volume was split 
between two years, 1980 and 1981. Basin Research did 
not publish issues during 1990. Prefaces, editorial 
pieces, comments and replies, and letters were 
excluded. The articles were identified from the indexes, 
the Web of Science, and GeoRef 

Articles from the 1987 issues of Geochimica et 
Cosmochimica Acta (GCA) were selected to provide a 
well-established journal for comparison with the new 
journals. Figure 1 shows the relative lSI Impact Factors 
of GCA and the new journals during the study period. 
Impact Factors for 1994 were unavailable. 

lSI Impact Factors 

I -11-- GCA >< Geom J ·· ·<>····· Bi:lgeo Global __._ IJC Basil I 
6 

5+-------------------------------------------------------------------------------

4+-------------------------------------------------------------------------~--
~--<1 

~--,/' .. ~"' 
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 

Years 

Figure 1. lSI Impact Factors of journals in the data set. 
GCA = Geochimica et Cosmochimica Acta. Geom J = Geomicrobiology Journal. 

Biogeo= Biogeochemistry. Global= Global Biogeochemical Cycles. 
IJC =International Journal of Coal Geology. Basin= Basin Research. 
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Authors 

The journal publications of the authors of early articles 
in the new journals were identified from searches of the 
Web of Science and GeoRef The starting date for the 
searches was the year of publication of the early 
articles, and 1987 was used for authors of articles in 
Geochimica et Cosmochimica Acta. The journals for 
each author's articles were sorted by frequency. The 
journals were ranked in descending order (Table 2). 
For each author, the data set included the total number 
of journals, the total number of artie les, the number of 
articles published in the new journal, the relative rank 

of the new journal versus the author's other journals, 
the total number of journals, and the percentage of 
articles that the author published in the new journal. 
Summaries of the data are reported in some of the 
following tables. 

Some early authors were not included in the data set 
because their names were too common. It was difficult 
to separate their publications from journals of other 
authors with the same names. The data set was large 
enough that the exclusion of these authors should not 
have much effect on the results. 

Table 2. J.P. Chan ton's top journal publications, 1988-2006. Total articles= I 03. 

Journal 

Global Biogeochemical Cycles 

Limnology and Oceanography 

Journal of Geophysical Research- Atmos 

Biogeochemistry 

Environmental Science and Technology 

Geochimica et Cosmochimica Acta 

Subjects 

A new journal fulfills its purpose when it attracts 
authors who write on the subjects mentioned in the 
aims and the scope of the journal. The early articles in 
this study's new journals were searched in GeoRef, and 
key subject terms from the records were searched in the 
database from that year forward. It was expected that 
some articles with these key subject terms would be 
found in later issues of the same new journals. 
Unfortunately, it was difficult to identify the right 
number of key terms to do consistent subject searches. 
Either the terms were too specific and yielded few 
articles in the search result, or the terms were too broad 
and the results would include later articles from the 
new journals but many, many additional articles from 
other journals. 

6 

Articles Rank % of Chanton's Articles 

12 I 12% 

12 1 12% 

10 3 10% 

8 4 8% 

5 5 4% 

4 6 4% 

Another technique was tried. There should be some 
subject relationship between articles that cite earlier 
articles. After all, that is the basic premise behind the 
Science Citation Index. Articles that cited each article 
published in the first five years of each new journal 
were identified. The source journals of the citing 
articles were ranked. An example is shown in Table 3. 
Unfortunately, some citations to early articles in 
Global Biogeochemical Cycles and Basin Research 
were not identified, because the Web of Science did not 
index either journal for their first six years. Both 
journals have half-lives of between five and seven 
years; so the sample is probably missing citations to 
early articles by authors of later articles in these 
journals. 
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Table 3. Articles that cite "Biogeochemical silica mass balances in Lake Michigan ... " 
by C.L. Schelske, Global Biogeochemical Cycles, v.l, p. 197 ( 1985) 

CITING JOURNAL 
Global Biogeochemical Cycles 
Limnology and Oceanography 
Journal of Geophysical Research- Atmos 
Biogeochemistry 
Environmental Science and Technology 
Geochimica et Cosmochimica Acta 

DO EARLY AUTHORS CONTINUE TO 
PUBLISH IN NEW JOURNALS? 

Overview 

A new journal must attract authors in order to be 
successful. Some of the early authors should continue 
publishing in a new journal if the journal indeed fills a 
gap in the literature. Table 4 summarizes the 
publication pattern of early authors after they published 
in the new journals. The new journals are compared 
with an established journal, Geochimica et 
Cosmochimica Acta (GCA). 

The first column shows that 39-50% of the early 
authors in the first four new journals publish at least 
one other article in the same journals. A larger 
percentage of GCA authors (68%) publish again in 
GCA, but that is expected. GCA is the journal of two 
major geochemical societies. It has the highest lSI 
Impact Factor of any geochemistry journal (3.751 in 
2006, Journal Citation Reports). It has been published 
since 1950, and it typically publishes a large number of 
articles (284 in 1987, Table I). 

The second column measures the importance of each 
new journal to the early authors. Each author's journal 
publications were ranked by frequency, starting from 
the year of the author's first article in a new journal. 
The journals for GCA authors started with 1987. The 
highest ranked journal has the most articles by the 
author (Table 5). The relative rankings of the new 
journals (e.g. 2/9) were tabulated for each author and 
the average rankings are listed in the second column of 
Table 4. There are usually fewer ranks than journals, 
because several journals have the same number of 
articles by an author and are consequently tied. 
Geomicrobiology Journal, Biogeochemistry, Global 
Biogeochemical Cycles, and the International Journal 
ol Coal Geology rank about halfway in later 
publications of their early authors. GCA authors have a 
comparable result (3/7). 

Frequency Rank % of citing articles 
12 1 24% 
12 1 17% 
10 3 10% 
8 4 7% 
5 5 7% 
4 6 3% 

The last column in Table 4 looks at the importance of 
the new journals to the early authors in another way. 
Authors that add a new journal to their publication 
suite should publish some percentage of their articles 
there. Early authors in Geomicrobiology Journal, 
Biogeochemistry, and Global Biogeochemical Cycles 
publish 13-15% of their articles in these journals, 
compared with 26% for GCA authors. In contrast, the 
early authors from the International Journal of Coal 
Geology (IGC) publish 50% of their articles in IGC. 
Basin Research also has a high percentage of returning 
authors (26%). 

The early authors of Basin Research (BR) did not tend 
to publish again in the journal (Table 4, 1st column), 
but the repeat authors published relatively a lot (26%, 
table 4, 3rd column). BR has the lowest number of total 
articles per author, which means that an author would 
not have to publish many articles in BR to get a higher 
percentage in the third column of Table 4. 

Nine out of ten of the early authors who published the 
most articles in BR have served as editors or members 
of the editorial advisory board (Table 6). Four of the 
authors published more than 25% of their articles in 
this journal. However, some of the editors published 
only one article in the journal and many articles 
elsewhere. 

Active Authors of the New Journals 

Authors who have added Biogeochemistry, Global 
Biogeochemical Cycles, and Geomicrobiology Journal 
to their publishing options will be noted in the next 
section. These journals compete partially with 
Geochimica et Cosmochimica Acta. 

Basin Research (BR) does not publish many articles. 
Three authors who published early articles in the 
journal and continued publishing in BR are currently 
on the Editorial Board. Douglas W. Burbank has 
published nine articles. It is his most popular journal, 
and he is a current frequent top author of the journal. 

7 
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Table 4. Later publication by early authors in new journals, in comparison with Geochimica et Cosmochimica Acta. 

%of authors Rank of this Average 'Yo of early author's articles 
Journal who republished journal in author's published in this journal (average number 

in this journal later publications of articles published by early authors) 
Geochimica et 

66% 3/7 26% (35 articles) 
Cosmochimica Acta 

Geomicrobiology 
39% 4/7 13% (39 articles) 

Journal 
Biogeochemistry 48% 4/9 15% (38 articles) 

Global Biogeochemical 
50% 4/7 13% (35 articles) 

Cycles 
International Journal of 

48% 2/4 50% (19 articles) 
Coal Geology 

Basin Research 12% 3/4 26% (16 articles) 

Table 5. Example of journal ranking for an early author of an article in a new journal. 
Lang published an early article and three more articles in Biogeochemistry. It is his highest ranked journal. 

Most of his journals are tied for third rank. Biogeochemistry ranks 1/3 among Lang's journals. 

GE Lang's journals (1986-2006) Articles Rank 
Biogeochemistry 4 1 
Soil Biology & Biochemistry 2 2 
Geomicrobiology Journal 1 3 
Global Biogeochemical Cycles I 3 
Journal of Ecology 1 3 
Journal of Geophysical Research-Atmospheres 1 3 
Journal of Tropical Ecology I 3 
Water Air and Soil Pollution I 3 

Table 6. Early Basin Research (BR) authors who publish many articles in the journal. 

Author Total Total %BR Total Rank of Editorial 
BR articles articles journals BR!total ranks role? 

articles of journals 
Allen 10 34 29 17 l/5 Yes 
Burbank 9 58 15 20 !Ill Yes 
Leeder 8 31 25 12 1/7 Yes 
Watts 7 51 14 19 4110 Yes 
Sinclair 7 23 30 13 115 Yes 
DeCelles 7 50 14 12 3/8 Yes 
Underhill 7 37 19 9 2/8 Yes 
Paola 6 50 12 17 3113 No 
Postma 5 20 25 8 118 Yes 
Lindsay 4 28 14 11 3 Yes 

TOTAL 257 2659 
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His latest article was published in 2005. Michael R. 
Leeder has published eight articles in BR. His latest 
article appeared in 2003. George Postma has published 
five articles in BR, including two during 2001. Authors 
who have had some editorial relationship with a journal 
often publish many of their articles there. However, 
sometimes a member of an editorial board would rather 
publish in other journals. The scientist is asked to be on 
the board because of his or her strong reputation. 

The International Journal of Coal Geology serves a 
specialized community. A current Editor-in-Chief, J.C. 
Hower, is not only the most prolific current author, but 
he has consistently published articles in this journal 
since the second issue. Another prolific author, R. 
Marc Bustin, published an early article in the journal 
and just kept going. He has over forty articles in the 
journal. Bustin is a good example of an author who 
made this journal his primary publishing vehicle. He is 
a professor of petroleum and coal geology at the 
University of British Columbia and has extensive 
experience in the petroleum sector and work with fossil 
fuels. 

HOW DO THE NEW JOURNALS FARE IN THE 
COMPETITION FOR AUTHORS? 

Geochimica et Cosmochimica Acta, Biogeochemistry, 
Global Biogeochemical Cycles, and Geomicrobiology 
Journal all compete for papers to some extent. Any 
author who had papers from at least two of these 
journals in the data set was identified (Table 7). 
Usually the second journal is GCA. The table lists the 
new journal where the author published, the number of 
articles that the author published in this new journal, 
the author's total number of articles at the time of the 
original article in the new journal, the rank of the new 
journal relative to all the journals where the author 
published during the study period, and the journal 
preferences of the author. Each author's publication 
history might show whether the appearance of new 
journals affects their choice of publication. 

Authors who Favor GCA or Other Established 
Journals 

Some authors tried at least one of the new journals, but 
stayed with GCA for most of their publications. 
Perhaps they were invited to submit a paper to help the 
journal begin. 

Daniel E. Canfield is a prolific and highly-cited author. 
He published one article in an early issue of 

Noga 

Biogeochemistry and none in the other two new 
journals. GCA, with about 20% of his articles, is his 
favorite place to publish. Alfonso Mucci also published 
one article in Biogeochemistry, but 25% of his articles 
are in GCA. 

Philip N. Froelich publishes few articles, but many are 
cited often. He published only one early article in 
Global Biogeochemical Cycles (GBC), but even his 
favorite journals, such as GCA and Earth and 
Planetary Sciences Letters (EPSL), have only four 
articles since 1986. 

GCA and EPSL are favorites of Henry Elderfield also. 
He published only one article in the new journals in the 
data set, an early article in GBC. Recently, he has 
published a lot in a newer AGU journal, Geochemistry, 
Geophysics, Geosystems. 

Authors who showed some interest in the new 
journals 

Other authors tried publishing in one of the new 
journals, but preferred another title. Karen B. Bartlett 
and David S. Bartlett both published early articles in 
GBC and Biogeochemistry, but continued to favor the 
Journal ofGeophysical Research -Atmospheres (JGR
Atrnospheres ). 

J.P. Greenberg publishes more than half of his articles 
in JGR-Atmospheres. J.W.H. Dacey favors JGR
Oceans. Each author published an early article in GBC, 
but published no further ones. 

Aaron L. Mills publishes 20% of his articles in Applied 
and Environmental Microbiology, but he has published 
two articles in Biogeochemistry. He published only one 
article in GCA. 

Andrew L. Herczeg published two articles in 
Biogeochemistry. He prefers to publish in the Journal 
of Hydrology and Chemical Geology. The GCA article 
in the data set is the only one he has published in that 
journal since 1986. 

Jan Sorensen also published 21% of his articles in 
FEMS Microbiology Ecology and 19% in Applied and 
Environmental Microbiology. The rest of his articles 
are spread among more than thirty journals, including 
GCA. He published one early article in 
Biogeochemistry and two articles in Geomicrobiology 
Journal. These new journals did not become 
Sorensen's favorites, but neither did most of the other 
journals in which he published. 
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Table 7. Early authors of articles in Biogeochemistry (Biogeo), Global Biogeochemical Cycles (GBC), and 
Geomicrobio!ogy Journal (Geom J) who published an article in one of the other new journals or the competitor 

journal, Geochimica et Cosmochimica Acta (GCA), during the study period. 

EPSL = Earth and Planetary Science Letters. G-cubed =Geochemistry, Geophysics, Geosystems. JGR =Journal of 
Geophysical Research. Appl & Envtl Microbiol =Applied and Environmental Biology. J Hydro!= Journal of 

Hydrology. Chern Geol =Chemical Geology. FEMS Microbiol Ecol = FEMS Microbiology Ecology. Envtl Sci & 
Techno!= Environmental Science & Technology. Deep-Sea Res= Deep-Sea Research. An Chim = Analytica 

Chimica Acta. Aquat Geochem =Aquatic Geochemistry. 

Author Journal Articles in Total Journal Preferred journal 
journal articles rank 

Canfield, DE Biogeo I 104 17/17 GCA 
Bartlett, OS Biogeo I 9 3/3 JGR- Atmospheres 
Bartlett, KB Biogeo 2 I8 3/4 JGR- Atmospheres 
Chanton, JP Biogeo 9 I06 4118 GBC 
Dehairs, F Biogeo 4 87 6/16 Biogeochemistry 
Emerson, S Biogeo 1 52 14/20 GCA 
Harriss, RC Biogeo 2 64 3/7 JGR- Atmospheres 
Herczeg, AL Biogeo 2 46 6/9 J Hydro!, Chern Geol 
Lang, GE Biogeo 4 12 113 Biogeochemistry 
Martens, CS Biogeo 2 55 I2/22 GCA 
Melillo, JM Biogeo 4 II3 9120 GBC 
Mills, AL Biogeo 2 57 9/16 Appl & Envtl Microbiol 
Sebacher, 01 Biogeo 2 12 2/2 JGR- Atmospheres 
Sorensen, J Biogeo 1 9I I9119 FEMS Microbiol Ecol 
Vitousek, PM Biogeo 17 I36 2/20 Ecology 
Wakeham, SG Biogeo 1 102 15115 GCA 
Bartlett, OS GBC 2 7 2/3 JGR- Atmospheres 
Bartlett, KB GBC 3 17 2/3 JGR- Atmospheres 
Betzer, PR GBC 1 10 3/3 Deep-Sea Res 
Chanton, JP GBC 12 I03 1118 GBC 
Dacey, JWH GBC I 32 I Oil 0 JGR- Oceans 
Dehairs, F GBC 3 83 8/I9 Biogeochemistry 
Elderficld, H GBC I 24 I3113 EPSL, G-cubed, GCA 
Emerson, S GBC 4 37 9/14 GCA 
Feely, RA GBC 5 96 14/20 AGU journals 
Froelich, PN GBC I 25 8/8 GCA, EPSL 
Greenberg, JP GBC 1 32 6/6 JGR- Atmospheres 
Harriss, RC GBC 5 65 217 JGR- Atmospheres 
Hemond, HF GBC 2 84 7116 Envtl Sci & Techno! 
Lang, GE GBC I 8 2/2 Biogeochemistry 
Mackenzie, FT GBC 5 49 2/I 0 Aquat Geochem 
Martens, CS GBC 2 52 11119 GCA, GBC -> 2ndlate1y 
Melillo, JM GBC 11 96 11I9 GBC 
Murray, JW GBC 3 52 6/9 GCA, Deep-Sea Res 
Oremland, RS GBC 2 71 5/12 Appl & Envtl Microbiol 
Sebacher, 01 GBC 4 I4 2/3 JGR- Atmospheres 
Turner, DR GBC I 28 7/7 Deep-Sea Res, An Chim 
Vitousek, PM GBC 3 165 11123 Ecology 
Whiticar, MJ GBC 3 35 7/22 Organic Geochemistry 
Yavitt, JB GBC 2 73 5116 Geomicrobiology Jour 
Jorgensen, BB GeomJ 6 173 8/21 GCA 
Oremland GeomJ 3 98 5112 Appl & Envtl Microbiol 
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Harold F. Hemond publishes one-quarter of his articles 
in Environmental Science & Technology (ES&T), and 
the rest are spread out over 36 journals. He published 
two early articles in GBC, but then nothing further. 

D.R. Turner published an early article in GBC. GCA 
had two more of his articles, but he clearly favors 
publishing in Deep-Sea Research and Analytica 
Chimica Acta. 

P.R. Betzer published an article in an early issue of 
GBC, and some articles in GCA, but he published 
considerably more articles earlier in Deep Sea 
Research. The early GBC article, though, has had some 
impact because it is his fifth highest-cited article and 
probably it would have had a higher impact if the first 
couple years ofGBC were indexed by Science Citation 
Index. 

Authors that Added the New Journals to their 
Publication Suite 

Biogeochemistry 

Frank Dehairs has published in over forty journals. 
When GBC and Biogeochemistry started, he published 
a few articles in each. He continues to publish in GCA, 
but not as much as in Biogeochemistry. Geochimica et 
Cosmochimica Acta has become one of his three 
favored journals, along with Estuarine, Coastal, and 
Shelf Science and Hydrobiologia. In fact, Dehairs 
published two articles in Biogeochemistry in the last 
year. 

Gerald E. Lang published in early issues of both 
Biogeochemistry and GBC. Biogeochemistry became 
the most popular journal of the latter part of his 
publishing career, which seems to have stopped in the 
1990s. 

Peter M. Vitousek continues to publish a substantial 
number of papers in Ecology, but Biogeochemistry has 
become a strong second choice of the forty journals in 
which he has published since 1987. His 17 papers in 
Biogeochemistry make him one of the journal's five 
most prolific authors. He has published three articles in 
GBC, and two were substantial in length. Vitousek is a 
clear example of an author who has found value in the 
new journals, while retaining a strong interest in other 
titles. 

Global Biogeochemical Cycles 

Stuart G. Wakeham publishes about 20% of his articles 
in GCA and another 20% in Organic Geochemistry. 
The rest of his articles are scattered throughout more 

Noga 

than twenty journals. Biogeochemistry did not affect 
his publishing choices much, because he only had one 
early article in it. However, he did publish two review 
articles in GBC in the 1990s. Perhaps GBC is a useful 
place to publish review articles. 

James W. Murray publishes a third of his articles in 
GCA and Deep-Sea Research. He did publish two 
articles in GBC after an article in an early issue. This 
frequency compares well with ten other journals where 
he has published one article since 1986. 

Daniel I. Sebacher published most of his articles in 
JGR-Atmospheres late in his career and earlier in 
Tel/us. He published little in other journals, but four 
articles in GBC and two in Biogeochemistry. Both of 
the Biogeochemistry articles were among his highest 
cited articles. 

Christopher S. Martens continues to favor GCA, but 
GBC has become his second favorite journal. One of 
his GBC articles has received the second highest 
number of citations of any of his works. He also 
published two articles in Biogeochemistry. This is an 
example of an author who has found new journals to be 
good publication outlets. 

Michael J. Whiticar published three articles in GBC, 
one more than his two GCA articles after 1986. 
Organic Geochemistry is his preferred journal, but he 
does try other journals, including another new journal 
in the data set, the International Journal of Coal 
Geology. 

Steven Emerson's favorite journal is clearly GCA. 
However, he published an early article in 
Biogeochemistry and one in GBC. He has added GBC 
to his publishing options, having published three more 
articles there. 

Richard A. Feely published in GCA up until 2000, but 
his favorite journals are AGU journals and Deep-Sea 
Research. Feely published early articles in GBC, and 
its importance to him has increased to the extent that 
GBC includes 9% of his articles since 1990. 

Fred T. Mackenzie publishes in over twenty journals. 
He published one article in Biogeochemistry, but GBC 
has become one of his five favorite titles. He published 
early articles in GBC and one of his latest papers there 
also. 

Robert C. Harriss publishes over half of his articles in 
the JGR - Atmospheres. He published two articles in 
Biogeochemistry, but later he published five articles in 
GBC. It has become his second favorite journal. 
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Jeffrey P. Chanton is a prolific author, and GCA has 
been one his favorite journals. However, he was an 
early author of both Biogeochemistry and GBC. Out of 
41 joumals, GBC is tied with Limnology and 
Oceanography as his favorite joumal. His fourth 
favorite joumal is Biogeochemist1y. Chanton is a good 
example of an author who found two of the new 
journals to be useful places in which to publish. 

GBC has become J.M. Melillo's most important 
journal. He did publish an early article in 
Biogeochemistry, followed by three additional articles. 
Considering he has published in 45 journals since the 
mid-1980s, Melillo has clearly found a niche in the 
new journals. 

Here are some examples of other early authors who 
have adopted GBC as their primary journals. Ronald 
Sass, an ecologist and biogeochcmist from Rice 
University, published 56% of his articles in GBC. 
Nigel T. Roulet, a geographer and biogcochemist from 
McGill University, published 18% of his articles in 
GBC. Emst Maier- Reimer from the Max-Panck-lnstitut 
fi.ir Meteorologic published almost one-third of his 
papers in GBC since 1990. Fortuna! Joos, from the 
Physics Institute of the University of Bem, published 
28% ofhis articles in GBC since 1990. 

Geomicrobiology Journal 

Ronald S. Oremland favors Applied and Environmental 
Microbiology and ES&T, but he has published in over 
twenty other journals. He published two articles in 
GBC when he was the convener of a special issue. His 
experience with Geomicrobiology Journal is more 
interesting. He published an early article there, and 
then over twenty years later he published two articles 
in succeeding years. This is more support than many 
other early Geomicrobiology Journal authors have 
given the journal. 

8.8. Jorgensen publishes in a wide range of journals. 
Four established joumals, including GCA, dominate 
his publications, but he has published in two of the new 
joumals. Jorgensen published three articles in 
Biogeochemistry. He published an early article in 
Geomicrobiology Journal, and five later articles, 
including one within the last year. 

Joseph B. Yavitt published one article in the early GBC 
and one a few years later. He also published an article 
at the beginning of Biogeochemistry and regularly 
thereafter. Currently it is his second favorite journal. 
Yavitt's most popular joumal tums out to be 
Geomicrobiology Journal, where he did not publish in 
its early years. 
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Summary 

Global Biogeochemical Cycles, Biogeochemistry, and 
Geomicrohiology Journal have been adopted by 
several authors, as shown by samples from the data set. 
Usually the authors write one or a few articles for the 
new joumals, but some have published in the new 
joumals more often. In a few cases, one of the new 
journals has even become the author's favorite or 
second favorite journal. New journals need authors 
who will occasionally publish in them as well as 
authors who switch much of their publishing to the new 
outlets. The latter authors often end up on the editorial 
boards. 

DO LATER ISSUES OF NEW JOURNALS 
PUBLISH ARTICLES ON TOPICS RELATED TO 
SUBJECTS OF THE EARLY ARTICLES? 

New joumals should continue to publish articles on the 
topics set forth in their original aims and scope, if 
indeed the joumals serve a purpose. Articles that cite 
older articles should have some subject relationship. 
The pattern of citation to the early articles in new 
journals was used as a proxy to identify articles that 
cover similar subjects. A new journal that is fulfilling 
its mission should have a certain amount of self
citation, i.e. some of its articles cite earlier papers in 
the same journal. These articles represent the 
continuity of subject coverage in the journal. 

Articles in the new joumals should also cite articles in 
other joumals, if the new journals have achieved a 
position in the group of journals in their field. A 
journal that has a high degree of self-citation may not 
be reaching the larger audience that was the target of 
the original aims and scope of the journal. 

All the citations to the early articles of the new joumals 
and the 1987 articles of GCA were identified. The 
citing journals were ranked in frequency in descending 
order as shown in Table 3. Table 8 summarizes the data. 

Citing Articles in Geochimica et Cosmochimica Acta 

Twenty percent of the citations to 1987 GCA articles 
came from newer GCA articles. Only 8% of the 1987 
articles were not cited by other GCA articles. GCA was 
the highest-ranked citing joumal. The number of ranks 
is lower than the average number of citing joumals 
because many citing journals were tied for the lowest 
rank (one citation). 

GCA is a well-established joumal which publishes 
many papers each year. The new joumals are not as 
large and would not be expected to have such a high 



degree of journal self-citation. The three new 
competitors to GCA had a self-citation rate of 8-11%, 
compared with the 20'% for GCA. However, all three 
journals ranked high as citing journals of their early 
articles. 

Citing Early Articles in the New Journals 

Geomicrobiology Journal publishes few papers each 
year; so it is not surprising to see that 38% of the early 
articles were not cited by newer articles m 
Geomicrobiology Journal. One fourth of the citations 
to the early articles referred to just one article, which 
has almost 100 citing journals (Jorgensen, 1978). This 
methods paper was cited by Biogeochemistry a bit 
more ( 15 times) than by Geom icrobiology Journal ( 11 
times). Four other journals cited Jorgensen's article 
more often. Usually the early articles from 
Geomicrobiology Journal were cited little and by few 
journals. It was easy for Geomicrobiology Journal to 
be ranked high if only a few articles from it cited the 
early articles in the journal. 

Biogeochemistry had twice as many early articles as 
Geomicrobiology Journal. It is ranked high (2/9) out of 
the citing journals. Biogeochemistry articles cite 
several early articles more than other journals, but there 
is also a wide spread of journals that cite the articles 
(23 articles). Early G BC articles had a similar citation 
pattern. Some of the citations to the early articles are 
by the original authors, as expected. 

The International Journal of Coal Geology (IJCG) did 
not have a large number of early articles (79), but few 
were not cited by later articles in this journal (13%). 
On average only eight journals cited each article, and 
40% of the citations came from newer articles in IJCG. 
Only three early articles that were cited often were not 
cited primarily by IJCG. 

Two of the IJCG early articles were cited more than 
100 times, but had a large range of citing journals. 
Over 30 IJCG articles cited Phillips's paper (Phillips 
and Peppers, 1984), but 39 other journals cited it as 
well. Over 30 IJCG articles cited Teichmuller's paper 
(Teichmuller and Durand, 1983), but 38 other journals 
cited it also. Both authors might have been invited to 
publish in this journal. Each won the Gilbert H Cady 
A ward of the Coal Geology Division of the Geological 
Society of America in the 1990s (Coal Geology 
Division, 2007). 

Noga 

Basin Research had about the same number of cited 
articles as IJCG, but the citation pattern was different. 
The Web of Science did not index this journal and GBC 
for their first six or seven years. Some of the early 
articles of IJCG and GBC that were cited by these 
journals were missed by the Web of Science's Citation 
Index. 

The early articles of Basin Research (BR) were cited 
by a low percentage of other BR articles (8%), and 
43% were not cited by BR at all. This result is partially 
an artifact of the data, because the Web of Science did 
not index BR until 1995. Some of the early articles 
were probably cited by BR articles published before 
1995, and they would not be included in the Web of 
Science citation counts. The average rank of BR among 
citing journals is lower than the ranks for the other new 
journals (3/7), possibly for the same reason. 
Nevertheless, there docs seem to be a good mix of 
journals that cited the early BR articles. The Journal of 
the Geological Society of London, Tectonophysics, the 
Journal of Structural Geology, and Geomorphology are 
some of the high-ranked citing journals. Even though 
BR does not publish many articles, it does seem to 
have become part of a wider group of geology journals 
that contain articles on sedimentary basins. 

Citations as a Subject Proxy 

Early articles in the new journals were cited by later 
articles in the same journals, though not as strongly as 
in Geochimica et Cosmochimica Acta. Basin Research 
articles appeared to have been cited less by later 
articles, but that was probably a result of the lack of 
early indexing by the Web of Science. There appears to 
be some subject relationship between the early articles 
of the new journals and their later articles as reflected 
by the citation pattern. This result provides some 
support that the new journals are covering the subjects 
in their aims and scope. 

Authors who published in the International Journal of 
Coal Geology often cited their own papers, as reflected 
by the high citing journal rank and the 40% rate of 
citation to early articles in this journal from recent 
IJCG articles. Early articles from the other new 
journals were cited by a larger array of journals. 
Perhaps they fit into wider groups of subject journals 
than the IJCG. Perhaps the focus of IJCG fits a 
compact community of researchers. The low lSI 
Impact Factor (Figure 1) provides some evidence of a 
journal that is less tied to other titles. 
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Table 8. New journals as self-citing journals: a proxy for continuing subject coverage. 

% of all cited articles 
not cited by this 
journal (total number 
of cited articles) 

Geochimica et 8% (282 articles) 
Cosmochimica Acta 
(GCA) 
Geomicrobiology 38% (49 articles) 
Journal 
Biogeochemistry 22% (106 articles) 
Global Biogeochemical 29% (91 articles) 
Cycles (GBC) 
International Journal of 13% (79 articles) 
Coal Geology (JJCG) 
Basin Research (BR) 43% (81 articles) 

Ideally some searching of key subject terms would 
provide a better indication of whether a new journal 
continues to provide a publishing outlet for subjects in 
its aims and scope. Perhaps a data mining technique 
that looked at all the new journal's articles would 
provide a better answer. 

CONCLUSIONS 

The results of this study show some evidence that the 
new journals fulfilled their original objectives. The 
results do suggest that some authors have found a home 
in the new journals. The International Journal of Coal 
Geology especially has found a niche. The three partial 
competitors to Geochimica et Cosmochimica Acta 
( Geomicrobiology Journal, Global Biogeochemical 
Cycles, and Biogeochemistry) contain some subject 
continuity as reflected by the citations to their early 
articles. These journals have also attracted interest 
from authors who publish in related journals through 
citation to the new journals. The subject continuity of 
these new journals might be explored through data 
mining of their key subject terms. Journals that 
continue to fulfill the aims and scope that set them 
apart initially from other journals are journals that 
serve a need. 

One often hears complaints about new journals at 
library conferences and on library listservs. The 
question of price of new titles is an issue. Perhaps 
open-access new journals are a better solution, though 
stable funding models have to be created to support 
complicated titles that have substantial editing or a lot 
of supplementary materials. Another proposed solution 
advocates preprint servers with a facility for readers' 
comments. This solution works for the discovery 
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Average % of citation Average rank of 
to this journal (average journal as a citing 
number of total journal (average 
citations/article) number of citing 

journals) 
20% (52 citations) 1/9 (21 journals) 

8% (30 citations) 3/7 (16 journals) 

11% (43 citations) 2/9 (23 iournals) 
9% (65 citations) 2/12 (24 journals) 

40% (20 citations) 1/4 (8 journals) 

8% (27 citations) 3/7 (13 journals) 

function of scientific literature. Whether it is a solution 
for long-term maintenance of the literature is another 
matter, especially in a field such as geoscience, where 
the literature has a long half-life. 

As long as the journal exists as a medium of 
communication, there is no reason to expect new titles 
will stop appearing. The scientific literature keeps 
growing as the number of scientists and new 
approaches, insights, experimental and theoretical 
breakthroughs grow. Some journals, like other 
institutions, have been around a long time, and they 
will continue to exist as long as they serve a purpose. 
The expectation that the selection of journals and 
quality of each journal will remain stable misses the 
dynamism that is present in scholarship and research. 
The argument about the value of new journals should 
be focused on their role in filling unmet needs, rather 
than the number added each year. 
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Abstract- This paper will compare and contrast the publication patterns and the usc of reference sources between 
the faculty researchers at the University of Utah Department of Geology & Geophysics and the University of 
California, Irvine (UC Irvine) Department of Earth System Science. Citation analysis will bring to light differences 
and commonalities between two earth science departments with very different emphases and longevities. The 
University of Utah was founded in 1850 and presumably the geology department began sometime shortly thereafter. 
On the other hand, the University of California, Irvine's Earth System Science program began in 1989, with a less 
traditional emphasis in atmospheric chemistry and climate change. 

INTRODUCTION 

The purpose in this analysis is to determine what 
journal titles are used by two earth science faculties in 
their research and publication. This investigation was 
to see if there are any cross connections between where 
the researchers obtain their references and the journals 
in which they would later publish. Another major 
question was "is there a core collection" for the 
libraries' collection development activities for either of 
these departments that could later be applied in the case 
of severe journal cancellations. 

Background 

The research and publishing patterns for the University 
of California, Irvine Earth System Science program 
had been previously analyzed (Love 2003, 2004). With 
my move in the fall of 2004 to the University of Utah, 
and subsequent assignment as Selector for the 
Department of Geology & Geophysics, it seemed to be 
an optimal opportunity to compare the research 
patterns of the two programs as one way to familiarize 
myself with my new responsibilities. 

Initially I assumed that the Earth System Science 
program at UC Irvine was not the "traditional" 
geoscience program as is that of the Department of 
Geology & Geophysics at the Univ. of Utah, which 
would have as its research focus rocks and minerals, 
stratigraphy, paleontology and plate tectonics and the 
like. The program at UC Irvine is self-described as 

concentrating on biogeochemical cycles, atmospheric 
chemistry and physical climate. Based on my 
observations and consultations with the faculty at UC 
Irvine, I determined that their research concentrated on 
the atmosphere, terrestrial ecology, water and closed 
system interactions among the three planetary system 
components of air, land and water. 

At first, I thought that the Univ. of Utah Geology 
faculty would be more unified in their research efforts, 
and that there would be more cross disciplinary 
research in the department. Their departmental web 
page (http://www .earth.utah.edu/about/about_ es) 
states: "The geosciences cover the breadth of the 
Earth's physical makeup and history, investigate how 
and where sources of useful Earth materials originate, 
and attempt to understand Earth processes that affect 
our lives," which, seems to imply a more "rock-bound" 
focus on geology. Areas of research at the Univ. of 
Utah include geology, geophysics, geological 
engineering and environmental engineering, which 
seem not to have a lot in common with the Earth 
System Science program at UC Irvine. 

METHODOLOGY 

First, I identified the faculty in the Univ. of Utah's 
geology department, using their web page 
(http://www.earth.utah.edu/people/faculty). Then, I 
consulted the Web of Knowledge/Web of Science 
database for the dates 1997 through 2006 for each 
researcher. I determined the total number of published 
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articles and the cited source references for a sample of 
the published articles. A selection of the citations 
helped to identify the top five journal titles each 
professor used as resources. Next, I identified those 
journals in which the professors published. I also 
collected a secondary list of titles that I considered to 
be "anomaly" resources, that is, those journal titles that 
would not be commonly considered to be in the domain 
of geoscience research. I had previously collected this 
information for the Earth System Science faculty at UC 
Irvine (Love, 2003; 2004). 

COMPARISON OF FACULTY RESEARCH 
INTERESTS 

Univ. of Utah Department of Geology & Geophysics 
22 faculty members and their specialties: 

• 6 Environment, hydrology and climate change 
• 5 Seismology 
• 3 Geophysics 
• 2 Mineralogy 
• 2 Paleontology 
o 2 Volcanology 
• 1 Paleoarchaeology 
• 1 Sedimantary geology 

UC Irvine Earth System Science 
19 faculty members and their specialties: 

• 7 Atmospheric chemistry 
• 4 Terrestrial carbon cycles: forests 
• 3 Climate, weather and aerosols 
• 2 Marine ecology and carbon cycles 
• 1 Water-air interactions 
• 1 Water-land interactions 
• 1 Physical oceanography 

COMPARISON OF TOP 9 CITED [Source] 
JOURNALS 

Univ. of Utah Department of Geology & Geophysics 
(sample) 

• JGR-Atrnospheres 
• Nature 
• USGS Survey 
o GSA Bulletin 
o Geology 
• Geophysical Res Lett 
• Geophysics 
• AAPG Bulletin 
• Geochim Cosmochim Ac 

180 citations 
109 citations 
86 citations 
80 citations 
57 citations 
56 citations 
54 citations 
51 citations 
46 citations 

719 total citations 

UC Irvine Earth System Science 
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25% 
15% 
12% 
11% 
8% 
8% 

7.5% 
7% 

6.5% 

• JGR-Atmospheres 2,580 citations 51% 
• JGR 518 citations 10% 
• Geophysical Res Lett 452 citations 9% 
• Global Biogeochem Cy 360 citations 7% 
• Nature 353 citations 7% 
o Atmospheric Environ 296 citations 6% 
o Science 283 citations 6% 
• Journal of Climate 124 citations 2% 
• J. of the Atmosph Sci 109 citations 2% 

5,075 total citations 

Both departments rely heavily on the resources 
published in the Journal of Geophysical Research, 
specifically JGR-Atrnospheres. Other than that, the two 
departments diverge in their resources which reflect 
their respective historical foundations as departments 
on their respective campuses. 

COMPARISON OF TOP 5 JOURNAL TITLES in 
which they PUBLISHED ARTICLES 

Univ. of Utah Department of Geology & Geophysics 
Published a total of378 articles 1997-2006 

o Bull Seismol Soc Am 29 articles 
o JGR-Solid Earth 26 articles 
o Geophysics 20 articles 
o GSA Bulletin 17 articles 
• Geochim Cosmochim Ac 16 articles 

108 total articles 

UC Irvine Earth System Science 
Published a total of 310 articles 1999-2003 

• JGR-Atmospheres 95 articles 
• Geophysical Res Lett 43 articles 
• Global Biogeochem Cy 12 articles 
o Abstr Pap Am Chern Soc 11 articles 
• Radiocarbon 9 articles 

170 total articles 

26.9% 
24.1% 
18.5% 
15.7% 
14.8% 

56% 
25% 

7% 
7% 
5% 

ANOMALY JOURNAL REFERENCE SUBJECT 
AREAS DISCOVERED 

Univ. of Utah Department of Geology & Geophysics 
• Anthropology 
• Physiology 
• Dental research 
• Biopolymers 
o Nutrition 
• Botany 
• Forestry 
• Fisheries 
o Space science 

UC Irvine Earth System Science 
• Crop science 
• Psychology 



• Cancer research 
• Physical therapy and rehabilitation 
• Public administration and policy 
• Religious ethics 

COLLECTION DEVELOPMENT 
IMPLICATIONS 

There is a trend toward greater interdisciplinarity at 
both institutions. Interrelationships between research 
and policy development is one direction being explored 
at UC Irvine. At the Univ. of Utah, faculty researchers 
have begun to collaborate across geoscience disciplines 
as well as research areas across campus, outside the 
Department of Geology & Geophysics. Increasingly, 
faculty have joint appointments with one or more 
departments outside the geosciences. Univ. of Utah 
faculty is noteworthy for having two faculty members 
with interests and backgrounds in physical and paleo
anthropology. Core journal collections at both UC 
Irvine and the Univ. of Utah are not solely 
"geoscience" related, and bibliographers and collection 
development officers at institutions with similar 
bibliographic research patterns need to keep this m 
mind when considering serials cancellation projects. 

CONCLUSIONS 

Although researchers may use a wide variety of journal 
resources, more often than not, they will publish their 
research findings in certain journals, often those in 
which they have previously published their research, 
not necessarily those titles where they find their source 
information. Though there is a growing trend to 
interdisciplinary investigation, it is still noted that the 
types of materials cited, and the choices made for 
publication of the research article reflects how each 
department was founded. At UC Irvine, the major title 
for both reference and publication is JGR
Atmospheres, since the basis for the Earth System 
Science program was Atmospheric Chemistry. The 
Univ. of Utah uses JGR-Atmospheres as the top 
reference source, but most of their publications are 
published in the Bulletin of the Seismological Society 

Love 

of America which reflects their foundation in the more 
traditional geological sciences. 

The growing interdisciplinary nature of earth sciences 
and planetary science research is reflected at both the 
Univ. of Utah and UC Irvine. Researchers are working 
to form information networks not only with those who 
share their field of specialization, but also with 
scientists considered to be outside the normal area of 
geoscience investigation. For example, one faculty 
member at the Univ. of Utah Department of Geology 
and Geophysics has shifted her research from 
sedimentary geology to the planetary atmosphere on 
Mars. 

The concept of "core collection" may become (or has 
become) impossible for libraries to achieve with the 
trend toward interdisciplinary research. Library 
budgets can only accomplish so much. Budgetary 
challenges include the increasing costs of electronic 
science and engineering journals, the proliferation of 
subject-specific spin-off journal titles and demands 
from researchers who want immediate results to have 
the journal articles they want "right now," conveniently 
at their desktops. 
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DEEP INDEXING: CSA INNOVATIVE APPROACH 
TO THE SCHOLARLY LITERATURE 

Diane J. Hoffman 
CSA 

48 Governors Lane 
Princeton, NJ 08540 
dhoffman@csa.com 

Abstract ~ Tables and figures imbedded in journal articles can be made searchable electronically to promote the 
t1ow of information within the scholarly community. CSA's innovative approach to such indexing will change and 
advance the discovery process for the geosciences. This paper will discuss why this new approach was undertaken, 
some of the major challenges addressed, what researchers had to say about the new capabilities, and how their 
opinions affected the shape of this new product. 

This presentation concerned the market research 
undertaken by CSA when evaluating a new indexing 
technique for the scholarly literature called DEEP 
INDEXING. Researchers were asked to evaluate a new 
product where information often hidden in the 
illustrations was indexed for retrieval. They were asked 
if this innovative indexing technique provided them 
with quicker access to the information found in tables 
and figures and if such access would affect the way 
they did their research or taught their classes. 

This paper explored why CSA undertook this challenge, 
how researchers responded to the new capabilities and 
how this response shapes the new service, CSA 
Illustrata. 

Why Index Images'? 

• Figures and tables represent the distilled essence 
of research - the closest thing to the raw datasets 
researchers could find. 

• These objects arc not currently indexed directly in 
any of the large electronic collections. 

• They arc often hiddm in the overall context of the 
article. 
Researchers told us that if we could make these 
objects visible by indexing each table & figure, we 
would provide an extremely valuable research tool 
to focus literature searches. 

Extensive market research was undertaken to establish 
the need and credibility of this approach to the 
literature. Two focus groups, one in the UK and one in 
the US, int1uenced the initial design. Ten in-office 
interviews convinced us of the importance of the 
concept which we then took to more researchers. Dr. 
Carol Tenopir, University of Tennessee and Don King, 
King Research, were asked to test this concept with 

researchers. "Would the deep indexing capability make 
a difference to how you approach your research?" A 
prototype database of 325,000 objects was created and 
a protocol and diary for searching were written by Don 
King and Carol Tenopir. Ten institutions agreed to 
participate in the testing including three in Europe and 
seven in the US. ln all over 60 senior researchers were 
identified, invited by their librarians to participate in 
the beta test and performed over 380 searches in the 
new database. 

Researchers responded very enthusiastically to finding 
access to specific tables of data, photographs, 
illustrations, maps, x-rays and other features. They 
indicated that they could: 

• Find research material that would have been lost in 
general article indexing or searching all the full 
text. 

• Save time because they can target bibliographic 
searches to locate the information most relevant to 
their work. 

• Browse categories of objects (e.g. all graphs 
containing a particular variable; all tables listing a 
specific element). 
Make visual presentations for conference 
presentations or teaching purposes easy. 

Researchers commented that, 

"In many ways 'CSA's Deep Indexing' 
addresses frustrations in traditional searching, 
specifically that text searches often omit 
precisely what you are really looking for" and 
"CSA's Deep Indexing ability to search labels, 
legends etc. is a real positive - because most 
of the research topics discussed centered on 
maps, distribution diagrams, charts etc. that 
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would typically be thoroughly labeled - but 
that may be missed in text searches." 

Based on their feed-back, the architecture of the 
product was redesigned to include the following: 

Researchers also told us that: • Tables & Figures can be searched directly or m 
combination with other CSA databases. 
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• Quality of the tables was paramount and needed to 
improve from the test database. 

• Linking to the full text was crucial since they 
would not use an image unless they were sure of 
the context. 

• Some of the search choices were baffling. 
• They wanted to search CSA Jllustrata: Natural 

Sciences in combination with all their A&I 
databases and they wanted to be able to see a list 
of the papers in a traditional way as well as a list 
of the tables and figures only. 

• "Pinky" nails were added to the search display to 
indicate image content. 

• Extensive and informative mouse over displays 
were introduced into the display of the enhanced 
abstract which contained a thumbnail display of all 
the images contained in the record. 

Additionally a publisher attribution was appended to 
each record which contains the citation and the 
publisher information. This file was changed 
extensively based on both researcher and librarian 
feedback and was introduced to the public in January, 
2007. 

Screenshot of a sample record from CSA Illustrata. Image from white paper by Dr. Carol 
Tenopir, Dr. Robert J. Sanduskey and Margaret M. Casado. Retrieved February 20, 2008 

from http:/ /info.csa. com/ csaillustrata/whitepaper/CSAIIlustrata Wh itePaper. pdf 



WHERE ARE GEOLOGIC FIELD TRIP GUIDEBOOKS WHEN YOU NEED THEM? 

Lura E. Joseph 
Geology Library 

University of Illinois at Urbana-Champaign 
luraj@uiuc.edu 

Abstract - Both geologists and information professionals often have difficulty determining what field trip 
guidebooks exist for a particular area. Once a reference has been determined, it is often extremely difficult to find a 
copy of the guidebook. This important body of geologic knowledge is threatened. This paper provides some tips for 
finding and accessing guidebooks, and solicits the collective efforts of geologists and librarians which are essential 
in order to save this information and make it accessible. Ways that geologists and librarians can help are discussed. 
This information will be useful to anyone interested in field trips (leaders as well as participants), or the information 
contained in guidebooks. 

INTRODUCTION 

North American geologists were producing and using 
geology field trip guidebooks as long ago as 1900, and 
they have likely had problems identifying and locating 
copies since shortly thereafter; this is not a new 
problem. In 1978, Wallace published a paper 
describing the problems that geologists have in finding 
field trip guidebooks, and that librarians have in 
collecting them, along with recommended solutions to 
the problems (Wallace, 1978). Bichteler (1991) 
discussed the access, use, and problems of gray 
literature such as guidebooks. As Walcott stated in a 
more recent paper, "I sense that currently, geology 
librarians have lost their 'abiding interest' in 
guidebooks. I fear that we are no longer 'preaching to 
the choir' when we say that 'we must acquire these 
hard-to-find guidebooks and make them easily 
available to geologists"' (Walcott, 1990, p. 186). The 
problems still exist, and the combined and sustained 
efforts of both librarians and geologists will be 
necessary in order to reduce the problems. 

Guidebooks: Definition 

Geologic field trip guidebooks provide geologic 
information for a particular geographic area. They 
usually contain general information about the regional 
geologic setting, as well as specific information about 
each stop on the trip. Most include maps, photographs, 
and illustrations. A road log is strongly recommended 
so that the trip can be replicated. However, GPS 
coordinates, river miles, or other methods of replication 
are also acceptable. 

Most geologic field trip leaders provide a guidebook 
for trip participants. Other guidebooks, such as the 

"Roadside Geology of. .. " series, are available 
commercially for individuals wishing to go on a self
guided tour. Field trip guidebooks can range from a set 
of illustrations and pages copied from other 
publications (sometimes without permission), to more 
formal, bound publications. 

The Usefulness and Value of Geologic Field Trip 
Guidebooks 

Geologic field trip guidebooks often contain excellent 
background information for the geographic area. They 
are valuable both to professional geologists and 
students beginning studies in an unfamiliar area. Also, 
when putting together a field trip, consulting 
guidebooks from previous trips can reduce the amount 
of work for the trip leader. Haner ( 1990) examined 
citation patterns in geologic journals for the years 1967 
and 1985, specifically looking at citations for geologic 
field trip guidebooks. Haner found that guidebook 
citations occurred in over 21% of the articles in the 
seven core geology journals studied, and concluded 
that " ... guidebooks make a significant contribution to 
the geological literature and are used when current, 
regional information is needed" (p. 168). Derksen 
( 1991) discussed the value of field trip guidebooks as 
information sources. In a study by Zipp (2000), 
comparing preservation priorities of geologists versus 
geology librarians, guidebooks were the 41h highest 
percentage selected by geologists as a preservation 
priority for a national preservation plan; guidebooks 
were the 3rd highest percentage selected by geology 
librarians. Joseph (2004) discussed the use of geologic 
field trip guidebooks as valuable sources of 
information used by students to create talks and 
provide illustrations at their assigned stops. 
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Handouts accompanying a field trip do not necessarily 
need to be formal in order to be important enough to be 
preserved. Any handouts that are useful to trip 
participants will probably be useful in the future, and 
should be preserved, although it is helpful if there is 
some amount of organization to the material. Even if 
the material primarily duplicates former trips, it will be 
important historically to know what information was 
provided for that particular trip, as well as when and 
where it was held, and who the leaders were. 

Over time, many of the features studied during 
geologic field trips have been, or will be mined out of 
existence, covered with concrete, asphalt, or buildings, 
or made inaccessible by land owners. Field guides are 
valuable as records of ephemeral features such as 
moraines, dunes, beaches, and channel fill. 

A particular guidebook may be the only place that 
certain information or data are ever published. An 
example is figure 3.2 in a paper by Kieffer, et a!. 
( 1989) published in a guidebook for the 281h 

International Geological Congress. This figure shows a 
profile of the elevation drop along a I 0 mile reach of 
the Colorado River, and includes bottom and water 
surface profiles, rapids, pools, and channel reaches, 
along with sand deposits and camping beaches. The 
guidebook is the only place this information has ever 
been collectively published, and the author no longer 
has a copy of the data. Without a copy of the 
guidebook, the information would be lost for all time, 
or at least need to be reassembled. Some groups, such 
as the various Friends of the Pleistocene cells, meet 
annually to present current field work that may not get 
published in the detail discussed during the field trip, 
and the guidebook may serve as the only record of 
these discussions. There are many such examples. 

As a general rule, if the material is important enough to 
be handed out for the trip, it will probably be useful to 
others in the future and therefore needs to be preserved 
and made available. 

WAYS TO SEARCH FOR FIELD TRIP 
GUIDEBOOKS AND LOCATE COPIES 

There are a number of tools and methods available for 
seeking field trip guidebooks. In many cases, multiple 
tools and methods will be necessary to find a known 
guidebook, or to determine what guidebooks exist for 
an area. Currently, no single information source is 
close to being complete. With any of the databases 
described below, multiple search strategies may be 
required. For example, the searcher may need to use 
the terms geology, geologic, or geological; guidebook, 
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guide book, or guide; fieldtrip, field trip or excursion; 
and it may be necessary to search using different 
geographical terms, multiple series and guidebook 
titles, leaders, authors, etc. 

The GeoRef online database IS available by 
subscription from a number of vendors. Most 
universities with a geology program have a 
subscription to GeoRef. Guidebooks previously were 
not consistently being added to GeoRef. More recently, 
a concerted effort is being made to incorporate 
guidebooks into the database. 

Another very useful tool is the Geologic Guidebooks of 
North America Database (GGNAD), (AGI/GSIS, 
2002-). This resource incorporates The Union List of 
Geologic Field Trip Guidebooks of North America, 
sixth edition, compiled by the Geoscience Information 
Society (GSIS) and published in 1996 by the American 
Geological Institute, and is updated cooperatively by 
the two groups (GSIS, 1996). Since this resource began 
as a union list, older guidebooks not held by any of the 
union members may be missing from the database. In 
addition, there was formerly a requirement that all 
guidebooks in the union list contain a road log; that 
requirement has recently been lifted, however older 
guidebooks without a road log may be missing from 
the database. Also, since 1996, the resource has been 
only sporadically updated. Recently GSIS, in 
cooperation with GeoRef, has embarked upon a project 
to thoroughly update the database, adding older titles 
that are absent for one reason or another, as well as 
guidebooks created after 1996. This project is 
progressing very slowly due to lack of volunteers. The 
decision has been made to include non-North American 
guidebooks; however, few have been added to date. 

OCLC WorldCat is another useful online discovery 
tool. It is the combined union catalog of more than 
1500 OCLC member libraries worldwide, and is 
available by subscription at most universities. In 
addition to containing material not in GeoRef or the 
GGNAD, it is useful for finding which libraries hold 
the rna terial. 

Searching the above three resources offers the best 
chance for finding specific guidebooks, or identifying 
which guidebooks exist. GeoRef is useful for finding 
more recently published, as well as non-North 
American guidebooks. The GGNAD is useful for 
finding older North American guidebooks in well 
established series, as well as indicating libraries that 
might have the material. WorldCat is useful for filling 
in the blanks, and also finding which libraries might 
have the material. Multiple search strategies should be 
used when searching any of these resources. Problems 



that contribute to the need for multiple search strategies 
will be discussed below. 

Google Scholar, Google, and Scirus can also be used to 
identify guidebooks. On 19 February 2008, six 
different search strategies were repeated in Google 
Scholar, Google, and Scirus and yielded the results 
shown in Table 1. Many of the hits were from 
references in publications. Also, many of these 
guidebooks were from non-North American countries, 
therefore these three databases may be good tools for 
finding guidebooks not listed in the GONAD. Further 
research is needed to compare the results of searching 
Google Scholar, Google, and Scirus for geologic 
guidebooks with searches from GeoRef, as well as 
using additional search terms and strategies. 

In addition to the tools mentioned above, the web 
pages and publications pages of societies and surveys 
are good resources for finding guidebooks, especially if 
the guidebook is known to be part of a series. Two web 
pages which offer good starting points for searching 
publications of surveys and socteties are: 
http://www.library.uiuc.edu/gex/StateSurveyPubs.html, 
and http://www .library.uiuc.edu/gex/bookpubs.htrnl. In 
addition, there is the option of a regular search of the 
Internet using Google and other browsers to find the 
publication pages of societies and agencies. Again, 
multiple search strategies will likely be necessary. 
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Some guidebook series include a list of previous trips 
in each guidebook. These lists should be used with 
caution when attempting to find a copy because many 
have incomplete information. For example, rather than 
the complete, accurate title, only the date and 
geographic location may be listed. Also, the theme of a 
trip listed on a society web page, in a newsletter, or 
even in the table of contents of the meeting may differ 
from the title on the guidebook. All of these factors 
make finding a guidebook through the use of databases 
and online catalogs difficult. 

In some cases it may be fruitful to search the online 
catalogs of various university libraries. For various 
reasons, a title may not appear in WorldCat, but the 
guidebook could be held by a library. Also, in the past, 
the GONAD only listed holdings for union member 
libraries. Searching the library catalogs ofuniversities 
in the geographical area of interest is a logical step, 
however many university libraries collect guidebooks 
for trips far from their geographical area due to 
interests of faculty and because many hold field trips in 
distant locations. One place to find entry to many 
different online catalogs is the web site "Libweb" 
(http://lists.webjunction.org/libweb/). People can also 
be excellent resources for finding this material. Leaders 
of trips sometimes have extra copies of guidebooks, or 
know where a copy might be obtained. If the leaders of 
a trip are known, they can usually be tracked down by 
searching the Internet or by contacting other people 
who may know them. 

Table 1. Comparison of results from three databases using six different search strategies. 

Database Search 1 * Search 2* Search 3* Search 4* Search 5* Search 6* 
Google ~172,000 ~14,600 ~25,400 ~218,000 ~24,500 ~44,700 

(default= all 
words) 
Google ~258 ~105 0 0 0 ~698 

(Advanced; 
exact phrase) 

Google Scholar ~24,200 ~8,620 ~11,400 ~283,000 ~4,740 ~17,800 

(default) 
Google Scholar ~25 ~12 0 5 0 30 

(Advanced; 
exact phrase) 

Scirus 9,484 936 1,142 68,044 3,416 13,408 
(default) 

Scirus (exact 47 28 0 0 3 15 
phrase; all 
sources) 

*Search 1: geology field trip guidebook; Search 2: geology fieldtrip guidebook; 
Search 3: geology fieldtrip guide book; Search 4: geology field trip guide book; 

Search 5: geology excursion guidebook; Search 6: geology excursion guide 
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PROBLEMS 

In spite of all the resources for locating and obtaining 
geologic field trip guidebooks, it can still be a very 
difficult process due to a number of problems, some 
already mentioned. Many guidebooks are not being 
indexed in GeoRef and the GGNAD either because 
their existence is not known, or AGI and GSIS are not 
able to obtain or borrow a copy. Also, some 
guidebooks are not being added to library collections 
and are therefore not in online catalogs, including 
WorldCat. There is not much value in knowing that a 
guidebook was produced if it cannot be obtained. 

The USGS libraries are considered to be "the national 
library" for geologic information, however, the recent 
loss of USGS librarians, and potential future budget 
cuts are reminders that it is not wise to depend on this 
one source for the preservation of such a valuable 
source of geologic information. Additionally, not 
enough copies of guidebooks are getting into libraries. 
If only one library has a copy of a guidebook, and it is 
lost, or weeded due to ignorance, then it will no longer 
be available. A geology library may close, the 
collection may be merged, and the geology librarian 
may depart, leaving no one at the institution to realize 
the value of the field trip guidebooks in the collection. 
It is wise to remember the concept that having many 
copies helps keep stuff safe. 

Incomplete information in library catalogs, and varied 
cataloging methods limit the ability to find guidebooks. 
Guidebooks may be cataloged by series, by individual 
titles, or both within the same series. Also, a guidebook 
handed out at a field trip may later be revised, edited, 
and published formally by one of the sponsoring 
agencies or societies. The "official" publication may 
have a different title or number than the copies that 
were handed out at the trip. An example is the 
guidebook for the 67'h Annual Tri-State Field 
Conference, which was also the guidebook for the 35'h 
Annual Field Conference of the Great Lakes Section of 
SEPM. The cover of this guidebook designated it as 
Guidebook Series Number 25 of the Iowa Geological 
Survey (IGS). In the interval between the field trip and 
the official publication of the guidebook, another IGS 
guidebook was officially given the number 25; 
therefore this particular guidebook will have a different 
number when it is formally published. Both versions 
may end up in libraries. Therefore, indexing may 
eventually show two different numbers for the 
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guidebooks with the same title and year. This example 
also illustrates the inherent cataloging problems due to 
a guidebook being in two or more series. As previously 
mentioned, inefficient search methods also hinder 
finding guidebooks. 

Societies may split or change names, which can create 
confusion. For example, the Friends of the Pleistocene 
(FOP) Pacific Cell "split" circa 1994, and the Pacific 
Northwest Cell was added. This fact, understandably, 
was missed by GeoRef staff and by librarians. One of 
the Pacific Northwest Cell guidebooks was incorrectly 
added to GeoRef as a Pacific Cell guidebook, and none 
of the other Pacific Northwest Cell guidebooks were 
indexed any place. There may be other guidebook 
series that are unknown and not being collected and/or 
indexed. Societies sometimes change names, and for 
cataloging purposes one series ceases and a new one 
begins. The change is sometimes missed. For example, 
the Geological Society of Kentucky changed its name 
to Kentucky Society of Professional Geologists circa 
1997. It should be possible to find current guidebooks 
from this society by using the newer name, and for pre-
1997 guidebooks by using the older name, however if 
indexers and catalogers do not notice the name change, 
newer guidebooks might be included under the older 
series name or there may be no link between the two in 
the catalog. 

The work currently being done by the GSIS 
Guidebooks Committee to fill the gaps in the GGNAD 
illustrates some of the problems (Table 2). From 1950 
through 2006, the Friends of the Pleistocene (FOP) 
Midwest Cell produced 52 guidebooks. Of that total (as 
of March, 2007), 12 were not in the GGNAD (of those 
12, 11 were not on the Waiting List to be included 
eventually), 27 were not in GeoRef, 9 were not in 
either the GGNAD or GeoRef, and 2 were not known 
to be included in library holdings (were not in the 
Union List nor apparent in WorldCat). There were also 
discrepancies between the information in GeoRef and 
the GGNAD in some cases. From 1952 through 2003, 
the Friends of the Pleistocene Rocky Mountain Cell 
produced a total of 4 7 guidebooks. Of the total, 22 
were not in the GGNAD (17 of those were not on the 
Waiting List), 44 were not in GeoRef, 22 were not in 
either database, and 10 did not appear to be held by a 
library. Again, there were also discrepancies between 
the information in GeoRef and the GGNAD in some 
cases. Table 2 also illustrates problems for several 
other guidebook series. 
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Table 2. Examples of gaps in guidebook information in databases. 

Series Years Total Not in 
Number of GGNAD ... 
Guidebooks 

FOP 1950- 52 12 
Midwest 2006 
FOP Rocky 1952- 47 22 
Mountain 2003 
FOP 1966- 42 23 
Pacific 2006 
FOP 1994- 14 14 
Pacific 2006 
Northwest 
Tristate 1933- 67 9 

2006 

In these examples, the gaps in the GONAD and 
GeoRef were not equivalent. In other words, a 
guidebook might be present in the GONAD, but not in 
GeoRef, and vise versa, or it might be listed in both, or 
in neither. In general, more of the early guidebooks are 
missing from GeoRef, and more of the later (more 
current) guidebooks are missing from the GONAD. 
Clearly, both databases are necessary at this point in 
time, but guidebooks are still missing from the 
combined information. In addition, the holdings in the 
GONAD are not completely accurate. Some of the 
holdings did not map accurately in the transition from 
the print Union List to the online GONAD, in some 
cases the information was probably not accurate in the 
Union List, and in other cases items may have 
subsequently gone missing or have been withdrawn. It 
is obvious that, in addition to filling in the gaps in 
GeoRef and the GONAD, database clean-up is needed. 

SOLUTIONS 

What Field Trip Leaders & Participants Can Do 

When Creating the Guidebook: 
Make sure information on cover and title page is 
correct and consistent. A good resource to check 
is the Guidelines for Authors, Editors, and 
Publishers of Geologic Field Trip Guidebooks, 
produced by GSIS, and freely available online: 
http://www.geoinfo.org/GuidebookGuidelines.p 
df(GSIS, 2005). 
If the trips are recurring, use consecutive 
numbering in addition to the year. This helps 
librarians determine if one is missing from 
GeoRef and the GONAD or from collections. 

• Include an updated list in each new volume in a 
guidebook series. 

•.. And Not in Not in No 
Not on GeoRef Either Known 
Waiting Database Library 
List Holdings 
11 27 9 2 

17 44 22 10 

16 27 18 6 

II 14 14 9 

8 26 8 I 

• Provide a means of replicating the trip such as a 
road log or GPS coordinates. 

• Use durable paper and binding, and quality 
printing, as advised by Stout (1990). 

After the Field Trip: 
Provide a free copy to GeoRef so that the 
guidebook will be indexed. GeoRef will then 
find a permanent home for the guidebook in a 
regional library so that it will be preserved for 
future use and available for borrowing. 

• Corbett (1989) suggested depositing two 
complementary copies with the USGS. It would 
be even more advisable to also provide a free 
copy (or at least offer to sell one) to a state 
university library with a librarian who is a 
member of Geoscience Information Society (and 
therefore is aware of the issues discussed in this 
paper). In this way, the guidebook will be 
cataloged and will appear in OCLC WorldCat. If 
possible, provide copies to more than one 
university library because having lots of copies 
helps keep them safe. 

• Notify GeoRef and a geology librarian when 
you become aware of a new guidebook, 
especially if it is online. 

• Include a list of guidebooks on your society web 
page, along with all relevant information, and 
where a copy can be obtained. Make sure all of 
the information is complete and correct; 
otherwise it will not be helpful in trying to 
locate a copy. 
For guidebooks that are made available online or 
on CD-ROM, think about the preservation 
issues; provide a print copy for a library, or 
notify a GSIS Librarian so that a print copy can 
be added to a library collection. At this point in 
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time, CDs arc not considered to be an archival 
format, and online documents cannot be 
depended upon over time. 
If the guidebook is spiral bound, try to provide 
unbound copies or PDFs to the libraries so that 
they can have them hard-bound. (Spiral bound 
items deteriorate more rapidly, even though they 
are more convenient in the field). If that is not 
possible, leave enough margin so that the 
guidebook can be disassembled and hard-bound. 
Field trip participants, consider donating your 
personal copy to a library; Retirees, consider 
donating your guidebook collection to a library. 

What Librarians Can Do 

Continue to add field trip guidebooks to your 
library collections. Pursue them relentlessly! 
Enter guidebooks in the catalog by title, series, 
and alternate series so that they can be more 
easily found. 
Be very careful about weeding a guidebook 
from your collection even if it is not being used. 
It may be the last copy in existence. If one goes 
missing, do your utmost to replace it. 
Educate non-geology librarians and new 
geology librarians of the importance of 
guidebooks so that they don't get weeded. 
Perhaps put a note in the catalog record or on the 
item cautioning against weeding. 

• Send information to the GSIS Guidebooks 
Committee or AGI (GcoRcf) about guidebooks 
that you add to your collection. You can usc the 
online Waiting List (see the link from the 
GGNAD, or go to http://www.library.uiuc.edu/ 
gex/gis/GuidebkForm.html), or send the 
information to GSJS by e-mail or snail mail. The 
essential information includes series, title, year, 
volume, and your name, e-mail address and 
university so that the guidebook can be 
borrowed for indexing, along with any useful 
comments about the item. 
Make print copies of guidebooks that are online 
or on CD-ROM, add them to your collection, 
and send the information to GeoRcf and GSIS. 
Volunteer to help fill in the gaps in GcoRef and 
the GGNAD and help clean up the databases. 

Other Previously Proposed Solutions 

Sharp (1988) envisioned establishing a center for field 
trip guidebooks that would collect at least one copy of 
every field trip guidebook that could be located, and 
also gain permission to reproduce and sell copies. Such 
a center would probably need to be supported by a 
major society or group of societies. The idea of 
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digitizing guidebook series and making them more 
widely available via the Internet or on CD-ROM has 
been considered. However, some people are reluctant 
for this to be done due to concerns such as fossil sites 
being over-collected, individuals possibly trespassing 
on private land, and copyright issues. 

CONCLUSIONS 

The problems as well as proposed solutions related to 
geologic field trip guidebooks are certainly not new, 
and they have been reported in the literature a number 
of times, at least as far back as 1978 (Wallace). When 
queried at the Geological Society of America (GSA) 
2006 Annual Meeting, a large number of geology 
librarians indicated that they are continuing to add 
guidebooks to their collections, and they still consider 
them to be important literature. However, very few 
librarians are submitting guidebook information to the 
GGNAD and GeoRef for indexing purposes. Only a 
few geology librarians are active in the project to fill in 
the gaps that arc widening in GcoRcf and the GGNAD 
since the last edition of the Union List of Geologic 
Field Trip Guidebooks (GSIS, 1996). Efforts to collect, 
preserve, and index guidebooks have been a strong 
mission of GSIS since it was founded in 1965; the first 
union list was published in 1968. Members of GSIS 
need to be re-energized to submit information for 
inclusion in GeoRcf and the GGNAD, and to volunteer 
to help fill the widening information gaps and correct 
errors in the databases. 

Efforts to solicit the help of geologists, including field 
trip leaders, participants, agencies, and societies, have 
had varied success. The author attended the American 
Quaternary Society business meeting in Alaska in 2002 
to solicit help with guidebooks, and wrote a follow-up 
article for their newsletter (Joseph, 2002). Members of 
the GSIS Guidebooks Committee have been sending 
out Guidebook Standards (GSIS, 2005) to field trip 
leaders, and they have been contacting societies at 
exhibit booths at the GSA annual meeting. The 
geologists invariably are concerned and interested, but 
so far significant responses have not been apparent. 

In order to make headway in preserving and making 
guidebooks available, efforts are needed from two 
groups, librarians and geologists. In addition to 
continuing to add guidebooks to their collections, 
geology librarians need to accept responsibility for 
submitting guidebook information to GeoRef and the 
GGNAD, and also volunteer to help fill in gaps in 
indexing and to discover and correct errors in the 
databases. They need to educate new geology librarians 
and non-geology librarians about the importance of 
guidebooks. They also need to aggressively solicit the 



help of geology field trip leaders, societies, and 
agencies. Perhaps it would be helpful regularly to 
submit papers on the subject to geology journals such 
as Geotimes, Geology Today, Geoscientist, EOS, and 
others. Another approach would be to advertise in 
some of the geology journals and newsletters. Geology 
field trip leaders, societies, surveys, and agencies need 
to create high quality guidebooks that follow accepted 
guidelines, and they need to consistently submit copies 
of their guidebooks to GeoRef, the USGS libraries, and 
to at least one university library with a GSlS librarian. 
Working together, we can preserve the valuable 
information contained in field trip guidebooks, and 
enable discovery and access to it for future generations 
of users. 
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Abstract- What are you creating, sticking on a shelf, dumping in a storage room, filing in a black hole, and losing? 
Where arc your slides, digital images, poster session products, field notebooks, and data from the last year, the last 
five years? What about senior theses, student research projects, specimen collection inventories, or finding guides? 
The DSpace institutional repository system developed by the Massachusetts Institute of Technology (MIT) Libraries 
and the Hewlett Packard Corporation is one of several open source software packages being used by research 
institutions around the world to organize, preserve, and provide access to knowledge created at their institutions in a 
digital form. While the number of institutional repositories is increasing, content addition is slow, particularly 
geoscience content. The Ohio State University Libraries, in partnership with the Office of the Chief Information 
Officer, has developed the OSU Knowledge Bank. The Department of Geological Sciences and the Byrd Polar 
Research Center are two of approximately 31 communities established so far in the Knowledge Bank. This paper 
describes the philosophy of institutional repositories and the role of the subject librarian in identifying repository 
content. 

INTRODUCTION 

The term institutional repository (IR) has been defined 
by SPARC (Scholarly Publishing and Academic 
Resources Coalition) as "digital collections that capture 
and preserve the intellectual output of university 
communities" (Crow, 2002). Clifford Lynch expanded 
on this concept. He said that in his view, "a university
based institutional repository is a set of services that a 
university offers to the members of its community for 
the management and dissemination of digital materials 
created by the institution and its community members" 
(Lynch, 2003). The 2005 Progress Report for The Ohio 
State Knowledge Bank Project states, "The Knowledge 
Bank is a digital repository that collects, stores, shares, 
and preserves important academic assets such as 
publications, reports, theses, working papers, 
photographs, and learning objects" (Branin, Rogers, 
and Cetwinski, 2005). 

These are three related but different descriptions of an 
institutional repository. What then is an institutional 
repository? When I discuss the Knowledge Bank with 
faculty or students, I get blank looks. It was the same 
when discussion first started at Ohio State University 
and Library Director Joseph Branin stated that 
" ... librarians must extend their expertise beyond 
collection management to knowledge management" 
(Branin, 2003). Institutional Repositories not only are 

digital warehouses but also provide open access to their 
content. The Ohio State University Knowledge Bank, 
for example, has its own web site (https://kb.osu.edu/ 
dspace/index.jsp ), is linked from the OS U Libraries 
homepage and is open to Google and other web 
crawlers. Some content in the Knowledge Bank is also 
cataloged in the OSU Library online catalog. The 
DSpace Wiki lists DSpace installations worldwide 
(http:/ /wiki .dspace. org/index .php/Dspaceinstances). 

CONTENT FOR IR's 

Libraries traditionally collect and preserve publications. 
Is the institutional repository just another name for a 
digital library? If so, should we just be identifying 
collections to digitize? While digitized collections are 
part of the content - as are theses and dissertations -
what else is there? Faculty need to be encouraged to 
retain rights to their publications and to put them in the 
institution repository. These are traditional library 
collection activities. Is there additional intellectual 
output of the university? What about slide/image 
collections, videos of dance, plays, fieldtrips, lectures, 
or sound recordings, databases, data files, field 
notebooks? What are faculty members collecting in 
their office file cabinets, on hard drives, and in boxes, 
assuming that their next computer can read the file 
(Villano, 2005)? Should not these all be considered 
intellectual output? Getting all this output into an 
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institutional repository requires that a set of services be 
in place. It also requires credibility, acceptability, 
pressure, perseverance, and support from the top down 
on a campus. 

The challenges of collecting content points to the 
critical role that subject librarians should play in the 
process. The Ohio State University Libraries director 
has stated that "our subject specialists arc building the 
inventory of digital resources and services on campus, 
and they are creating the relationships that allow the 
librarians and faculty to work more closely with each 
other in creating, managing, sharing, and preserving a 
wider range of digital assets" (Branin, 2003). Susan 
Gibbons, Assistant Dean, Public Services & Collection 
Development, University of Rochester, gave a 
presentation at the Ohio State University Libraries in 
February 2006 on this challenge. In her lecture she 
talked about the different techniques used at the 
University of Rochester to understand researchers and 
how they do their research. She presented examples of 
changes the University of Rochester Libraries made in 
the way they approached faculty about the IR and some 
suggestions and guidelines for others to consider when 
attempting to build content for an IR (Gibbons, S., 
2006). Some of this content was also published in a 
paper she co-authored with Nancy Foster, the 
anthropologist who assisted with the analysis of faculty 
research (Foster, N.F., and Gibbons, S., 2005). 

What is the current geoscience content in 
institutional repositories? 

When I did a quick survey of about 60 North American 
D-Space repositories, I found only twelve with some 
geoscience content. I found a variety of content 
including slide collections, maps, theses and 
dissertations, publication backfiles, pre-publication 
papers, reports, and posters. While there was diversity 
of format, there was not much quantity. Institutional 
repositories are new, just getting started, and filling 
with content is slow. While not all the repositories are 
associated with libraries, most are. Subject librarians 
are often the contact for faculty concerning materials 
they have to organize. As we visit and talk with faculty 
we should be on the lookout for materials that are 
potential content for the institutional repository. 

THE OHIO STATE UNIVERSITY EXPERIENCE 

Knowledge Bank 

The University's Distance Learning/Continuing 
Education Committee defined the concept of a 
"Research Bank" or "Knowledge Bank" in 2001 as a 
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storehouse to collect, to index, and to preserve digital 
content produced by faculty and to support the creation 
of new research content and learning packages (Rogers, 
2003). A planning committee was formed to 
investigate the concept. An action plan was developed 
in 2002 (Branin, 2002). By July 2005 the Knowledge 
Bank (Fig. I) had twelve communities of users with a 
total of 247 digital items (Branin, Rogers, and 
Cetwinski, 2005). As of August 2006 there were 31 
communities of users and 22,327 items (Cetwinski, 
2006). 

The School of Earth Sciences 1s one of the 
communities. Currently there are two collections in its 
community, Posters and Senior Theses (Fig. 2). A third 
collection, the Radio Talks given by the staff of the 
department in the 1940s and 1950s, is under 
consideration. We have found the long playing records 
in the WOSU archives and some printed transcripts in 
the Geology Library. Two other Ohio State University 
Knowledge Bank collections of interest to geoscience 
librarians arc the Byrd Polar Research Center (Fig. 3) 
and the Ohio Journal of Science (Fig. 4), v. 1-103 
(1900-2003). 

Media Manager 

The slide/image collections are a challenge and work 
has begun with two faculty members to organize their 
collections using the Media Manager, a tool developed 
by the Colleges of the Arts and Sciences to help faculty 
organize, share and present digital media files (Web 
Manager F AQ, 2006). The images are uploaded into a 
collection and tools are available for describing and 
organizing the images (Fig. 5). 

The technical staffs of the Knowledge Bank and the 
Media Manager are working to create a program that 
would allow an image collection, once it is organized 
and described in the Media Manager, to be moved into 
the Knowledge Bank for permanent archiving. The 
images could then be downloaded from the Knowledge 
Bank for other uses. 

Web Pages 

An example of a serv1ce usmg items stored in the 
Knowledge Bank is departmental and college web 
pages. Department and college web sites may contain 
pages that highlight faculty or student research projects 
and link to items stored in the Knowledge Bank. Some 
of the undergraduate posters in the School of Earth 
Sciences community, for example, are highlighted as 
part of the Geology Library web page with links to the 
Knowledge Bank files (Fig. 6). 



Additional Applications 

Recalling Lynch's concept that an institutional 
repository is a set of services, then in the Ohio State 
University experience, Knowledge Bank is the store
house and the Media Manager is one of several 
associated services. The Ohio State University course 
management system, Carmen, is a local adaptation of 
the Desire2Learn TM product. It includes a "learning 
object repository" where faculty can place learning 
objects they have developed for classroom use. In the 
future these learning objects may find a permanent 
archive in the Knowledge Bank. Through Carmen, 
faculty can also link to image collections in the Media 
Manager or link to material in the Know ledge Bank 
that they want their students to have access to. The 
Knowledge Bank with the OSU Health Sciences' 
Center for Knowledge Management is developing a 
web-based directory of expertise on campus. This will 
be a database of biographical information about the 
research interests and scholarly activities of faculty and 
staff. The database will link to publications in the 
Knowledge Bank as well as those in electronic journals 
when the license permits. This tool will make it easier 
for the faculty and university administrators to track 
accomplishments (Goerler, R.E. and Lay, L., 2007). 
There are probably other services not yet conceived or 
developed that in the future will become part of the 
institutional repository set of services. 

CONCLUSION 

For institutional repositories to be successful they need 
content, and they must be more than a storehouse of 
digital items. In developing the Knowledge Bank, OSU 
librarians were challenged to work with our faculty to 
identify their needs and to be the bridge between them 
and the Knowledge Bank. This is a new role for subject 
librarians and one that I want to challenge you to 
consider if your institution has an institutional 
repository. Open access to information is a benefit for 
all of us. I believe that the only reason more geoscience 
items are not in institutional repositories around the 
world is that we, the librarians, have not aggressively 
collected the materials. Now is a good time to start! 
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Abstract - Information is constantly changing as arc the ways to access it. Learners need to develop their own 
frame of reference for interacting with the information they seek out. Adapting library instruction to meet inquiry
based curricula can be a challenge. It requires geosciences librarians to rethink and retool their library instruction 
sessions, and to foster an environment of discovery for learners which leads to greater understanding of information 
and research in the geosciences. The framework set out by the Association of College and Research Libraries 
(ACRL) information literacy standards for higher education along with an examination of Ieamer outcomes and the 
development of new technologies in the library assist librarians in creating stimulating and experiential learning 
instruction. The University of Calgary Library has incorporated information literacy into inquiry-based curricula for 
the last few years. The librarians developed innovative models which are easily adapted for the geosciences. By 
making usc of existing information literacy standards and documents, and collaborating with faculty, librarians can 
create meaningful library instruction sessions that complement inquiry-based curricula in the geosciences. 

INTRODUCTION 

The Boyer Commission report Reinventing 
Undergraduate Educations: a Blueprint jiH America's 
Research Universities ( 1998) recommended that the 
learning in freshman year be inquiry-based to build the 
foundation for future academic years. Universities are 
incorporating the recommendations from the Boyer 
Commission and are developing inquiry-based 
curricula and programs. The challenge for librarians in 
these institutions is to demonstrate that information 
literacy skills are an essential component of inquiry
based learning and to determine how to adapt library 
instruction sessions to reflect the changing pedagogical 
environment. Most of the work on enabling inquiry
based learning through information literacy is evident 
in the K-12 school library literature (Donham et al, 
200 I; Kuhlthau, 2003 ). Very little is written about the 
role of academic libraries and even less about the role 
of science or more specifically geoscience librarians. 

Geoscience librarians or indeed all librarians do not 
need to start inquiry-based information literacy 
instruction from scratch. Standards and practices 
already exist to facilitate the development of library 
instruction sessions within an inquiry-based framework. 
This paper highlights some of the tools and models that 
University of Calgary librarians have drawn on to 
incorporate information literacy into an inquiry-based 
curriculum. 

UNIVERSITY OF CALGARY- DEVELOPING A 
FRAMEWORK 

At the University of Calgary, a number of factors led to 
the development of an inquiry-based perspective for 
information literacy. In 1997, its thirtieth anniversary 
year, the University of Calgary embarked on a 
Strategic Transformation process to ensure the 
University's success over the next thirty years. The 
University of Calgary Library's contribution to the 
transformation process was its Library of the Future 
Task Force report titled "Accelerating the 
Transformation of Information Resources" (1998). 
Within the report, the Library's Information Literacy 
Group ( 1998) adopted the American Library 
Association's definition of information literacy ( 1989). 
The Information Literacy Group was instrumental in 
rmsmg awareness within the broader campus 
community about the importance of information 
literacy within a Ieamer focused curriculum. About the 
same time, the University's General Faculties Council 
(GFC) listed several core competencies that graduating 
students should possess. A number of them, including 
gathering and organizing information, analysis of 
problems, insight and intu1t1on in generating 
knowledge, and interpretive and assessment skills, are 
grounded in information literacy. Other 
recommendations from this process focused on 
improving the first year student experience and 
creating a more Ieamer focused curriculum (University 
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of Calgary, 1998). Enhancing the Undergraduate 
Learners' Experience (EULE) project (Myers and 
Franklin, 2003), an initiative from this process, 
identified the coordination and introduction to inquiry
based learning for all new students as a key priority. 

It is within this framework that librarians at the 
University of Calgary redesigned library instruction. 
When the Association of College and Research 
Libraries (ACRL) Information Literacy standards 
(2000) were published, librarians at the University of 
Calgary reviewed the standards with a focus on student 
outcomes. For example, ACRL Standard I states "The 
information literate student critical(v evaluates 
information and its sources, and incorporates selected 
information into her or his research." An outcomes 
approach requires students to successfully demonstrate 
their ability to: 

Refine ideas and concepts from the information 
gathered; 

• Critically evaluate gathered information and its 
sources; 
Compare newly acquired information with 
existing knowledge; 
Discuss newly formed ideas for corroboration; 
and 
Confirm that the original problem is 
satisfactorily addressed by the information 
gathered. 

Librarians and faculty play different roles in 
developing these student abilities. Librarians propose 
new or different information resources or search 
strategies as required. They also collaborate with 
faculty to recommend evaluation criteria for resources 
consulted and assist in adjusting the scope of 
information retrieved, if required. It is the 
responsibility of the faculty, however, in this example 
to encourage thought development and analytical skills 
through class discussions and classroom work. 

As librarians develop inquiry-based library instruction 
they must design models that reflect their institutional 
framework. Librarians can also draw on standards and 
practices of other organizations to develop outcome 
oriented inquiry-based assignments. 

REDEFINING LIBRARY INSTRUCTION IN AN 
INQUIRY-BASED ENVIRONMENT 

Think about your current information literacy or library 
instruction practices. Do you continue to offer hands
on database training sessions? Have you created a 
library instruction session with a "canned" 
demonstration that always works perfectly? How many 

38 

students come to a library instruction session with a 
topic or a question assigned to them by their instructor? 
How many of us feel that the undergraduate students 
we are teaching, regardless of discipline, truly 
understand the literature in their respective disciplines? 

To redefine instruction, you must first examine your 
own practices. First, is the content for an instruction 
session determined in advance by you and the course 
instructor or does content arise from student questions? 
In other words, how prepared in advance are you for a 
library instruction session? Secondly, do you deliver 
content primarily through lectures or do students 
actively engage in constructing their own knowledge 
by trying to make personal sense of the concepts they 
encounter? Finally, during instruction, do you present 
conclusion-based information or arc alternative 
arguments presented, evaluated and compared by the 
students? 

The Teaching and Learning Centre at the University of 
Calgary, in its Inquiry Learning paper (2005) states that 
mqmry: 

• 

• 

Is question driven, not topic driven or solution 
oriented; 
Requires a researchable question that should 
have no ready or single answer, but should 
require critical thinking and reflect a genuine 
desire to find out; 
Requires that students do something, that they 
are engaged in the learning process; 
Provides learners opportunities to learn how 
knowledge is created within a discipline. 

Inquiry-based learning requires students to take 
responsibility for their own learning. Learners are 
prompted to extend their thinking, to communicate 
ideas and to see issues or problems in different ways. 
Inquiry-based learning encourages questioning 
techniques that allow students to focus on higher-order 
thinking skills such as seeing issues in a different light 
or avoiding single statements as answers to complex 
questions. 

Often research in academic libraries requires students 
to ask good questions, challenge their assumptions and 
apply concepts and skills to different contexts. Inquiry 
demands that students critically use and analyze the 
information they need to complete their assignments 
and studies. Librarians do a disservice to students by 
continuing to present library instruction through 
traditional skills-based training or online tutorials. Just 
when learners adapt to one interface or model, it 
changes. Library instruction in an inquiry-based 
environment is not about sharing as much content as 



possible with the students; rather it is about engaging 
the students so that they understand why they might 
need information, how to access it and how to evaluate 
it. 

INQUIRY ACTIVITIES FOR LIBRARY 
INSTRUCTION 

When I first started as an instructional librarian, skills
based training was the prevalent library instruction 
method. As resources and technology changed, I found 
that students were not applying what they had learned 
previously to the new environment. I was looking for 
different teaching and learning strategies when the 
University of Calgary began offering a Faculty 
Teaching Certificate. During this program I explored 
and incorporated a number of inquiry-based learning 
activities into my library instruction. These learning 
activities can be incorporated into any library 
instruction session. 

Prepare a brief outline - Instead of creating a canned 
demonstration that forces students to follow along, 
consider preparing a brief outline for library instruction 
sessions. Students need to understand the information 
seeking process and to understand that searching can 
be messy; a search does not normally work exactly as it 
is demonstrated in a library instruction session. An 
outline or topical PowerPoint slides decrease the 
content that is visually displayed, but they can 
encourage students to think more creatively. For 
example, rather than demonstrating how to find an 
article using a research database, let students find an 
article however they want. This can encourage a 
discussion about Google, Google Scholar, and research 
databases and the advantages or disadvantages of using 
them. This discussion is not easily initiated if only 
academic research databases are demonstrated. 

Compare and Contrast Information Sources - In a 
second year natural sciences course (SCIE 311) that I 
teach, students need to understand the differences 
between research articles, review articles and other 
types of information sources. Students physically 
examine a number of sources, which the instructor and 
I have pre-selected, then discuss the characteristics of 
each based on the organization of information within 
the source, the writing quality of the source and the 
reliability of the source. The learning is visible as 
students realize, often for the first time at university, 
that there is a difference between research articles, 
review articles, newspaper articles or readings for their 
courses. 
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Appoint a Google Jockey - Google Jockeying is a 
teaching tool that was recently highlighted by the 
Educause Learning Initiative (2006). Contemporary 
students consider themselves to be expert computer 
users; this includes searching. But do they actually 
understand what they are retrieving? If you are 
demonstrating a research database, assign a student to 
Google every step that you do during a search. Use this 
technique as a springboard to discuss the results that 
each of you gets, what this means, and why it is 
important. 

Peer to Peer teaching- In sessions where a number of 
research databases need to be learned and understood, 
have the students teach one another. I have been 
involved in a fourth year petroleum geology course for 
a number of years. Students are assigned an oil or gas 
field and have to develop an exploration business case 
for it. This requires them to use different types of 
literature: geology, extraction technology, and business. 
Through the years I have found that students 
understand the different literatures and the different 
research databases better if they are the ones evaluating 
them and presenting them to their peers. 

Workshop on the Information Search Process for 
Research in the Library (WISPR) - Librarians at the 
University of Calgary (Rutherford et a!, 2006) have 
developed an open online workshop (http:// 
library.ucalgary.ca/wispr/). WISPR is an inquiry-based 
tool that guides and supports learners through all 
aspects of the information search process. Librarians 
and course instructors can customize the content to 
reflect the information search process within a given 
assignment, course, or discipline. I have used WISPR 
in two courses, a first year inquiry-based natural 
sciences class and an introductory geochemistry class. 
The course requirements for each course were very 
different. Students in the natural sciences class had to 
develop an experimental design. The information 
search process mirrors to some degree the scientific 
method. The instructor and I customized the workshop 
to incorporate what the students would be learning as 
they designed their experiments with the information 
that they would need to successfully complete the 
experiment. In the geochemistry class, students were 
required to create a ten minute audio-visual 
presentation about a geochemical process that is 
important to society. For this class I customized 
WISPR to point students to resources that they needed 
to understand their process but also to resources that 
would show them how to make an interesting audio
visual presentation. 
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CONCLUSION 

At the University of Calgary, library instruction and 
information literacy arc being grounded in inquiry. 
Librarians arc collaborating with faculty to develop 
instruction sessions that are meaningful to students and 
that are delivered at a point of need. Librarians are also 
working to create hands-on learning activities that will 
engage students and develop their information seeking 
skills. 

For successful inquiry-based library instruction 
librarians need to challenge students to think about 
how knowledge is created within their discipline so 
that they are able to develop their own frame of 
reference for interacting with the information that they 
seck out in a constantly changing environment. It does 
take some initial redesign up front. However, by 
focusing on the Ieamer outcomes, the results can be 
very rewarding. 
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Abstract- There is a growing decline in media coverage of current scientific research. As a result, Burpee Museum 
of Natural History of Rockford, Illinois completed a two year Institute for Museum and Library Services grant, the 
Jane Collaborative, which served 64 libraries in Northern Illinois and Southern Wisconsin. The Jane Collaborative 
created a learning community and serves as a model for small, rural libraries/museum partnerships, utilizing a high 
impact specimen to create awareness of both library and museum resources and a means for introducing science into 
communities. Prior to the Jane Collaborative 45% of the libraries had sponsored scientific or technology 
programming in the past year, mostly computer classes and 50% of participating library staff read a daily newspaper. 
Burpee provided training programs at the museum for library stafT and a series of outreach paleontology programs 
centered on Jane, their juvenile T rex. Libraries also received paleontology materials and trips to the museum. After 
participating in the Jane Collaborative, library staff increased their comfort level in assisting patrons with science 
questions in general from an average of 6.3 to 7.0 (on a scale of 0 no comfort to 10 very comfortable), dinosaurs 
particularly from 5.7 to 7.6 and their perceived knowledge of dinosaurs from 4.6 to 6.1. Two thirds of the 
participants felt their experiences in the collaborative will help them develop future programs. They rated their 
publics' reaction to Burpee's outreach programs a 9 on a 0 not at all interested-! 0 very interested scale. 

While sometimes invisible to city dwellers, 20% of the 
American population remains rural. Only 54% of 
Americans read a daily newspaper (http:!/ 
www.stateofthenewsmedia.org). And while 70% of 
newspapers publish articles on science, only 10% or 
fewer of these articles include correct scientific 
explanations or terms (Long, 1995). Added to these 
conditions is the general skepticism of the public 
towards scientific research. 

This trickle-down method of bringing research to the 
public via the media is not working, particularly in 
rural America. The scientific community needs to go 
directly to the public, which Burpee Museum of 
Natural History in Rockford, Illinois did in 2004 with 
its Jane Collaborative. The museum brought current 
scientific research to the public of 64 mostly small 
town and rural public libraries in Northern Illinois and 
Southern Wisconsin. The Jane Collaborative was 
funded by a $246,000 National Leadership Grant from 
the Institute for Museum and Library Services. 

In 2001, Burpee Museum of Natural History found a 
dinosaur in the Hell Creek formation of Montana. After 
10,000 hours of preparation and amidst great debate 
over the kind of dinosaur it was, the museum opened a 
new exhibit in June, 2005: Jane: Diary of a Dinosaur. 
The so called Jane "debate" centered on whether Jane 
was a Nanotyrannus, a Juvenile T rex, or something 

else. The dominant view is that she is the most 
complete, best preserved juvenile ( 11 years) T rex in 
the world. 

Jane, as a premier scientific find, served as the bridge 
between the scientific world and the public in the Jane 
Collaborative, to bring science to the public and to 
increase interest in science. The Jane Collaborative is a 
national model, testing whether a scientific find can 
increase community interest in science and bring 
greater awareness of resources to be found in both a 
library and a collaborating scientific institution. The 
core concepts of the Jane Collaborative were: 

1. Professional development of library staff by 
museum staff 

2. Educational resources for libraries which drive 
museum visitorship 

3. Museum-led outreach activities at the libraries 
4. Web based discussion boards for the librarians 

The museum provided the libraries with two 
workshops which included sessions on paleontology, 
the process of specimen preparation, ideas for 
programming, information on the online forum, and 
how the collaboration was to function. The grant 
provided each library with $400 of materials: books, 
videos, puppets, puzzles, games etc., which they were 
able to select themselves. Each library received four 
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presentations on geology and paleontology given by 
museum educators over the course of the grants' two 
years. The libraries also had opportunities for 
presentations by prominent paleontologists at their 
libraries. Finally, in August 2005 each library received 
a bus trip to Burpee Museum to sec the new exhibit, 
Jane: Diary of a Dinosaur. 

Evaluation was a key component of this project. A 
professional evaluator from Northwestern University 
developed and administered several questionnaires and 
assessments throughout the two year grant period. The 
evaluator produced five interim reports and a final 
report. The museum staff also wrote three interim 
reports and a final report. This paper presents results 
from the preliminary reports and the final "Jane 
Collaborative Evaluation." 

At the initial March training session, the participating 
library staff completed questionnaires to determine 
their past experiences with science, their usc of 
informal science resources, and their perceived interest 
in and knowledge of science. The evaluator from 
Northwestern University then grouped the communities 
as well as the librarians. The communities ranged in 
size from 506 to 139,426 residents or from 100% rural 
to 0% rural. Regarding the level of education, the 
communities ranged from 12% with less than a high 
school diploma to 40% with less than a high school 
diploma. Only 45% of the libraries had sponsored any 
type of scientific programming in the prior year with 
most being computer or technology classes. Most of 
these events were provided by external educators; in 
other words, outside institutions were using the library 
as a convenient venue for the community's public. 

After the first questionnaire, the evaluator grouped the 
participants into four subgroups based on their formal 
education in science and their informal participation in 
science related activities: 

High formal-low exposure 
High formal-high exposure 
Low formal-low exposure 
Low formal-high exposure (Kimmel, 2006, p. 42) 

After establishing these four subgroups, the evaluator 
conducted a series of cluster analyses to classify the 
commumtJes into meaningful groups based on 
community factors. Five distinct categories of library 
communities emerged: 
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16 small town (average population 7,3 3 2) 
15 small town by a college 
15 rural 
15 rural by a college 

4 Rockford (Kimmel, 2006, p. 45) 

The library staffs reported only moderate usage of 
science resources. The initial assessment provided a 
picture of these people: 

50% read a daily newspaper 
53% regularly watched science television shows 
44% regularly read one or more science magazines 
46% read one or more books about science (Kimmel, 

2006, p. 5) 

Nearly all the participants reported using a computer 
on a regular basis prior to the Jane Collaborative. 

JANE CORNERS 

Integral to the Jane Collaborative was the 
establishment of a Jane Corner in each library as an 
educational interest center. Burpee Museum provided 
the libraries with vinyl "Jane Comer" banners to 
identify the comers and a poster about the dinosaur 
Jane. The corners ranged from simple displays of 
books to complex dinosaur activity centers. Corners 
were as small as a bulletin board and as large as an 
entire room with newly painted murals. One library 
used a row of book shelves to hold the Jane Comer 
activities and display materials from Burpee Museum. 
Museum educators supplied the staff with ideas to 
bring hands-on activities to the Jane Comers and 
answered questions as to how to develop a Jane Comer. 
Burpee also supplied each Jane Comer with a specimen 
box of Montana Cretaceous fossils and samples of 
materials from the molding and casting of Jane's bones. 
On a scale of 0-10, about half of the library staffs 
reported the value of the Jane Comers in attracting 
interest to their library as a 9 or I 0 (Kimmel, 2006). 

OUTREACH VISITS 

Over the two years of the Jane Collaborative each 
library received four outreach programs, which were 
designed to complement each other, providing a basic 
course in geology and paleontology. The four programs 
were: 

I. Jane Explores- fossil preservation and 
excavation, Jane's discovery 

II. Jane Studies Dinosaurs: dinosaur diversity and 
classification 

III. Monsters of the Midwest: local paleontology 
IV. Jane in All Her Glory- preparation and 

identification of Jane and her world 

These programs were spaced throughout the two years 
of the grant. In practice, the presentations were a 



traveling museum with casts and real fossils for the 
participants to touch. Museum educators used 
PowerPoint presentations, experiments, and activities 
to present real science. The Jane Collaborative brought 
current paleontological thought to adults as well as 
children. Adults came with questions and posed them 
before and after the presentations, asking whether what 
they had heard was true. Following the programs, as 
children finished their activities, adults studied the 
displays and asked questions. The displays generated 
expanded conversations and excitement. A true 
learning community was established with the 
participants a part of the scientific world that extended 
beyond their local community. The public was eager to 
receive the results of the recent research. Here is an 
opportunity awaiting other institutions. 

When the evaluator asked the library staffs how 
members of their public reacted to the outreach events 
at their libraries, over half gave these programs a score 
of 9 or 1 0 on a scale of 0-10 (Kimmel, 2006, p. 19). 
Only 3 participants gave a score lower than 5 for their 
public's perceived reaction (Kimmel, 2006, p. 18). On 
exit evaluations, families reported that the programs 
exceeded their expectations and were a true scientific 
experience for their children. 

BUS TRIPS 

During the second summer, the collaborative organized 
bus trips for the library patrons to see the Diary of a 
Dinosaur exhibit at Burpee. Most libraries were 45 to 
100 miles from the museum. Bus trip attendance 
ranged from 0 to 100 from each library. On average 
each library brought 33 patrons. Library statTs on a 
scale of 0-1 0 gave mean high scores of 9-10 for their 
publics' reactions to these trips (Kimmel, 2006 p. 26). 

SUMMER READING PROGRAM: JANE READS; 
READING'S NEVER EXTINCT 

During the scccnd year of the Jane Collaborative, the 
libraries were encouraged to use the museum's summer 
reading program, Jane Reads: Reading's Never Extinct, 
instead of the state's theme. In preparation for the 
summer reading program, library staffs attended a 
second training day at Burpee Museum. Sessions 
included a variety of workshops presented by the 
museum staff as well as programs by outside presenters. 
For the summer reading program, a Burpee Museum 
educator wrote a handbook which included information 
on dinosaurs as well as program suggestions and 
activities. All libraries received a copy of the Jane 
Reads: Reading's Never Extinct Handbook. The 
libraries participated to varying degrees from 0% to 
100%. Of the participating libraries, the staffs reported 
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success of the program from 4 to 10 with the mean and 
median as 8 (Kimmel, 2006, p. 22). 

P ALEONTOLOI GISTS 

A special feature of the grant was funding to provide 
presentations by renowned paleontologists at the 
libraries. Phil Currie, Peter Larson and William 
Hammer gave presentations at small as well as at the 
larger libraries. These presentations were very well 
received with packed libraries and good media 
coverage. The public truly enjoyed speaking with 
world renowned dinosaur hunters. The questions 
ranged from those of a young child to a young woman 
seeking suggestions for graduate school programs. 

ONLINE FORUM 

The Jane Collaborative provided opportumt1es for 
library staff to communicate with staff at other libraries, 
a rather low level activity. Only 13% of the participants 
prior to the Jane Collaborative communicated with 
other staff once a month. One-fourth communicated 
two to three times a month. The staff with the low 
formal moderate exposure to science and technology 
prior to the start of the program had a significant 
increase from 4 to 16 in the number of contacts with 
other libraries. Only 21% reported never using the 
online forum of the Jane Collaborative (Kimmel, 
December 2004, p. 24). The most frequent use was to 
look for ideas to use in the Jane Comers. However, 
over half of the participants never used the forum to 
share ideas with other library staff. In addition, nearly 
two-thirds never used the forum to find an answer to a 
patron's question. Finally, the staff of the Rockford 
public libraries made significantly fewer uses of the 
forum than other members of the project (the 
difference in use was measured by ANOVA with 1DF, 
and F=3.97, and p=.05) (Kimmel, 2006, p. 11). It is 
important to remember that the online forum was only 
one aspect of the Jane Collaborative. The staffs termed 
it unrealistic to expect a daily or weekly visit to it. The 
type of communication made no difference. The 
critical factor was the limited interest. Seventy-five 
percent of the staffs had no suggestions for improving 
the online forum. Most reported that they had not 
enough time to usc it. 

EVALUATION 

An independent evaluator from Northwestern 
University employed ANOV A to quantify the results 
from the online questionnaires administered throughout 
the grant. The Burpee Museum educators also provided 
informal questionnaires for comments from attendees 
to their Jane presentations. In all categories, the scores 
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were consistently high. In all areas, the rural 
communities and small towns scored the "Jane 
Collaborative" higher than the Rockford urban libraries. 

By using the initial survey and the final questionnaire, 
the evaluator attempted to measure the change in the 
library staff members. The ANOV A assessments 
indicate that there was a significant increase in the 
level of comfort reported by library staff in helping 
patrons with science. Staff members increased an 
average in comfort from 6.3 to 7.0 which is significant 
at .01 on a T Test. The increase for the library 
subgroup small towns by college also was statistically 
significant at the .01 level, rising from a 5.7 to a 7 .2. 
Amazingly, the subgroup of participants high formal
low exposure had an increase from 4.7 to 6.2, 
statistically significant at .05 level In the area of 
dinosaurs, the comfort levels for all participants as well 
as all subgroups increased with the perceived 
knowledge of dinosaurs from 5.7 to 7.6 and the average 
from 4.6 to 6.1 (Kimmel, 2006, p. 33-34). (Table 1) 

The library staffs' science and technology backgrounds 
were quite diverse. The library staffs increased their 
comfort level regarding science. Essential to this 
project was the assessment of the staffs' perceived 
knowledge of science and in particular of dinosaurs. 
Particularly noticeable were the significant increases in 
perceived knowledge by all participants, and in 
particular by specific subgroups. The increases in 
comfort and perceived knowledge should help the 
staffs in their assistance of patrons and in their 
consideration of future science programming. 

For a complete picture of the growth that occurred in 
understanding of science by the library staffs see 
Tables 27 and 28 from the Final Report found in the 
report's Appendix. In summary (Table 2): 

Table 2. Selected library ratings. 

Libraries ratings (scale 0-1 0) of 
Value of All Day Training Workshop 

Value of Jane Corners in attracting 
interest to library 
Public's reaction to outreach visits 
Satisfaction with collaboration, 
outreach programs 
Types of programs 
Success of summer program, public 
reaction 
Bus Trip 
Online forum 

BENEFITS 

Mean 
8 (over 50% 

a 1 0) 
8 

8 
9 

9 
8 

9 
limited use 

For many participants, the first benefit of the 
collaborative was merely being a participant m a 
program of this nature. One participant wrote, 

Honestly? 1 direct a very small library-this is the 
.first workshop in four years that wasn 't 
specifically geared to the larger libraries. 1 hope it 
continues to 'treat all as equal.' The 
encouragement of the Burpee outreach staff and 
educators AND the presentation of the material 
certainly made me believe we could have an 
effective display and programming, despite the 
'under 800' District population. (Kimmel, March 
2005, p. 16) 

All participants enumerated benefits for their library 
and patrons. They included: 

Opportunity to discuss an important aspect of 
science that is particularly appealing to children 
Built-in programming 

Table 1. ANOV A Assessments of increase in level of comfort with and perceived knowledge of science. 

Before After Jane Collaborative T test 

Comfort assisting patrons in science (all) 6.3 7.0 .01 
High formal-low exposure 4.7 6.2 .05 

Comfort in dinosaurs (all) 5.7 7.6 .01 
Low formal-moderate exposure 6.2 7.6 .05 

Perceived knowledge of science (all) 4.6 6.1 .01 
Small town 4.9 6.1 .05 
Low formal-low exposure 4.1 5.3 .05 

44 



• Created awareness that the library does fun 
things, awareness of dinosaurs, Burpee 
Museum; positive attitudes toward dinosaurs 
and our library. Greater awareness of dinosaurs 

More interest generated by children for science. 
More science programming was done than ever 
before 1 

In other words the libraries responded that their patrons 
were: 

1. Introduced to the Burpee Museum; 
2. Increased their knowledge of science; 
3. Had more child friendly activities at their 

library; and 
4. Received more information about Jane. 

Specific comments included: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Some spent 112 hour or more playing in the Jane 
Corner. They really enjoyed the puppets and 
fossil dig. 
The Burpee Museum has become a place more 
people in the village know about. More patrons 
have told me about trips to the Museum because 
of the library having the programs. 
Children who would not have had the 
opportunity to visit Burpee had and they learned 
more about dinosaurs to assist them in their 
school work. 
The relationship developed between the public 
libraries and the museum. 
Cooperation between the libraries and the 
Burpee ... 
Additional resources provided and the excellent 
programs that with our small budget we never 
could have afforded otherwise. 
Top quality programs. Up-to-date information 
about Jane and her discovery and lots of new 
books and materials about dinosaurs for our 
library. 
The programming was excellent for us as we do 
not have a lot of money for programming. 
Increased usage and appreciation of the library. 
It brought a lot of new patrons in who hadn't 
been to my program before. 
Definitely brought more people into the library 
for the programs. 

Since the Jane Collaborative encouraged library staff 
members to develop additional programs for their 
districts, it has fostered a community of lifelong 
learners. Nearly two-thirds of library staffs responded 

1 All comments are from exit evaluations at Jane programs or 
quarterly comment evaluations from library staffs. 

Carlson & Theissen 

that the Jane Collaborative experience will help them 
develop future programs at their library. A number of 
the librarians stated that they planned to continue the 
techniques used by the museum staff in future 
programs. Specific comments included: 

I really think the hands-on times and displays 
really attracted kids. We have started to use 
hands-on items in some of our displays as well. 

• I now realize our programs need to offer a wide 
variety of activities ... 

• Use of a variety of media and planning of field 
trip broadened staff 'horizons' a bit. 

• We have decided to convert the Jane Corner into 
an educational display area on a permanent 
basis. 

JANE COLLABORATIVE-OUTCOMES BY THE 
NUMBERS: 

19,567.8 Miles driven by Jane Collaborative 
educators giving programs 

13,604 Individuals attended JC programs 
between May 2004 - December 2005 

2,017 Participated in the bus trips to Burpee 
Museum 

479 Individuals attended talks by 
professional paleontologists 

200 Librarians and staff attended training 
sessions at the museum 

110 International conference participants 
attended JC presentations 

64 Libraries participated 
53 Children exhibited at the Jane Fair, 

December 11, 2005 at Burpee Museum 
30 Jane Collaborative children participated 

in Jane opening ceremony 
29 Libraries 100% rural 
25 JC Paleofest passes used (most 

productive promotion of several) 
13 Illinois and Wisconsin counties 

participated in Jane Collaborative 
6 Professional paleontologists gave special 

programs at libraries 
3 Professional conference presentations 

given by Burpee staff on the JC 
2 Burpee Museum outreach educators 
1 Librarian participated m Burpee's 

dinosaur dig in Montana 

Besides the results from the evaluations, the Jane 
Collaborative numbers also give a picture of the scope 
of the collaboration for bringing science to the 
communities. 
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CONCLUSION 

The evaluator concluded that the Jane Collaborative 
was successful in developing and implementing the 
collaboration between the Burpee Museum and the 
libraries. The Jane Collaborative made important steps 
in fostering a learning community within the region. 
One must remember that prior to the collaborative this 
was an area where only 45% of the libraries had 
sponsored any type of science or technology 
programming in the past year with most of that 
programming being computer training classes. The 
increases in comfort and perceived knowledge should 
help the staffs in their assistance of patrons in the area 
of science and in their consideration of future science 
programming. Benefits to library districts included 
stimulating knowledge and interest in science and 
dinosaurs among library patrons. As summarized 
participation in the collaborative: 

Enhanced library collections 
Brought more patrons to the library and to the 
Burpee Museum 
Increased library staff resources through 
contacts with Burpee Museum staff and other 
library professionals 
Helped develop programming 
Helped build personal skills, enhanced staff 
confidence, and increased intent to collaborate 
with other institutions 
Encouraged plans to continue to use hands-on 
activities, to attract and maintain the interest of 
patrons. 

In less than two years the staff of Burpee Museum 
successfully implemented the Jane Collaborative and 
fostered a learning community within Northern Illinois 
and Southern Wisconsin. In short, Burpee Museum 
brought science directly to the community. The 
ANOV A assessments indicate that cooperation 
between libraries and a scientific institution was clearly 
a means for developing and extending resources, 
sharing staff and expertise, and increasing contacts. 
The evaluator concluded that the Jane Collaborative 
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can truly serve as a model for other small rural 
library/museum partnerships, bringing science directly 
to rural communities. 

Supported by the Institute for Museum and Library 
Services, National Leadership Grant LG-30-03-0233-
03. 
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RE-DISCOVERING THE PAST: 
LOCATING PROXY RECORDS FOR PALEOCLIMATE RECONSTRUCTIONS 
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Abstract ~- "The present is the key to the past" is an oft-quoted phrase within the geosciences. However, 
paleoclimate research illustrates that "the past may be the key to our future". One key to predicting future climate 
change is to understand past climate conditions on Earth and the mechanisms influencing climate variability. 
NASA's Global Change Master Directory (http://gcmd.nasa.gov) has more than 17,000 records describing data sets 
pertinent to climate change research. Approximately 1,000 of these records arc paleoclimate data descriptions based 
on natural proxy records, such as tree-rings, icc core isotopes, cave deposits, tephra, microfossils and sediments. 
Farming records, ship logs, and personal observations over the past 1,000 years, along with past climate 
reconstructions, are also described in the database. GCMD's unique hierarchical keyword and full-text search system 
help researchers discover and access important paleoclimate data sets that may provide vital clues in understanding 
the magnitude of present and future global changes. 

BACKGROUND: ROLE OF PALEOCLIMATE IN 
CLIMATE CHANGE 

The field of paleoclimatology is the study of the 
Earth's past climate changes, which can be 
reconstructed from geological and biological records. 
These include tree rings, pollen, ocean and lake 
sediments, corals, and other "proxy" sources. 
Information about recent past climate can also be 
deduced from archived historical records and 

archaeological research. 

Why is it important to study past climates? The 
historical record of systematic climate observations 
only extends about I 00 years into the past, which is 
insufficient to understand climate change over long 
periods of time. In June 2006, the National Research 
Council of the National Academies released a 
comprehensive report from a committee that was 
tasked by Congress with "describing and assessing the 
state of scientific efforts to reconstruct surface 
temperature records for the Earth over approximately 
the past 2,000 years" (National Research Council, 
2006). Primarily based on paleoclimate proxy and 
historical records, the committee, with a high level of 
confidence, concluded that the "last decades of the 201h 

century were warmer than any comparable period in 

* Currently at Eugene.R.Major@nasa.gov 

the last 400 years." To understand long-term climate 
change, scientists must reconstruct the climate based 
on geological and biological sources. The analysis of 
past climate reconstructions may lead to an 
understanding of the sensitivity of the Earth's climate 
to internal and external processes. In geology, the past 
is the key to the present, but in paleoclimatology, the 
past is the key to the future. 

THE EARTH'S TIME MACHINE 

Geological and biological proxy records for 
reconstructing past climate changes are like time 
machines. Scientists cannot travel back in time to 
directly observe past climate conditions, but proxy 
sources can serve to provide a snapshot of the climatic 
conditions (temperature and precipitation) at the time 
the records were formed. Proxy records as described by 
Bradley ( 1999) and Cronin ( 1999) include: 

Tree rings 
Tree ring formation is influenced by climatic 
conditions such as temperature and precipitation or 
drought. 

Marine and Jake sediments 
Cores extracted from the bottom of lakes and oceans 
provide evidence of past climate change. The 
temperature of the water can be determined from the 
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Figure 1. Population of paleoclimate metadata records in the GCMD. 
Paleoclimate records comprise about 6% of the total number of records. 

deposited ocean or lake sediments, which can then be 
related back to local surface temperatures. Oxygen and 
carbon isotopes, magnesium/calcium ratios, and the 
abundance of microfossils (for example, diatoms and 
foraminifers) can all be found in lake and ocean 
sediments and are sensitive to temperature changes. 

Corals 
Bands of coral skeletons can provide information about 
climatic conditions at the time the bands were formed. 
The isotopic composition of the coral can be used to 
infer the temperature of the water. Coral records often 
complement tree ring records. 

Ice cores 
Oxygen isotopes in ice cores can also be used to infer 
temperatures at the time snow and ice were deposited. 
The annual layers of ice growth can also be used to 
determine climate conditions over time. Some ice cores 
extracted in Antarctica extend the climate records back 
400,000 years or more. Microparticulate matter, such 
as major ions and trace elements, can also be analyzed 
in ice cores for seasonal climatic variations, and 
electrical conductivity measurements in ice cores have 
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been used to deduce abrupt climate changes such as the 
Younger Dryas period ( 12,800 - ll ,6 70 ybp ). 

Pollen 
Pollen analysis (or palynology) has been an important 
tool in determining climate changes, especially during 
the Quaternary. Pollen grains possess characteristics 
specific to particular species or genus of plant, are 
widely distributed, resistant to decay, and reflect the 
natural vegetation at the time the pollen was deposited 
and hence the environmental conditions of the past. 
Millions of tons of organic matter from angiosperms 
and gymnosperms were produced every year, which 
found their way into lake, bog, and ocean sediments. 

Speleothems and Boreholes 
Speleothems, mineral formations in limestone caves, 
are composed of calcium carbonate and contain trace 
clements that can be used to determine the age of the 
speleothem. Speleothem formation is very dependent 
on environmental and climatic conditions. Boreholes 
have been drilled into rock (for well-logging or 
exploration), and past surface temperatures can be 
estimated by measuring the vertical temperature profile 
of the rock. 
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Figure 2. The GCMD Home Page (http://gcmd.nasa.gov). 
Users can start their search by topic keyword, such as "Paleoclimate", or by fuiJ text. 

Paleosols and loess 
Paleosols, exposed soils deposited in the past by winds 
or sedimentation, contain concentrations of carbon 
dioxide, which can be estimated by carbon-isotope 
methods. Loess is a deposit of wind-blown silt and its 
distribution and concentration can lead to information 
about past wet or arid conditions. 

Historical records 
For conditions over the past 1,000 years or so, 
historical documents can be used to derive evidence of 
past climate conditions. Ancient manuscripts and 
chronicles, estate records, ship logs, wine harvest 
records, personal diaries and correspondence, provide 
evidence that can lead to climate reconstructions. 

NASA'S GLOBAL CHANGE MASTER 
DIRECTORY 

To locate these paleoclimate proxy records and 
reconstructions, one could search NASA's Global 
Change Master Directory (GCMD). The Directory 
provides information (metadata) about thousands of 
data sets relevant to climate change. Approximately 
6% of the GCMD's 17,000 record descriptions are 

relevant to paleoclimate data (Figure 1 ). The GCMD 
provides a robust search and retrieval system for 
locating paleoclimate data sets including proxy data 
sets and historical climate records (Figure 2). 

The GCMD's controlled keywords (Olsen, et a!, 2007) 
normalize the search and retrieval of information by 
ensuring that results of high relevance are returned. 
ControiJed keywords, or a full-text search, can be used 
to locate paleoclimate data sets. Among the fourteen 
Earth science topics, a search can begin for 
paleoclimate data by choosing the "Paleoclimate" topic 
and then continue to narrow the search by choosing 
among the subsequent hierarchy of "Paleoclimate" 
keywords. A set of four terms for "Paleoclimate" 
informs the user as to the type of paleoclimate data sets 
available including: 

Ice Core Records 
• Land Records 
• Ocean and Lake Records 

Paleoclimate Reconstructions 
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Figure 3. An example of a controlled keyword search on the "Paleoclimate" topic. Selecting the term "Ice Core 
Records", will result in a list of ice core variables that can be selected to search the GCMD. At any level in the 

search, the user may refine the query by selecting other controlled keywords or by full text. 

Associated with each Paleoclimate term is a set of 
Paleoclimate variable keywords (Figure 3). Controlled 
keyword searches can be refined by other controlled 
keywords (such as geographic location) or by a full text 
query. After a query is entered, a set of data set titles 
matching the search criteria is presented. An individual 
metadata record will have a brief summary of the data 
set, a geospatial map showing the spatial coverage of 
the data, the citation for the data set, data set contact 
information, temporal coverage including units of 
geologic time (chronostratigraphic units), and links to 
obtaining the data (if online) or links to further 
information (Figure 4). 

Examples of paleoclimate data set information in the 
GCMD for some proxy records are shown below: 

Lake and Ocean Sediment Data: 
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• Deep Sea Drilling Project (DSDP) Database and 
Ocean Drilling Project (ODP) Database (Janus) at 
Texas A&M University 

• Paleoceanographic Values of Carbonate Percent, 
Relative Sea Level, Paleo SST's, Paleocurrent and 
Monsoon Conditions, and Climatic Sea Level 
Changes 

• Ocean Drilling Program: Prydz Bay - Clasts of the 
Cenozoic Glacial Deposits, Glacial Ice Derivation 
and Hidden East Antarctic Geology 

Ice Cores: 
• Vostok Antarctic Ice Core Data for 420,000 years 
• Taylor Dome (Antarctica) 60-20 kyr BP Ice Core 

C02 Data 
• Greenland Ice Sheet Project II (GISP II) Ice Core 

Oxygen Isotope Data 

Tree Rings 
• Tree Ring Data from the International Tree-Ring 

Data Bank (ITRDB) 
• South American Dendroclimatological Records, 

Climate Since A.D. 1500 Database 
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Figure 4. A list ofmetadata records are returned from the controlled keyword search. Selecting a 
record will display information such as a summary of the data set, geospatial coverage, citation 

details, and links to access the data files. Other information is also displayed including data center 
contact, investigators, references and distribution details. 

• North American Drought Atlas: A History of 
Meteorological Drought Reconstructed from 835 
Tree-Ring Chronologies for the past 2005 years 

Boreholes 
• Global Database of Borehole Temperatures and 

Climate Reconstructions from University of 
Michigan and World Data Center for 
Paleoclimatology 

• Optimal Surface Temperature Reconstructions 
Using Terrestrial Borehole Data 

• Borehole Geophysical Logs in Surficial Sediments 
of Canada 

Pollen 
• Global Pollen Database, Paleoclimate Data 
• Palynological Data from Pliocene Sediments, 

DSDP Leg 5 Site 32, Northeastern Pacific Ocean 
• Late Quaternary North American Vegetation 

Dynamics Data 

Microfossils 
• Diatom Paleolimnology Data Cooperative 

Database from the Academy of Natural Sciences 
• Arabian Sea cores 63KA, 41KL, 42KG 

Foraminiferal Oxygen Isotope Data 

• Foraminifer Census Counts and SST Estimates 
from Marine Sediments of North Atlantic Ocean 

Paleoclimate Reconstructions 
• European 6K Climate Reconstructions 
• 500-year Northern Hemisphere Speleothem 

Temperature Reconstruction 
• Northeastern Caribbean Late Holocene SST 

Reconstruction 
• Amazon Basin Pleistocene Precipitation 

Reconstruction Data 
• 11,000 Year Sunspot Number Reconstruction 

Historical Records 
• New England Historical Climatology, 1623 to 

early 1900s 
• Euro-Climhist. A Data-Base on Past Weather and 

Climate in Europe and its Human Dimension 
• Little Ice Age Summer Temperatures and Annual 

Precipitation, Northern United States 
• Jamestown-Roanoke Climate Reconstructions 
• Burgundy Grape Harvest Dates and Spring

Summer Temperature Reconstruction 
• World Historical Shipdrift Archives, from 1853 to 

1973 
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• Atmospheric Circulation Changes in the Tropical 
Pacific Inferred from the Voyages of the Manila 
Galleons in the Sixteenth-Eighteenth Centuries 

CONCLUSION 

Proxy and historical records serve as the basis for 
reconstructing past climate changes. The GCMD can 
assist users in locating these records from many 
institutions around the world by providing a robust 
search and retrieval system for discovering 
reconstructed climate, proxy and historical data. 
Through the GCMD, re-discovering the past can assist 
the researcher in finding paleoclimate data for 
reconstructing past climate change. 
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Abstract - The University of Arkansas (UA) Libraries, Center for Advanced Spatial Technologies (CAST), and 
Geosciences Department are collaboratively building a digital library collection of historically significant remotely
sensed imagery. UA Emeritus Professor Harold MacDonald of the Geology Department donated the imagery film of 
SEASAT, aircraft radar, Skylab, aerial photography and SIR-A, from the 1960s to 1980s, to the UA Libraries' 
Special Collections Department. The funding for this two-year collaborative project was provided by the Arkansas 
Center for Space and Planetary Sciences/NASA. 

In 2005/2006, digitization and web access were developed including methods of scientific scanning and metadata 
organization for the five "series" of imagery. A Web page was created for the project. In 2006/2007, the imagery is 
being developed as a geospatial digital library collection as part of the new UA Spatial Library (UASL) constructed 
by CAST. The UASL will provide more flexible geographic query capability and the means to view/download the 
imagery. The Web page for the historic imagery project serves as a portal to the UASL's digital library collection, 
and links from the UA Libraries Special Collections as a user finding aid. Users can discover landscapes of the past, 
important in the analysis of geologic and geographic features and in the detection of land cover changes. 

INTRODUCTION 

A collaborative project was undertaken to digitize a 
collection of remotely sensed imagery at the University 
of Arkansas, an undertaking of a team from the 
University Libraries, the Geosciences Department and 
the Center for Advanced Spatial Technologies. The 
collaborative project was funded by the Arkansas 
Center for Space and Planetary Sciences/NASA. With 
the digitization, indexing and creation of a Web site, 
access now serves as the key to the imagery within this 
unique historical collection. Given the dates of the 
imagery, from the 1960s to I 980s, applications using 
this imagery can serve as "keys" to discovery of past 
landscapes. 

PROJECT DEVELOPMENT 

A collection of remotely-sensed imagery film from five 
platfom1s was donated to the University of Arkansas 
Libraries Special Collections in 2004. (See Figure I.) 
The collection consists of five different platforms 
(identified as series): 

SEASAT 
Aircraft Radar 
Skylab 2,3 & 4 
Aerial photography 
SIR-A (Shuttle Imaging Radar). 

There are 343 canisters of film in the collection, with 
the dates of the imagery film ranging from the 1960s to 
1980s. Remotely-sensed imagery was donated by 
Professor MacDonald, to the University Libraries 
Special Collections. 

The collection was amassed during the career of Dr. 
Harold MacDonald, Distinguished Professor of 
Geology, who was involved in the development of 
satellite and aircraft-based instrumentation for remote
sensing. Because the Geosciences Department did not 
have the room for the collection, the Geosciences 
Librarian proposed in 2001 that the imagery become 
part of Special Collections. A graduate student was 
assigned to inventory and box the entire collection, 
which is now housed in the UA Libraries' off-site 
storage facility. 
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Subsequently, two grants were obtained from the new 
Arkansas Center for Space and Planetary Sciences, 
supported by NASA. The funded project was 
collaborative with the University Libraries, CAST (the 
Center for Advanced Spatial Technologies), and the 
Geosciences Department. The grants have included 
funding to support the invaluable work of a graduate 
student and two REU (Research Experience for 
Undergraduate) students. 

Year One: Digitization and Web Access 

The first year of the project, 2005/2006, involved 
digitization of a sample of each series of imagery and 
web access. Methods of scientific scanning and 
mctadata organization were developed. A sample of 
over 300 image frames was digitized, representing each 
of the five imagery series. A web site (http:// 
www.cast.uark.edu/library/mc 1598/) was created for 
the project, pulling together information about the 
historical context of the collection as well as a means 
of providing online access to the imagery. (See Figure 
2.) 

Year Two: Development as a Digital Collection in 
Spatial Library 

In the second year of the project, 2006/2007, the 
digitized and indexed imagery is being transformed 
into a digital collection as part of the University of 
Arkansas Spatial Library. The new University of 
Arkansas Spatial Library, being created by CAST, will 
enhance searching and access to the collection of 
Imagery. 

Digitization 

During the first summer, our REU student and the 
Geosciences professor who specializes m 
photogrammetry, experimented with methods of 
scanning. Using high precision photogrammetric 
scanners and then comparing sample scans, they 
determined that the desk top scanner was good for our 
purposes. Purchasing our own gave us flexibility to 
scan during the project and then into the future as 
requested. We purchased an Epson 10,000 XL scanner, 
with the critical Transparency Adapter. A frame was 
constructed with rollers to hold the film in place over 
the scanner. (See Figure 3.) 

In further experimentation, spectral methods were used 
to analyze the images. It was detcm1incd that scanning 
at 1200 dpi was most suitable for the imagery film. The 
images were saved as tiff files. The methods are 
documented under "Technical Specifications" on our 
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Web site, which also links to detailed instructions 
about scanning. (Sec Figure 4.) 

Digital Collection: Spatially Indexing the Imagery 

Paper flightline index maps were scanned and then 
georeferenced to create the indexing for the imagery. 
For most of the series, indexes to the geographic 
coverage of the imagery were available as paper 
t1ightline maps; some had been created by Dr. 
MacDonald and his students. Our graduate assistant 
scanned the t1ightlinc (or ground tracks or paths) index 
maps. He then gcorefercnccd the scanned maps, using 
ArcGIS, for the purposes of gcospatial referencing of 
the imagery coverage. (Sec Figure 5.) 

Digital Collection: Creating the Geospatial 
Database 

A data layer was created for each imagery series. The 
records were based on the initial inventory. ArcGIS 
was used to create the database schema and to add data 
about each roll of imagery film. For creating the 
gcospatial database, our graduate assistant used 
ArcGIS to form data layers about the geographic 
coverage of each imagery series. Mctadata descriptions 
were developed for each layer. (See Figure 6.) In the 
summer of 2006, our graduate assistant and the REV 
student used the initial inventory to create a record for 
each roll of film, in the ArcGIS. These records will be 
exported later into an Oracle database that is the 
framework of the University of Arkansas Spatial 
Library. 

University of Arkansas Spatial Library (UASL) 

In 2007, MacDonald's collection will be integrated into 
and available through UASL. The UASL is an Oracle 
spatial database developed and operated by the Center 
for Advanced Spatial Technologies (CAST) and serves 
as a geospatial warehouse for researchers in many 
fields. It currently contains over three terabytes of 
raster imagery and vector geospatial data layers from 
across the globe. The staff at CAST initially developed 
the spatial library technology for Arkansas' GeoStor, 
the first and award-winning statewide, comprehensive 
geospatial data warehouse and delivery system. The 
technology has also been adopted by NASA to develop 
MesoStor for a Latin American/Caribbean Basin 
gcospatial data warehouse. Once loaded into UASL, 
the imagery collection will be searchable by 
geographic coverage, platform type and date through a 
variety of web-based interfaces into the database. (See 
Figure 7.) 



ACCESS "KEY" TO THE IMAGERY 

The imagery of the MacDonald's Collection is 
accessible through the project's Web site. This Web 
site serves as a finding aid for this collection as part of 
the University Libraries' Special Collections, linked as 
a "manuscript collection." It was created by the staff at 
CAST, to bring together information about Dr. Harold 
MacDonald, the five types of imagery in the collection, 
technical specifications related to scanning the imagery, 
and the project goals. (Sec Figure 2.) 

When the collection is ready, the Web site will link to 
the UASL where one can obtain imagery files, or 
contact information about the imagery. The planned 
interface into UASL uses the worldwide coverage 
available through the Google Maps API as a backdrop 
for displaying footprints of McDonald imagery 
collection. This backdrop, or reference layer, facilitates 
geographic search using contemporary satellite and 
aerial images as well as infrastructure layers (roads, 
waterways, etc). In addition to viewing the ground 
coverage of each roll in the collection, a user will also 
be able to view thumbnails of available scanned frames 
from each platform. As users request scanned frames 
from the collection the number of available high 
quality scans will increase and be added to UASL for 
future usc. 

How to Query UASL for Imagery 

To access the imagery through the UASL, a user will 
first identify the desired imagery/other geospatial data 
by area or attribute. From the initial results the user 
will review the mctadata about the available imagery or 
other data sets and make a selection. For a request, 
links to the data will be downloaded via email to 
registered users. When scanned imagery is available, 
the URL is included in the email and the user will 
download the data via FTP onto their hard drive. When 
imagery is not yet scanned, a reference number to the 
roll and the metadata about the imagery series will be 
provided in the email. The email will also include 
contact information about requesting the scanning of 
the imagery through the Special Collections of UA 
Libraries. 

APPLICATIONS: "KEY" TO DISCOVERY OF 
PAST LANDSCAPES 

For each of the five platforms, a scanned example from 
each series of the remotely-sensed imagery is presented, 
as "keys" to discovery of past landscapes. 

Dixon and others 

SEASAT 

In 1978, SEA SAT was the first Earth-orbiting satellite 
designed for remote sensing of the Earth's oceans. 
SEASA T's Synthetic aperture radar provided a unique 
and unprecedented fine-scale view of the dynamics of 
the upper ocean, ice surfaces, and coastal regions. It 
was collected in 100 km swaths, producing 25 m 
spatial resolution. Imagery was acquired spanning land 
and water of Central and North America, and the 
Caribbean, Atlantic, and Arctic Ocean regions. (See 
Figure 8.) 

Aircraft Radar - Side-looking Aperture Radar 
(SLAR) 

Side-looking aperture radar (SLAR) was used to 
acquire the imagery during the 1960s. With SLAR it is 
possible to obtain terrestrial data, independent of 
weather conditions, particularly cloud cover which is 
significant in the regions of the lower latitudes. This 
collection is composed of imagery of selected regions 
of the United States and also of Panama and Columbia. 
Aircraft radar imagery is useful in mapping geological 
structures. (See Figure 9.) 

Skylab 2, 3 & 4 

The early skylab missions, 2, 3 and 4, were flown in 
1973 and 1974. One of the mission objectives was to 
acquire earth photography. Using a six-camera, 
multispectral system, the objective was to determine 
what kind and how much photographic data could be 
acquired of the Earth's features. This scan example 
shows extensive cloud cover. Other skylab imagery 
includes infrared, useful to identify deforestation 
patterns, among varied applications. (See Figure I 0.) 

Aerial Photography 

Dr. MacDonald's collection of aerial photography was 
a miscellaneous collection, used for specific teaching 
and research purposes. The photography dates from the 
late 1960s to the early 1970s, but is not indexed. Most 
of the imagery is coverage of Arkansas, as shown in 
this example, and is of potential interest for our 
Libraries Special Collections users. (See Figure 11.) 

SIR-A (Shuttle Imaging Radar) 

This imagery is "Shuttle imaging radar A" data, 
collected on the second flight of the space shuttle 
Columbia, in 1981. It was the first attempt to usc 
synthetic aperture radar from a space shuttle, a project 
for which Dr. MacDonald served as co-investigator. 
SIR-A acquired data with a 50 km swath, and the 
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imagery has a 40 m resolution. Radar images were 
acquired of different regions around the world, and 
delineated geologic features. In this example, human 
modifications of the landscape are also revealed. SIR
A successfully demonstrated the capability of the 
Shuttle as a scientific imagery platform. (See Figure 
12.) 

CONCLUSIONS 

An innovative approach for a cooperative digitization 
project was demonstrated through collaboration with 
the University of Arkansas Libraries, Geosciences 
Department and the Center for Advanced Spatial 
Technologies. This current project not only preserves 
but provides access to a historically-significant 
collection of remotely-sensed imagery donated by 
Emeritus Professor MacDonald to the University of 
Arkansas Libraries. For this project, the collaboration 
in sharing resources and expertise was and continues to 
be essentiaL Access to the imagery through the project 
website and UASL will be available in the third quarter 
of2007. 
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SEASAT Aircraft Radar Skylab Aerial SIR-A 

Figure I. Five platforms of imagery within the donated collection. 
(http://www .cast.uark.edu!library /me 1598/) 
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Figure 3. Desktop scanner with transparency adapter and with film rollers on a frame. 
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Figure 5. Print flightline index (left); digitized and georeferenced index (right). 
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Figure 6. Attributes of a roll of SEA SAT imagery. 

Figure 7. Example query results about available data 
sets, a combination of the older imagery of the 
historic collection and modem imagery within 
MesoStor. (http://servir.nsstc.nasa.gov/MesoStor/) 
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Figure 8. SEASAT example: Nicaragua/Honduras, 1978; coastal landforms and mountain topography. 
(http://www .cast.uark.edu/library /me 1598/) 

Figure 9. Aircraft Radar example: Northern Arizona, 1965; canyon country. 
(http://www.cast.uark.edu/library/mcl598/) 

Figure 10. Skylab example: Northeast North America, 1974; cloud patterns. 
(http:/ /www.cast.uark.edu/library/mc 15 98/) 



Figure I I. Aerial photography example: Arkansas River Valley, 1969; land cover. 
(http://www. cast.uark.edu/library/mc 1598/) 

Figure 12. SIR-A example: Sardinia Island, 1981; land-cover. 
(http://www .cast.uark.edu/library /me 1598/) 
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A REVIEW OF STATEMAP-FUNDED STATE GEOLOGICAL SURVEY MAPS 
ADDED TO THE NATIONAL GEOLOGIC MAP DATABASE'S MAP CATALOG 

2000-2005 

Connie J. Manson 
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2525 Sleater Kinney Road N .E. 

Olympia, W A 98506 
cjm@thurston.com 

Abstract- State geological surveys are primary producers of geologic maps, but those maps arc costly and labor
intensive for the state surveys to produce. In order to support those efforts, in 1992 the Congress passed the National 
Geologic Mapping Act to provide matching funds to the state surveys, under the ST A TEMAP component of the 
National Cooperative Geologic Mapping Program. The National Geologic Map Database (NGMDB) was 
established in 1996. The Map Catalog component of the NGMDB provides a bibliographic listing or index that 
intends to include all the geoscience mapping of theN ation, from all producers. The state survey maps funded under 
the ST ATEMAP program are an important component of that database. So, how well are the states doing? Not just 
in producing the maps, but also in submitting them for inclusion in the NGMDB? In order to assess that, a review 
was conducted of the STA TEMAP products in the NGMDB from 44 state surveys, from 2000 through 2005. 

INTRODUCTION 

State geological surveys are pnmary producers of 
geologic maps. However, those maps are costly and 
labor-intensive to produce. In recent years, many state 
surveys have had reduced budgets, and some are even 
struggling to survive. 

In order to support the mapping efforts of the state 
geological surveys, in 1992 the U.S. Congress passed 
the National Geologic Mapping Act. The Act provides 
matching funds to the state surveys, under the 
STATEMAP component of the National Cooperative 
Geologic Mapping Program. 

The National Cooperative Geologic Mapping Program, 
active since 1993, has three components: FEDMAP (to 
support Federal agency mapping); EDMAP (to support 
graduate student mapping); and STA TEMAP (to 
support state geological survey mapping). This study is 
limited to the STATEMAP component 

The National Geologic Map Database (NGMDB) was 
established in 1996. The Map Catalog component of 
the NGMDB provides a bibliographic listing or index 
that intends to include all the geoscience mapping of 
the Nation, from all producers. The state survey maps 
funded under the ST A TEMAP program are an 
important component of that database. 

THE STATEMAP PROCESS 

States submit proposals in the Fall for the next year's 
grant cycle (e.g., the proposals for the 2007 grant cycle 
were due in early November 2006). The proposals are 
then reviewed by the USGS, with the new contracts 
announced in early 2007. At least a preliminary version 
of each completed map is due to the USGS by June 30, 
2008 in order to satisfy the contract. The bibliographic 
information for the published/open file maps should 
then be submitted for inclusion in the NGMDB 

So, how well are the states doing? Not just in 
producing the maps, but also in submitting them for 
inclusion in the NGMDB? In order to assess that, a 
review was conducted of the 1,552 STATEMAP 
products issued by 44 state surveys that were 
contracted for preparation from 2000 through 2005. 
(For various reasons, GA, HI, KY, NY, RI, and SO 
were excluded from this study). 

METHODOLOGY 

The USGS maintains a website (http://ncgmp.usgs.gov/ 
ncgmpabout/statemap/) about the ST A TEMAP 
program. There is a Fact Sheet for each state, which 
usually includes the quadrangles funded in each grant 
year. For each state, I checked the Fact Sheet to see 
which quads the state was funded to produce. Next it is 
a matter of matching up what the state proposed to do 
with what is in the NGMDB. 
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This study reveals that some states are very good about 
actually issuing the maps, while others are not. Some 
states arc very good about submitting the bibliographic 
information for those maps to the NGMD while others 
are not. 

CONCLUSION 

Of the 1,552 maps funded by the STATEMAP program, 
2000-2005, 1,128 (75%) were issued by the state 

surveys, through October 2006. Of those, 735 (47% of 
the total 1 ,552) were included in the National Geologic 
Map Database as of October 2006. 

The managers at both the National Cooperative 
Geologic Mapping Program and the National Geologic 
Map Database are aware of these issues and are 
striving to correct them. 

Figure I. Life cycle of the geoscience report in the pre-digital era 

In the pre-digital era, the state surveys would (theoretically) conduct the entire publication process, from hypothesis 
to publication and distribution. However, in this much more complicated digital era, some state surveys short-cut the 

process and submit preliminary digital maps to the National Cooperative Geologic Mapping Program rather than 
submitting the finished product to the National Geologic Map Database's Map Catalog. 
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Abstract- The Second Geological Survey of Pennsylvania (1874-1889) produced an unprecedented volume and 
quality of geologic reports, described in 1924 as "the most remarkable series of reports ever issued by any survey". 
The output of the Survey resulted in over 80 texts, nearly 600 accompanying maps and illustrations, a hand atlas, a 
six-volume grand atlas, and miscellaneous other publications. A treasure trove of geologic, economic and historic 
information, these publications were not well indexed and present a challenge for users and librarians alike. 
Additionally, Survey publications were printed on acidic paper which is now brittle and subject to extreme browning. 

The purpose of the Second Survey project was two-fold: to preserve the publications of the Survey and to digitize 
and index their content. The project involved creating a comprehensive listing of all publications of the survey, 
obtaining preservation and digital copies of microfilmed texts, scanning color plates and illustrations, preserving 
oversized plates, designing a scheme for recording preservation information, editing and organizing the scanned 
images for presentation on the Internet, assigning a mctadata scheme, and creating an interface for users to search, 
browse and access the content. Some of the challenges that were overcome include designing a way to safely and 
rapidly flatten maps that had been stored folded for over 100 years, determining ways to utilize MARC fields to 
record preservation information, and establishing standards for recording preservation actions on original pieces. 

INTRODUCTION 

The late 1800s in the United States arc known as the 
Gilded Age, the time following the War Between the 
States when businesses were booming and the 
economy was expanding at a rapid pace. It was the era 
of Rockefeller, Vanderbilt, and Carnegie. Demand for 
the building blocks of industry - coal, iron, and steel -
was high and Pennsylvania, already a major supplier of 
these mineral resources, was eager to expand its 
knowledge of the extent and location of its mineral 
wealth. This was the climate when the Second 
Geological Survey of Pennsylvania was created. 

ABOUTTHESECONDSURVEY 

Initiated by order of the legislature m 1874, the 
mandate of the Second Survey was to focus on 
economic resources such as coal, oil and iron and to 
quickly publicize the results of their work. To better 
understand the context of the latter mandate, one must 
know something of the history of the First Geological 
Survey of Pennsylvania. Begun in 1836 with a goal of 
completion within five years, the First Survey was 

finally completed in 1858, nearly twenty years late. 
Administrators of the Second Survey were extremely 
sensitive to the issue of publishing reports in a timely 
manner, so much so that many volumes were published 
with a minimum of editing, leading to extensive 
editorial and other errors throughout the volumes. 

The Second Survey was officially completed in 1889 
with the final volume published in 1895. The Second 
Survey produced 124 reports including over 80 texts of 
more than 31 ,000 pages and 70 foldout plates, a hand 
atlas of color plates, a six-volume grand atlas, and 
nearly 600 loose maps and plates. Volumes were 
published as octavos with accompanying maps issued 
folded in a pocket in the text or in an accompanying 
atlas. The size made for easy mailing to mine owners, 
developers, and prospectors. Maps were available for 
purchase as separate individual items as soon as they 
were published. Rather than completing the survey on a 
county-by-county basis, reports were issued initially by 
theme and later by region. Reports covered anthracite 
coal resources, bituminous coal resources, and 
petroleum resources as well as reports by region and 
county (Figure l). 
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··Geological Reports of Pennsylvania, 1874--1884 . 

z 

Figure 1. Map showing geographic distribution of reports 

WHY THIS PROJECT WAS UNDERTAKEN 

Due to the rush to produce reports and to make them 
available to the public, the Second Survey contained 
many errors since the short publication deadline left 
little time for editing or indexing. This condition, 
coupled with the large number of volumes issued, 
makes finding information in the Second Survey 
difficult. A fulltext, searchable version of the 
publications of the Second Survey would greatly 
facilitate its use. 

Additionally, the Second Survey was published on 
acidic paper which had become quite brittle. Pages had 
begun to crack and fall apart and colors had begun to 
fade from the illustrations. Maps could no longer be 
unfolded without breaking or cracking. The original 
texts and maps urgently needed preservation treatment 
to stabilize the materials and halt further degradation. 

PROJECT MANAGEMENT 

The two goals of the project were the creation of a 
fulltext, searchable version of the Second Survey 
publications and preservation of the originals. Multiple 
copies of each item were obtained from various sources 
so that the best quality copies could be used for 
scanning and for long term preservation and retention. 
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In order to manage the project and keep track of all the 
pieces, a master file was created identifying each 
separate item published in the Second Survey. The 
master file contained information such as title, author, 
date, series number, location and number of color 
plates, location and number of folded plates, and so on. 
As the project progressed, the master file was updated 
with file names, file sizes and other information related 
to the digital versions being created. The information 
contained in the master file was also used later to 
enhance existing catalog records in the form of 
contents notes and added entries for map titles and 
authors, thus making specific items easier for users to 
locate. Figure 2 shows a catalog record with added 
notes and entries based upon information from the 
master file. 

PRESERVATION ACTIVITIES 

Much of the Second Survey had previously been 
captured on monochromatic microfilm. The present 
project concentrated on preserving originals and 
creating preservation copies of color images. Two 
copies of each original plate were targeted for 
preservation. Since the large items, mostly maps, were 
issued folded and the paper was quite brittle, it was 
impossible to unfold them without having the paper 
crack. To minimize damage a humidifier was used to 



'soften' the paper prio\ to unfolding the item (Figure 3) 
(Musser and Behler, 2006). Once unfolded, the maps 
were flattened, scanned, de-acidified and encapsulated. 
One of each treated plate was placed in a permanent, 
non-circulating collection; another was placed in the 
collection for public usc. Notes were added to the 
MARC record in field 538, which is used to record 
preservation information: 

Action Note: Housed; Encapsulation; PSU 
Libraries- 2 copies; PDA PSt 
Action Note: Conserved; Deacidification; PSU 
Libraries- 2 copies; PDA PSt 

Preservation infom1ation was also appended to the item 
level records so it would be clear which of the multiple 
copies of these items had received preservation 
treatment. For example, 

Personal Author: = 

Musser 

QE157.AJ6 T4 map- Earth and Mineral Sciences 
Library 

Note: Deacidified and encapsulated 

Having such item level detail is important and greatly 
aids in collection management, particularly in 
situations where multiple copies are involved. For 
example, if the library owns five copies of an item, the 
loss of one may not be greatly noted since other copies 
arc available. If, however, it is known that the lost copy 
was one that had been considered a preservation copy, 
then steps can be taken to replace the preservation copy 
of the item. Without item level information, such 
information can be easily overlooked. Item level 
information also aids in retention and storage decisions, 
facilitating identification of best copies and those most 
appropriate for permanent retention. 

Title: Report of progress in Bradford and Tioga counties. 

Publication info: Harrisburg : Board of Commissioners for the Second Geo!OIJical Survey, 
[ 1878] 

Physical descrip: xii, 271 p. : ill., maps (2 col., folded); 22 ern. 
Series: [Report of progress] I Second Geological Surve)' of Pennsylvania, 1874-78 

; (3 

Contents: 1. Limits of the Catskill and Chemung formations I by A. Sherwood -- 2. 
Description of the Barela),., Blossben;;J, Fall Brook, .l'...rnot, .t:~.ntrim and Gaines 
coal-fields, and at the forks of Pine Creek in Potter County/ by F. Platt--
3. On the coking of b1tumtnous coal/ by John Fulton. 

Contents: Bradford map. Geological map of Bradford County/ by J.P. Lesley, 1876 
[title from back of map: Bradford County]-- Tioga map. Geological map of 
Tioga County I by J.P. Lesley, 1876 [title from back of map: Tioga County]. 

Action note: Housed; Encapsulation; PSU Libraries - 2 copies; PDA PSt 
Action note: Conserved; Deacidification; PSU Libraries - 2 copies; PDA PSt 

Subject: _ 
Subject: 
Subject: .. ·~ ·:;, 

Added author: 
Added title: 
Added title: 

Added title: 
Added title: 
Added title: 

Series: 

Figure 2. Enhancement of catalog record with added entries 
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Figure 3. Map humidifier 

DIGITIZA TION ACTIVITIES 

Page images of the text volumes were created by 
scanning the microfilm version of the texts. Color and 
half-tone plates, foldouts and separate maps were 
scanned in-house using various color scanners. The 
TIFF images were run through optical character 
recogmtwn (OCR) software to generate page 
transcripts (i.e., fulltext). Subsequently the TIFF files 
were converted to GIF format for display on the 
Internet. 

The digital (GIF) images were organized into chapters 
and each file and file folder was individually renamed 
to mirror the pagination and chapter headings of the 
original text. Setting up the folder structure for some 
volumes was a challenge since the tables of contents 
did not always accurately reflect the volume's contents. 
Naming each file folder was also time consuming. To 
facilitate the process of renaming each of the page 
image files, a free software program, CKRename, was 
used (CKSoft, 2008). This program supports sequential 
numbering of multiple files as well as other functions 
such as appending and replacing specific text. The 
plates and other materials that had been scanned in
house were integrated into the digital texts after having 
been converted to JPEG2000 images to allow quick 
viewing of large images on the Web. Once the digital 
volumes were completely structured for the Web, they 
were checked for any scanning or display problems. 
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Metadata information was supplied based upon 
information in the master file and the library catalog 
record for each item. Selection of which metadata 
elements to use was decided in conjunction with the 
Libraries ' Cataloging Department and was designed to 
conform to the metadata schema already being used for 
other digital collections. The standard elements such as 
title, author, etc. were supplemented with additional 
elements for map scale and type of illustrated material. 
The digital texts were then loaded into a newly created 
digital collection entitled Pennsylvania Geology 
(Figure 4) (Pennsylvania State University, 2006). 

Other challenges that were addressed include the 
naming schema for folders, files and texts; the amount 
of metadata to add; how much editing and clean-up of 
the OCR text transcripts to do; decisions about the 
method to compress and serve up large files (e.g., the 
large map images); whether the digital version needed 
to be an exact facsimile of the print; what software to 
use to serve up the imagery; and how to handle errata. 

Work continues on the digital materials in the 
Pennsylvania Geology collection in the form of 
addition of supplemental metadata for many of the 
illustrations and maps. The OCR software was unable 
to extract the text on most of the maps and from any 
pages where the text appeared sideways on the page. 
Additionally, the ability to download entire map 
images is still in development. 



PROJECT BENEFITS 

Copies of the original texts and maps from the Second 
Geological Survey of Pennsylvania are now preserved 
for posterity. Digital versions of the works of the 
Second Survey are now accessible via the Internet to 
any interested user. Access to the online version of the 
Second Geological Survey has sparked increased use of 
other library resources related to the geology of 
Pennsylvania as well as the historic resources in our 
Special Collections department. Improved catalog 
records, with more added entries and expanded 
contents notes, are making it easier to identify 
materials in the online catalog and unique editions of 
some of the maps were also identified through this 
project. Thanks to the fulltext indexing of the digital 
images, users have fast, easy, and improved searching 
capabilities. Library staff are able to answer questions 
about the Second Survey that could not be answered 
before, use of the Second Survey materials has 
increased, and users are making use of the Second 
Survey publications in new ways. Researchers of the 

Pennsylvania Geology 

SEARCH: 

Fields Search For: 
IAcrossAIIFields ,v r--------

Choose a relationship between search terms: 
0 Use AND to match an words 

0 Use to match any word 

OR BROWSE Second Geological Survey: 

C:>ntact us 

Musser 

future will have access to the discoveries of the past in 
a way the original authors could hardly have dreamed. 
The digital Second Survey collection provides 
unprecedented access to the work of early geologists 
and to information about the geologic and mining 
history of the Commonwealth. 

Acknowledgement - This project was made possible 
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About the Second Survey: 
Described in 1924 as "the most remarkable series of 
reports ever issued by any survey", the Second Geological 
Survey of Pennsylvania (1874-1889) produced an 
unprecedented volume and quality of geologic reports. 
With over 80 texts, nearly 600 accompanying maps and 
illustrations, a hand atlas, a six-volume grand atlas, and 
miscellaneous other publications, the Second Survey 
contains a treasure trove of geologic, economic and 
historic information about Pennsylvania during the Golden 

Figure 4 . Web site for the Second Geological Survey of Pennsylvania 
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Abstract~ The United States Geological Survey Library supports the information needs of the federal government, 
USGS staff and the external community of geoscience information users. These external users include geologists, 
engineers, land usc planners, public policy experts, environmental scientists, and the general public. As the largest 
geoscience library system in the U.S., the USGS Library provides access to unique collections of materials and 
international publications and plays a vital role in the informal network of geoscience libraries in the nation. Like 
many science/technology libraries in both the public and private sectors, the USGS Library has faced a number of 
challenges over its history. These include an evolving role within the parent organization, changing user needs, 
reductions in budget, rising costs of publications, and new technological applications to information management. 
Recent challenges have been significant for the Library's continued operation. There are a variety of possible 
responses open to libraries faced with change; some of these are described here. Whatever course the USGS Library 
takes in response to change, it seems clear that the Library will be a very different organization in the near future. 
The Library's transformation will have a significant impact on access to geoscience information for both the USGS 
and the public. 

INTRODUCTION 

Trends and new technology in scientific and technical 
information management have changed the perceptions 
and expectations of library users, the way libraries do 
business (Casey and Savastinuk, 2006; Warnken, 2004; 
Wainwright, 2005; Brophy, 2001; Drake, 2000; 
O'Leary, 2000; Corcoran et al., 2000), and specifically 
the geoscience library (Dunn, 2002; McLeod and 
Dubberke, 2002; Derksen, 1994; Hiller, 1994; 
Bichteler, 1990). Acceleration of change has been 
particularly noticeable from the latter part of the 201h 

century to the present. Government libraries are not 
immune to these changes and, moreover, as special 
libraries their fates are closely associated with that of 
their home agencies. The United States Geological 
Survey Library has been an integral part of that agency 
since the Survey's establishment in 1879. The Library, 
like other government libraries, has faced and met 
many challenges in its history. The past two decades, 
however, have produced an environment that demands 
effective and sometimes radical responses to change. 
The USGS Library has changed, but what is unclear is 
whether these changes will allow it to emerge from the 
present period as an effective information center. 

In the mid 1800s the United States government began 
to create science-based programs to serve the economic 

interests of the country. In particular, information about 
the physical United States, its territories, mineral 
wealth, and land and water resources was critical. The 
U.S. Geological Survey was established in 1879 by the 
451h Congress (U.S. Congress, 1879). The history of the 
USGS and the historical context of its mission, 
programs, and support have been documented by 
Rabbit ( 1979; 1989), Nolan and Rabbitt (1982), Dupree 
( 1957) and others. 

The library for the USGS was created as a result of the 
wording of the Act that established the Geological 
Survey. The Library purchased collections and 
aggressively collected publications of state, national 
and international geological surveys and societies, 
using USGS publications in exchange (USGS Library, 
2006; Regan, 1991; North and Faries, 1987). The 
Library provided access to these resources, assistance 
to its users, and support for various public information 
conduits. 

None of the people responsible for creating the USGS 
Library could have envisioned the changes that it 
would face in today's information environment. This 
paper focuses on the results of those changes and 
management strategies rather than the politics and 
policies involved, and discusses the Library's options 
for the future. 
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THE IMPORTANCE OF THE USGS LIBRARY 

The USGS Library has developed into a library system 
with a collection of geoscience materials that is truly 
impressive in breadth and depth. As of 2006, the USGS 
Library includes four main libraries---in Reston, 
Virginia; Denver, Colorado; Menlo Park, California; 
and Flagstaff, Arizona-and other libraries associated 
with research and field offices across the U.S. lt is the 
largest earth sciences library system in the world, with 
over 1.7 million books and journals, and hundreds of 
thousands of maps, microforms, photographic images, 
and field documents (USGS Library, 2006). Its 
resources include the most complete collection of 
USGS publications available and the sole source for 
some us~ documents; the largest body of original 
research documents in geology generated by the federal 
government, representing the output of over 125 years 
of scientific research by the USGS; the most 
comprehensive collection of U.S. topographic maps; 
and the largest collection of international geological 
publications in existence. The collection is supported 
by information specialists and access tools, and 
supplemented by an external network of reciprocal 
partnerships with other libraries. 

These resources make the USGS Library the United 
States' foremost library for the geosciences, even 
though it lacks formal "national library" status as that 
accorded to the National Library of Medicine and the 
National Agricultural Library. The high quality of the 
Library serves the USGS well in providing effective 
responses to the geoscience needs of the nation. The 
Library has supplied critical and timely information on 
energy and minerals, shared global resources, military 
issues, and on natural disasters including hurricanes, 
earthquakes, and volcanic eruptions (Blair and Hadden, 
2004). Because of its extensive international collection, 
the Library has been able to support USGS scientists in 
programs in the international arena as well (Berquist, 
1976; North and Faries, 1987; Rabbit, 1989; Taylor, 
1976). 

In addition to direct support for USGS scientists, the 
Library provides information to a diverse community 
of external users. These include field and research 
scientists, educators, cartographers, engineers, 
journalists, policy makers, environmental and land usc 
professionals, K-12 students, and members of the 
general public. Information is supplied directly to users 
or indirectly via cooperative agreements with external 
libraries. The USGS Library's web-based catalog 
brought up in 1999 (USGS Library, 2006) allows users 
to identify publications and facilitates resource-sharing 
with other libraries. Many of the Library's resources 
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are available in electronic format, and plans to add 
digital content will further expand access. 

CHANGES AND CHALLENGES OVER THE 
PAST TWO DECADES 

The USGS Library's operating environment over the 
past two decades can be characterized by the word 
"change"- internally in the agency, in the information 
scene, and in the Library's user populations. These 
changes created ongoing challenges for the managers 
responsible for the USGS Library's effectiveness as a 
special library. 

The dominant factor affecting the USGS Library is the 
status of the Survey. The USGS celebrated its I OO'h 
anniversary in 1979 and, as Rabbitt ( 1989, p. 46) points 
out, was one of "a very few federal agencies to survive 
for I 00 years with its original name and mission 
unchanged." Although name and mission remain stable, 
the programs and priorities of the USGS have evolved 
through time in response to shifting political climates, 
demands for geoscience information, and cycles in 
federal support (Rabbitt, 1979; Rabbitt, 1989). More 
recently, by the mid-1990s the political climate for 
funding earth sciences had deteriorated. Proponents of 
the Republican Contract with America in 1994 
proposed the outright abolition of the USGS, the U.S. 
Bureau of Mines and the National Biological Service 
(NBS) to reduce the federal budget (Schiffrics, 1995). 
Shortly thereafter Congressional committees 
considered measures that would privatize all surveying 
and mapping activities of the Department of the 
Interior and therefore the USGS, and projections for 
government support of the geosciences were 
pessimistic (Applegate, 1996; Craig, 1996). 

The USGS survived these challenges with most of its 
funding and functions intact. Both the Bureau of Mines 
and the NBS were less fortunate; they were disbanded 
and their remaining functions transferred to the USGS. 
Although the abolition of the Survey may have been 
unlikely after all of the political maneuvering was over, 
the USGS was left with an anxious awareness that 
legislators and the public in general lacked 
understanding of the value of its programs and how 
they benefited the country (Schiffries, 1995). Survey 
pnont1cs turned increasingly to results-oriented 
projects and customer service, to some extent at the 
expense of basic research (Kerr, 1995). The Survey 
tried to broaden its appeal and began to plan for the 
electronic publishing and distribution of some of its 
traditional publications and the creation of new 
products made possible by technology (Smith, 1997). It 
actively promoted itself as the science agency for the 
Department of the Interior (Mickle, 1997; U.S. House, 



1996). According to Survey Director Eaton, 
"organizational viability depends on demonstration of 
the practical relevanCe and significance of USGS work 
to society" (Eaton, 1999). 

These changes at the Survey generated a corresponding 
set of stresses on the USGS Library. Chief among these 
was that the Library's user populations were changing. 
By the 1990s the Library was doing business with a 
different internal customer base. It had lost users and 
potential advocates as the Geologic Division, its own 
division and home to much of the Survey's basic 
research, was downsized (Kerr, 1995). Other potential 
library users within the Survey were unfamiliar with 
the Library and what it had to offer. The needs of 
external users for access and document delivery were 
also changing, independent of the conditions of the 
Survey and its Library. A new generation of scientists 
and engineers had grown up with personal computers 
and the Internet, and all users had increased 
expectations of what a library should be providing in 
the way of new technological applications. 

The Library also faced external challenges in the field 
of information management. The cost of just doing 
business was increasing, especially for science libraries. 
During the 1990s, prices for scientific and technical 
publications, particularly journals, were rising beyond 
the means of many libraries to afford them (Cummings 
et al, 1992). ( Cf. Library Journal's annual Periodical 
Price Survey including discipline-specific pricing 
trends, April issues.) Geoscience libraries were 
canceling journal subscriptions (Hiller, 1994; Hiller, 
1993 ), and the USGS Library was forced to join them. 

Changes in the way libraries were doing business 
pushed the demand for technological improvements, 
another costly challenge. Technology was a growing 
necessity to provide up-to-date tools for users, to 
connect library systems, and to share resources in a 
time of decreased buying power. While offering real 
benefits, funding for technology had to be absorbed 
into already-stretched library budgets. 

The USGS Library was, in theory, well positioned to 
take advantage of the opportunities created by these 
changes. The Library represented over a century's 
worth of investment in geoscience information and had 
much to offer the Survey. The Library had 
opportunities to cultivate support from external users as 
well and was a valuable outreach tool. For practical 
purposes it was already functioning as the de facto 
national library for the geosciences. The Library was 
perceived as the ultimate resource for geoscience 
information by many federal agencies, professional 
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organizations, academic institutions and members of 
the public. 

However, the availability of opportunities does not 
mean that they can or will be exploited. The USGS 
Library operates as a special library, and special 
libraries face management issues not typical of other 
types of libraries. Herb White, in Managing the Special 
Library (White, 1984), describes goals that drive 
special library management priorities, including: 

Value to organization. The special library must 
actively establish its worth to the organization; 
value is not a given. 
Relationship to mission. The library must 
actively tie itself to the organization's mission. 

• Communication. The library must communicate 
both its usefulness and its needs effectively to a 
management that is not "library-savvy." 
Entrepreneurship. The library must take 
advantage of entrepreneurial opportunities to 
improve its worth and strengthen its ties to the 
organization. 
Competition. Special libraries operate within a 
competitive environment, fighting for resources, 
profile and turf. 

The USGS Library faced a number of problems in 
these areas in the 1980s-1990s, and by the end of the 
latter decade was not in a position of strength. (Again, 
this situation is viewed from a broader management 
perspective rather than focusing on organizational 
policies and politics.) Signs of the Library's ailing 
condition included the following: 

Uneven perceptions of value. As White points out, "the 
value of the library will ultimately be judged by what it 
does or does not do to support the mission and 
objectives of the larger organization" (White, 1984, p. 
33). The USGS Library was not successful in proving 
its worth uniformly across the Survey. Although many 
of its users had first-hand experience of the Library's 
value and perceived it as both necessary and 
irreplaceable to the geoscience community, others did 
not. Some users had no clear understanding of what the 
Library was capable of or what it was supposed to be 
doing. The consequences of not having a library at all 
were not consistently clear to Survey managers. 

Off-center relationship with the Survey's mission. Like 
many special libraries, the USGS Library was regarded 
internally as a support service rather than a contributor 
to the bottom line. Organizationally, the Library 
resided within the Geologic Division; it was not 
perceived throughout the agency as "belonging" to the 
USGS as a whole. The Library was not successfully 
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promoted within the agency as being directly 
connected to ~e USGS mission or its new proactive 
customer serlice environment. Even though it provided 
a valuable service to the public, was well used by the 
external community, and was a vital partner in the 
resource-sharing network of geoscience libraries across 
the country, the external user community was not 
generally perceived as significant to the Library's 
mission. 

Lagging response to customer needs. The Library 
needed to adjust its services to different user 
populations and changing conditions but, like many 
libraries, it was not fast on its organizational feet. The 
Library was unable to adequately expand its sphere of 
influence within the agency. The organizational 
environment did not encourage entrepreneurship, and 
the lack of resources to purchase publications and 
implement new services constrained the Library's 
usefulness. Even though external users were a 
significant group in terms of both use of the Library 
and the Survey's new customer service focus, little 
marketing or outreach to this community was done, nor 
was it regularly polled for feedback. 

Falling behind in a competitive environment. The 
USGS Library was losing the budget battles to support 
the programs, technology and collections it needed to 
effectively serve its users. This in tum contributed to 
its management problems in other areas. The Library 
had also lost turf battles over information within the 
agency. It was not participating fully in the 
management of the Survey's information or in the 
formulation of Survey policy on important information 
issues such as access and preservation, areas where the 
Library would be expected to have both expertise and 
assessment data from users. This was not considered 
the Library's territory. 

As a result of these weaknesses, the USGS Library was 
a target. With each proposed federal budget reduction 
the USGS had to look for ways to cut costs, and the 
Library was vulnerable to downsizing. The Library was 
hit with hiring freezes and reduced budgets for its 
international exchange program, and had canceled over 
1,600 journal subscriptions since 1986 (Garwin, 1997; 
AGI, 1997). In 1997 the USGS announced to Survey 
employees that it would implement further budget cuts 
for the Library including an acquisitions cut of about 
50% (Garwin, 1997; AGI, 1997; Nature, 1997). Users 
protested strongly. A letter from USGS staff to Chief 
Geologist P. Patrick Leahy stated, 
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"Of all the facilities we maintain for our research 
and other work in the public interest, none is as 
important as our library. It is not possible to do 

quality research in a timely manner without a 
fully functional, fully supported library on the 
premises" (AGI, 1997). 

Almost half of the USGS Library's users at Reston, 
Denver, Menlo Park and Flagstaff were external (AGI, 
1997). However, neither the external user community 
nor the other libraries that shared their own collections 
with the USGS were surveyed about the proposed 
budget cut. When news of the proposal did reach 
external users, it raised widespread and vocal criticism. 
Members of the geoscience community pointed out the 
repercussions for all users (Garwin, 1997). The 
president of the American Geological Institute (AGI), 
representing 30 member societies, sent a letter of 
protest to the Survey's Director Gordon Eaton stating 
that: 

"Congressional leaders who hold the USGS 
purse strings have repeatedly stressed the need 
for outreach to broaden awareness of the Survey 
and its activities. Given that emphasis on 
outreach, it seems particularly ill-advised for the 
Survey itself to cut funds for a library system 
that is one of its best outreach tools, serving as a 
valuable resource not only for academic and 
industry scientists but also for science journalists 
and members of the public" (Roy, 1997). 

Geoscience librarians protested the cuts and 
emphasized the USGS Library's important role in the 
larger network of information providers in the U.S. and 
internationally. Critical to this role was the potential 
impact on GeoRef™, a core database of geoscience 
literature. GeoRef™, which was based on the 
Bibliography of North American Geology originally 
created by the USGS Library (USGS, 2006), was 
developed as a non-profit research tool by the 
American Geological Institute (AGI). GeoRef 
depended heavily on the collections and cooperation of 
the USGS Library for ongoing additions to its content 
(Garwin, 1997). 

USGS officials expressed surprise over the negative 
reaction from the public, and some confusion over 
external users' perception of being stakeholders in the 
USGS Library. The budget proposal was withdrawn for 
the time. For the external user community, the USGS' 
proposal to reduce its own Library budget so 
drastically and the idea that the Library was so 
vulnerable to interdivisional warfare (Garwin, 1997; 
Nature, 1997) left a strong impression. They could no 
longer afford to just believe that the USGS Library 
would always be there for them. 



Stakehohkrs did recognize that changes needed to be 
made at the Library. Some members of the science 
community advocated transforming the USGS Library 
into an official National Library of the Geosciences 
(Hosler, 1997; Nature, 1997) and exploration of this 
formal designation was actually included in the USGS 
Library System Strategic Plan in 1997 (USGS, 1997). 
Others proposed the creation of a Friends of the USGS 
Library group to act as an external advocate for the 
Library, much as the USGS Coalition (AGI, 2007) 
docs for the Survey today. The USGS' strategic 
planning process for the Library (USGS, 1997) 
proposed reorganization within the agency, an 
expanded scope of collection development to address 
broader agency needs, creation of a stable funding 
mechanism, and staff development and outsourcing. 
The USGS libraries consortium would fonn a virtual 
library focused on information delivery to users. 
External users were formally acknowledged as a 
significant user population, as was the importance of 
seeking cooperative partnerships with other libraries to 
improve cost effectiveness. 

Some reorganization did take place. In 1999 AGI 
testified before the House Appropriations 
Subcommittee on Interior and Related Agencies: 

"We arc cautiously optimistic that the budget 
restructuring will be beneficial for the USGS. 
Specifically, we hope that the transfer of the 
USGS Library - our national library for the 
geosciences - to a Survey-wide "Science 
Support" account will lead to a higher profile for 
this national treasure and lead tofuture increases 
in support. It is critical that the USGS Library 
keep pace with the rapid advances now taking 
place in scientific publishing and archiving" 
[italics added] (AGI, 1999). 

However, progress toward many of the goals in the 
Library's Strategic Plan was not evident to users over 
the remainder of the decade, and future funding for the 
Library was left uncertain. 

With the appointment of Charles Groat as USGS 
Director in 1998, the Survey improved its success in 
communicating its programs' importance to federal 
funding agencies. Groat stated that the Survey's big 
challenges were to make their science more relevant, to 
communicate USGS science activities better, and to 
seek out more partnerships with universities and other 
organizations (Showstack, 2000; USGS, 2000). The 
agency's overall Strategic Plan for 2000-2005 
repeatedly emphasized delivery of information as a 
priority, and discussed assessment for customers of 
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USGS information as well as removmg barriers to 
resource sharing (USGS, 2000). 

The Library was a natural asset within the Survey to 
support this program direction. However, it had still 
been unable to shed itself of perceptions of 
marginalized status as the 21st century unfolded. An apt 
illustration of this marginalized condition is the 
Library's profile in the USGS Performance and 
Accountability Report for 2004 (USGS, 2005). The 
Library is absent from the major section of the report 
showcasing the numerous programs and their tie-in to 
the agency's strategic goals. Instead, the Library 
appears as a "heritage asset" under a section on 
supplemental stewardship accounting. The Library is 
referred to primarily by its collections; there is little 
mention of customer service-oriented performance 
outputs such as the number of internal and external 
queries answered, the number of documents supplied to 
users, amount of mctadata created to enhance access, 
or the number of visitors or database searches 
performed. There is no mention of the aforementioned 
agency programs that benefited directly from the 
Library's support. 

While the Library is indeed a part of the national 
heritage, it is dangerous for a special library to be 
categorized in this manner. The terms "heritage," 
"supplemental," and "stewardship" evoke just those 
caretaker images a special library should avoid in a 
results-oriented, customer service-driven political 
climate. To re-phrase Eaton ( 1999): "Organizational 
viability depends on demonstration of the practical 
relevance and significance of the Library's work to the 
USGS." 

RECENT 
LIBRARY 

STATUS-A CHANGED USGS 

ln 2005 the USGS was considering another round of 
budget cuts. More direct changes were coming to the 
Library. ln the spring of that year the geoscience 
information community was taken by surprise when a 
large number of USGS Library employees announced 
their departures after being offered retirement options 
with incentives. By the end of 2005 almost 50% of the 
Library staff were gone, including the Head of the 
USGS Library System, the Head of the Western 
Region Library in Flagstaff, and the librarian 
specialists for Maps, Fields Records, and the 
Photographs collection. Most of the vacant positions 
were restructured or left unfilled. This news was 
accompanied by reports of significant budget cuts for 
the collections. 
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Few organizations can go through such drastic 
downsizing unscathed. However, compared to the 
response to the proposed budget cuts of I 997, there 
wa(';.cmarkably little public outcry over this situation; 
the departure of almost half of the Library staff left 
little to actually protest against. In April 2005 the 
USGS announced that the Library had been 
reorganized under the Natural Science Network within 
the Geospatia!Information Office. The Natural Science 
Network was created to bring together the public 
service functions within the USGS, including the 
merger of the Library and the Earth Science 
Information Centers (ESICs) to form the Science 
Information and Library Services Center (SILSC). The 
national coordinator of the Natural Science Network 
indicated that additional plans for the Library included 
decentralization of the physical sites, outsourcing 
selected operations and reorganization, in order to 
make the transition to a digital library (Musser, 2005). 

Transformation to a Digital Library? 

In response to these changes, the geoscience 
information community asked, "What is the future of 
the USGS Library?" Information professionals were 
particularly interested in the issues surrounding the 
proposed transformation of the USGS Library into a 
functional digital library, having experienced both the 
benefits and the pitfalls of digitization in the 
commercial and non-profit realms for some years. 

Users of USGS publications have expressed 
enthusiasm over the digitization programs of the 
Survey (Jasc6, 2006; Derksen, 2002) for their potential 
to provide widespread access and take advantage of the 
Web's interactive capabilities. A major role of the 
USGS Library has been to provide access to USGS 
publications. However, as these publications became 
available electronically they moved out of the USGS 
Library's control. They became more elusive, more 
difficult for users to identify and for librarians to track 
(Jensen, 2002; Derksen, 2002). The weakening of the 
Library as a centralized source for USGS publications 
negatively affects accessibility for many users, who 
don't know where else to look. Access to data sets and 
other information scattered throughout the USGS 
website also relies heavily on user expertise that just 
may not be sufficient. At a minimum, the Library must 
be a primary access point to the Survey's own e
publications to function as a digital library. 

Not only has the USGS Library been an important 
source of USGS publications (and the final source if no 
other library has the item), but it has been the 
repository for those publications through time. With 
the rise of USGS c-publications, the Library has lost its 
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role in their preservation. The benefits of Web
accessible digital publications are balanced by an 
equally powerful risk that the publications may 
someday disappear. This concern is fueled by real 
experience: web users know that c-publications can 
vanish. In late 200 I the entire Department of Interior 
web presence including the USGS website and all of its 
web-based e-publications, was taken down as part of a 
legal dispute involving the Bureau of Indian Affairs 
(Nickum, 2003). The USGS website came back up 
shortly after, but in the interim there was no access to 
USGS c-publications. 

Another role of the USGS Library is to provide access 
to its collection of external publications, including the 
rich collection of materials from other government 
agencies. Many external publications arc copyrighted 
and therefore prohibited from digitization and mass 
distribution. Others, already in digital format, require 
appropriate licensing agreements to make them 
accessible to the public. What will happen to access to 
these resources in a digital environment? 

The Library's extensive print collections will be 
affected by the shift to digital. How much effort will be 
spent on acquisition or preservation to maintain a 
working print collection, with the organizational focus 
on the web? (The increase in USGS e-publishing may 
have an unintended negative impact on the already
beleaguered international exchange program, which is 
supported by the exchange of print USGS publications.) 

Format changes are also an issue. Digital resources are 
highly accessible, but many users still need a good 
print copy for their work. Most U.S. Government 
depository libraries lack the high quality large-scale 
printing capabilities necessary to adequately duplicate 
digital publications like color maps, and tentative plans 
to arrange for low-cost point-of-demand printers for the 
public in the mid 1990s have not materialized (Smith, 
1997). Will the USGS Library be involved in 
addressing this problem? Will it create its own print 
copies for users? In any event, pushing the costs for 
creating print versions to users will not be a popular 
choice. The potential for imbalances between the 
Library's print and digital collections feeds anxieties 
about continued access to all formats. 

In addition to the collection issues, users were 
concerned about the Library's ability to transform itself 
to a digital library given that it was now operating 
under proposed budget cuts, with fewer staff, and a 
lack of leadership positions from within. (The position 
of head of the USGS Library system was restructured 
to that of national library coordinator; this position was 
announced filled in early 2007.) After the staff 



reductions, Library services to the external community 
were curtailed. Specialists were gone, leaving 
significant gaps in the Library's institutional memory. 
The lack of professional librarians meant that decision
making was taking place with limited awareness of 
user needs and professional practices. The quality of 
the collections and the international exchange program 
were threatened. Contributions to AGl's GcoReflM 
database were expected to diminish as fewer external 
publications were acquired. The USGS Library needed 
all of the pieces to make the transition to a digital 
library: strong collections; metadata; search tools; 
licensing agreements; technology; and expert support. 
The transition and continuing operation of a digital 
library needed to be thoroughly planned, supported by 
a budget, and consistently implemented. 

THE FUTURE: POSSIBLE RESPONSES TO 
CHANGE 

The USGS Library has struggled with the problems 
faced by many other science and technology libraries. 
Libraries have responded to these challenges in a 
variety of ways, each of which is a possible outcome 
for the USGS Library as an entity. 

Closure 

From a management standpoint the USGS Library is 
vulnerable to closure-a challenge that cannot be met 
if it cannot be acknowledged. Closure of the Library 
would mean the destruction of a valuable resource, as 
well as a terrible waste of taxpayers' dollars. 
Dispersing the Library's collections to other sites 
would require funds and careful planning but, 
unfortunately, an organization usually has little stake in 
the aftermath of a library closure. When the U.S. 
Bureau of Mines' library was closed as the Bureau was 
disbanded in 1995-1996, parts of its collections were 
discarded without the usual practice of offering them to 
other libraries. The remaining parts were shipped to 
different government agencies (including the USGS 
Library), and some items are still poorly accessible to 
the public a decade later. 

A variation on the closure of a library is downscaling it 
to a reading room or storage facility by instituting 
crippling staff and budget cuts, resulting in near
complete loss of function. This becomes a self
fulfilling prophesy-no one uses the library so it 
doesn't warrant support. Closure is an unpopular and 
even unacceptable option for the Library's users. The 
USGS has avowed that the Library will survive and 
will continue to meet the needs of both the Survey and 
the public (McDermott, 2006). 
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Consolidation 

Since the USGS Library occupies multiple sites, 
consolidation to a single site is an option. 
Consolidation has the potential to improve efficiency 
and effectiveness in collections, statT and planning. A 
major disadvantage would be regional users' loss of 
access to the physical library and its resources. 
Technology can help compensate for this lack of access, 
and can even provide other resources to ease the loss. 
Over-night document delivery, electronic publications, 
digital reference services, and local access to peripheral 
technology (printers, scanners, etc.) can support users' 
needs, and even extend services to the desktop of home, 
office, or field site. The "catch" here is that funds must 
be allocated to support such services at a level of 
quality consistent with users' needs, and assessment 
must be ongoing to determine those needs. 

Outsourcing 

The recent changes at the USGS Library provide an 
opportunity to explore creative outsourcing, with all 
due consideration that outsourcing should address user 
concerns of continuing access and appropriate service. 
The Library has already taken some steps towards 
outsourcing, for example by using fcc-based document 
delivery services and hiring contract personnel (Gard, 
2006). Any outsourcing should, of course, be planned 
with care. An outsourcing agency should have a 
mission and priorities that are congruent with those of 
the Library. 

Whatever the scale of proposed outsourcing, feedback 
from all user populations is desirable. Outsourcing of 
services can have a significant impact on some 
members of the user community. Outsourcing of data 
produced by the USGS that results in restrictions or 
fees for access should be avoided. There are non
commercial options for outsourcing available to the 
USGS Library in the form of collaborative projects 
with the many government agencies, non-profit 
organizations, professional societies and academic 
institutions which have considerable expertise in 
managing geoscience information. 

Joint Use Operations 

Joint use libraries are a viable means of sharing costs 
between two or more organizations whose missions 
overlap sufficiently. The most publicized case of true 
joint use is that of the collaboration between San Jose 
State University and San Jose Public Library to 
establish the Dr. Martin Luther King Jr. Library in 
2003 (Berry, 2004; Breivik and McDermand, 2004). 
Many state agencies have entered into collaborations 
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and share library resources with academic institutions, 
including the geological surveys of Kansas, Indiana, 
Minnesota, Oklahoma, South Dakota and Wyoming, 
the Montana Bureau of Mines and Geology, the 
Nevada Bureau of Mines and Geology, and the Texas 
Bureau of Economic Geology. While these are not all 
examples of fully-integrated joint libraries, they do 
provide a model for future planning. Joint usc libraries 
ideally result in enhanced resources for both partners. 
Their users benefit from richer collections, staff 
expertise, and often improved user experiences in the 
form of longer hours of operation, larger facilities, 
building amenities, and add-on services such as 
photocopying and computing. Sharing library 
operations even offers the possibility of expanding 
USGS Library services to other sites. 

Re-making the Library 

Change offers opportunities to re-make the USGS 
Library to a stronger and more effective resource. This 
can in fact be an exciting time to alter the Survey's 
perception of the Library, to reinvent the Library as a 
primary asset to USGS programs. The following 
should be considered: 
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Digital and print collections. The Library is 
uniquely positioned to be the central access 
point for USGS publications and data. 
Centralized access to USGS e-publications is a 
real benefit for users, who seek barrier-free 
information experiences. The Library should not 
then abandon its valuable print resources, which 
are one of its greatest strengths. In tandem, 
strong efforts should go into preserving the 
resources of the Library and the Survey for the 
long term; both print and digital resources 
require this attention. 

Expert support for users. Specialists in both 
geoscience information and information 
management add value to the Library. Expert 
services include "to the desktop" information 
delivery, 24x7 reference service, research 
assistance, and training and workshops. Services 
such as webpages targeting subsets of the user 
community, expert selection for collections, and 
enhanced mctadata can be especially valuable to 
off-site users. 

Outreach. Outreach and communication are 
central to the Library as an information resource. 
Assessment of user needs and services would 
help the Library develop outreach programs and 
shape proactive responses to users' needs as 
they evolve. Incorporating the external user 

community into formal stakeholder groups, for 
example appointing external representatives to 
library advisory boards and planning bodies, can 
bring in expertise, new viewpoints, and new 
avenues for communication and advocacy. 

• Partnerships. "Physical and organizational 
[information] silos are no longer effective in 
meeting twenty-first century needs" (Warnken, 
2004). The USGS has a history of collaboration 
with others, but for the Library formal 
partnerships beyond interlibrary loan are still 
largely unexplored. Possibilities for 
collaboration include joint-usc collections to 
serve users' increasingly multi-disciplinary 
needs; participation in regional consortia; 
networks of patron-initiated document delivery; 
active collaboration with GeoRcflM; and 
international partnerships to build digital 
libraries of geological publications. 
Collaborative arrangements give libraries the 
opportunity to focus on those areas that are 
unique or special to them. Alternatively, 
libraries may discover that they can "give up" 
some things to the other partners. 

Connection to the USGS mission. The USGS 
Library has the potential to become the Library 
for the entire USGS. A re-created Library should 
be developed to make itself central to the 
Survey's mission both as its primary information 
provider and as a natural outreach tool to the 
public. 

Survival as a special library. For the Library to 
fulfill its mission, it needs a clear vision of the 
Library's future, effective leadership, and active 
support by the USGS. Stable funding, whether 
by designation as a national library or by other 
means, would further this goal. The Library has 
a history and the resources to meet the 
traditional information needs of the geoscience 
community. It is possible to use this strong 
foundation to transform the Library into an 
organization able to thrive in the future. 

Which of the above possible responses to change 
would be the right one? What do Library users want? 
What actions will ensure the continued health of the 
Library? There should be considerable common ground 
in response to these questions. Pruett ( 1982) was 
writing about geoscientists at the beginnings of the 
information technology revolution, and Lamb ( 1999) 
when change was in full swing, but their findings on 
what geoscientists need are similar and still relevant 
today. Like library users elsewhere, those who use the 



USGS Library want a resource that will be there for 
them when they need information. They want to be 
able to easily identify items and get their information in 
a barrier-free environment Electronic resources will 
suit some needs; others can be met best by print Users 
want these resources to continue to grow in breadth and 
depth over time, and include publications from across 
disciplines and from a multitude of sources. As with 
any library, the USGS Library cannot collect 
"everything," but partnerships with other libraries can 
help ensure that, collectively, a vast range of 
information is readily available. Both USGS staff and 
external users are stakeholders in the Library; they 
want proactive outreach and communication. 

The USGS does in fact need a library, without which it 
will try unsuccessfully to manage a growing multitude 
of services and information resources. Collections and 
access arc a significant piece of library services but are 
just not enough. Staff expertise, tools to identify and 
retrieve information, preservation, outreach, and short
and long-term planning for all users' needs are a 
necessity. 

CONCLUSION 

The USGS Library, a unique and valuable resource, 
has been battered by changes in federal agency 
management and the evolving information environment 
over the past two decades. With other libraries' 
examples to draw upon, the USGS Library could 
respond by downsizing or consolidating its resources, 
outsourcing functions, seeking partnerships, re-making 
itself into a different organization, or by using a 
combination of these strategies to survive. Some of 
these responses will allow the USGS Library to grow 
and thrive; others will lead to a diminished information 
resource for the science community. In the words of 
Roy Tennant ( 1999), 

"The game has changed. W c face an array of 
possibilities and challenges that will leave no 
library untouched. We are, whether we want to 
or not, about to become much more than we are 
now- or much less." 

At this point it is an entirely reasonable question to ask, 
"Will the USGS Library become much more or much 
less than it is now? What will its resources be and who 
will it serve?" 
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PLANNING FOR A NEW DATA PRESERVATION SYSTEM FOR THE NATION 

John C. Steinmetz 
Indiana Geol. Survey 

Indiana University 
6I 1 N. Walnut Grove 

Bloomington, IN 47405 
jsteinm@indiana.edu 

Linda C. Gundersen and Tamara L. Dickinson 
U.S. Geological Survey 

911 National Ctr. 
Reston, VA 20192 

Abstract- The National Geological and Geophysical Data Preservation Program Act of 2005 was signed into law as 
part of the Energy Policy Act of 2005. The new law arrived at a propitious time. Many federal and state geological 
repositories are at capacity. A poll of state geological surveys revealed that two-thirds of them have less than 10% 
space remaining. Many state repositories are gaining additional, but temporary and substandard space, using ocean
going containers or offsite warehouses, where access is limited and conditions are poor. Nearly half the repositories 
refuse to accept samples, while others are selective with the samples that they do accept. The Act authorizes a 
federally-supported, distributed repository system to contain "geologic, geophysical, and engineering data, maps, 
well logs, and samples" accessed through a national, web-based catalog. Administration of the system will be 
through the U.S. Geological Survey, advised by a Federal Advisory Committee (FAC), and in association with the 
state geological surveys. The Act authorizes $30 million for each of five years. In January 2006, the F AC 
established a data preservation working group to draft an implementation plan that was submitted to Congress in 
August of 2006. Included in the plan is creation of a National Digital Catalog, which will serve as a one-stop portal 
for geoscience materials and related data (cores, sample collections, geophysical logs, etc.) and a competitive, 
federal-assistance program for states and federal agencies to preserve their collections. Included will be support for 
data rescues (materials in imminent danger ofloss), infrastructure (buildings, shelving, equipment), staffing, and for 
digital scanning, conversion, and archiving. The program includes support for outreach, public awareness and 
workshops. Finally, accountability measures will ensure performance is demonstrated before a state or federal 
agency can compete for additional funds. Implementation of the plan awaits federal appropriations. 
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OUTCROPS.ORG: AN EXAMPLE OF CO MAPPING- COOPERATIVE, 
COMMUNAL, WEB-BASED MAPPING WITH FULL CONTENT MANAGEMENT 

Paul D. Howell 
Dept. of Earth and Environmental Sciences 

University of Kentucky 
I 0 I Slone Bldg 

Lexington, KY 40506-0053 
phowell@uky.edu 

Abstract - Comapping is the development and presentation of rich digital content with spatial context by 
cooperative groups or communities, in an interactive and real-time digital environment. Comapping stands for 
community, cooperative or collaborative mapping. Making digital maps of content in pre-existing databases, no 
matter how it was collected is not comapping ... members of a community should be actively engaged in the mapping 
effort and capable of editing their contributions in real-time. A comapping suite or stack is a collection of software 
that works together to offer a comapping solution, and typically includes (I) a content management system (CMS) 
to handle rich digital content, (2) GIS software to handle mapping and spatial context for the CMS, and (3) network 
aware applications to provide a secure, interactive, digital environment. Commercial GIS packages typically lack 
robust handling of customizable content types and consideration for collaborative workgroups. CMS packages 
merge community-oriented features (members, permissions, workflows) with rich digital content development and 
indexing tools, but they lack spatial content handling. Comapping combines these capabilities to give mapping 
power to online communities. 

Outcrops.org is a website established to showcase good outcrops and geologic features around the world, and as an 
example to demonstrate comapping in action. Outcrops.org uses open source CMS software (Pione) with the Google 
Maps API serving as a simple GIS component. Outcrops.org is designed to allow volunteer users (anyone can join) 
to use a simple web form to enter information about an interesting outcrop, and upload photos. When the form is 
completed, the user can submit the outcrop for review by the website content reviewers. When accepted the new 
outcrop will have an icon appear on the master map of the world. All text information entered about each outcrop is 
indexed for searching, allowing visitors to search for any terms (e.g., sandstone) and have a map appear with only 
those outcrops shown. The current website for Outcrops.org is alpha quality, working but with prototype content 
handling. The beta version should be operational by the time of this presentation. 
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VIRTUAL FIELDTRIPS: BUILDING A DATABASE 
TO ENHANCE GEOLOGY DEPARTMENTS' RESOURCES 

Diane M. Bums 
Geology, St. Lawrence University 

23 Romoda Drive 
Canton, NY 13617 
dbums@stlawu.cdu 

Abstract- Geology is a very visual discipline, with most concepts and processes being most fully realized when 
viewing examples in the field. As such, field trips arc often the backbone of most geology departments. 
Unfortunately, many geology departments suffer from lack of funding to support trips, shortage of nearby geological 
features or limits on time because of geographical location and the rigors of academic schedules. 

One solution for these types of departments is through the use of virtual fieldtrips. Recently, one student from St. 
Lawrence University undertook a road trip from Buffalo, NY to Phoenix, AR. Along the way, he recorded data, took 
hand samples and photographed outcrops as part of a larger fieldtrip database project. Upon return, this information 
was loaded into a GIS system to make a virtual fieldtrip, complete with maps of the route, outcrop photos, digital 
360° images of the hand samples, and background information on the geological formations at each stop. Once 
constructed, this field trip is loaded onto a website that is accessible for anyone. As more transects are made, 
additional fieldtrips will be added to the website, eventually providing coverage for a large majority of the United 
States. Having this type of database available via the Internet may help enhance many departments' resources by 
providing a means by which their students can "get out more" and see the geology they might otherwise miss. 
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COMMUNICATING ABOUT THE GEOSCIENCES: 
SELF-PUBLISHING AND DISTRIBUTING BOOKS 

William D. Romey 
St. Lawrence University 

Canton, NY 13617 
wromey@capecod.net 

Alexander R. McBirney 
University of Oregon 

Eugene, OR 97403 

Abstract - After years of publishing work in peer-reviewed journals, technical memoirs, and textbooks, many 
geoscientists aspire to write stories that are unsuitable for the usual professional publications and are of little interest 
to commercial publishers. Many retirees want to share stories, anecdotes, and experiences from long careers in the 
field and laboratory. Modern computer techniques have made writing and printing such books very easy. The real 
problem is in promoting and distributing a book once it is printed. The floors of many attics are sagging under a load 
of unsold books. We have assembled a group of these self-publishing geoscientists in order to make our books 
known and readily available through the internet (www.libri-terrarum.com). Though we have only started, our group 
offers a variety of works: guidebooks to field areas; books on volcanology and paleontology; biographies; histories; 
books on geological education; and even novels and a book of geological poems. We encourage other self
publishing authors to join us and enjoy the satisfaction that comes with sharing thoughts and experiences with our 
colleagues and disseminating material. 

PROFESSIONAL WRITING 

Most professional geologists think of publication as a 
duty that comes with the privilege of doing research. 
We feel obliged to report technical information and 
ideas in peer-reviewed journals. Some write textbooks, 
and a few try their hands at writing for newspapers and 
general-interest magazines, but we normally do this 
through the standard publications of professional 
societies or commercial publishers. Geologists with a 
special talent for popular writing have turned out 
excellent books for the general public. S.J. Gould and 
John McPhee have done magnificent work along this 
line. When well done these books do us a service by 
arousing interest in the marvelous world of geology. 

PERILS OF POPULAR WRITING 

Temptations to try our hand at popular wntmg are 
often dampened by fear of tarnishing our reputations as 
serious scientists. Some writers of best sellers disregard 
truth in the interest of a good story and are viewed with 
suspicion by fellow geologists, and a few of our 
colleagues even look down on more objective writers 
like Carl Sagan. Whether this is valid criticism or 
simple envy, a popular book does not carry the high 
point values of a widely cited article in a peer-reviewed 
journal, and it is only in the relaxed years of retirement 
that many scientists become less concerned with career 

advancement and give in to the urge to express the 
accumulated thoughts of a life-time career. 

ASPIRATIONS TO TELL TALES 

The aspiration to write becomes stronger as we get 
older and realize that many of our experiences are the 
stuff of storybooks, and we want to share these 
anecdotes with others. Some become interested in the 
history or philosophical aspects of science - interests 
they might have not revealed when seeking tenure or 
promotion. After thirty years or more of lecturing, one 
misses the opportunity to communicate things we have 
learned and experienced, and it is only natural that we 
seek out new audiences for the thoughts we once 
shared with students in the classroom and with 
colleagues at professional meetings and our workplaces. 

TROUBLES IN FINDING PUBLISHERS 

Few publishers are interested in our personal stories 
and reflections. As valuable as personal memoirs may 
be in a historical sense, they are seldom commercially 
viable - the audience is simply too small. Attempting 
to interest main-line publishers in accepting new or 
unusual work can be frustrating. This is especially true 
of personal memoirs or guidebooks we would like to 
make available to the general public. The publisher's 
rejection letter usually states that the book is excellent 
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but will not fare well in the general market. The so
called vanity presses will publish our work, but often at 
an excessive price, and they do little if anything to 
promote a book once it is printed. 

PUBLISHING ONE'S OWN WORK 

Before the days of the big commercial publishers many 
authors had their work printed at their personal expense. 
The poet Walt Whitman used to sell his poems from a 
push cart he wheeled around the streets. Recently, 
geologists such as John Rodgers (The Company I Kept: 
The Autobiography of a Geologist) and John Prucha 
(Kinnnickinnic Years) have successfully distributed 
personal memoirs they published on their own. In 
recent years the possibility of publishing one's own 
work has improved dramatically. With a good word 
processor and the new techniques for putting text into 
print, the cost of publishing a book has become much 
more reasonable. One can now run off a hundred or so 
books more economically this way than can a large 
organization burdened with the costs of administration 
and marketing. As geologists become aware of this 
alternative outlet for their work, more and more are 
putting books out on their own - not for monetary 
reasons but simply for the satisfaction of seeing some 
of the products of a long career preserved in print. 

INVENTORY PROBLEMS 

However, for individuals, the costs of advertising and 
distribution become prohibitive, and these operations 
can be very time consuming. Closets fill with boxes of 
books, as shown in the photos below, and attics sag 
from their weight. Eventually some go to the dump. 
What the author really wants to do is get on with 
writing another book, not spend time on marketing. 

ELECTRONIC BOOKS AND DEMAND 
PUBLISHING 

The high cost of printing and problems of storage have 
led some authors to choose demand-printing as a 
means of making their work available at reasonable 
cost. One of us (WDR) has now elected to produce his 
books in electronic forn1, reproduced on CDs. Copies 
are burned on a home computer when ordered. This 
mode of production makes it possible to include large 
numbers of color pictures and maps which would be 
prohibitively expensive to produce in printed form. It 
provides a means of sharing images of geological sites 
gathered over many years and making them available 
to teachers, students, and others at very low cost. There 
is no problem of storing cartons of unsold books in the 
attic because copies are produced only on demand. 
People who acquire the CDs can, of course, print 
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copies of the entire book or of selected sections they 
prefer to have on paper. 

LIBRI TERRARUM: "BOOKS ABOUT THE 
EARTH" 

Together with other self-published geologists, we have 
undertaken to provide an outlet for these books through 
the internet. Though our site (www.libri-terrarum.com) 
has only recently come online, the cooperative venture 
already includes fifteen geoscientists from several 
nations, and we expect more authors to join us as the 
word spreads. The more interesting and diverse such a 
group becomes, the more likely it is to be discovered 
by other geoscientists and interested laymen. By 
banding together as a group we share the burden of 
costs and advantages of keeping our work listed in 
conspicuous places. We have placed an ad in GSA 
Today and are displaying some of our books in the 
Members Corner of the GSA Bookstore for the 
Philadelphia meeting of the GSA. These 
announcements of our group are expensive, however. 
The cover pictures around the margins of this poster 
show the books currently on our "shelves." 

The subject matter of the books listed so far on the 
Libri Terrarum ("Books about the Earth") include 
several on popular aspects of volcanology; a number of 
biographies of famous geologists; a collection of 
stories about geological deceptions and fantasies; an 
account of a long-disputed case of professional ethics; 
guidebooks to the Antarctic Peninsula, Norway, and 
the Appalachians of Virginia; a book (in Italian) on 
environmental geological perspectives in Italy; several 
books on geoscience education; and even a book of 
poems on geological subjects and a first-rate novel 
built around an eruption of Kilauea Volcano. 
Admittedly, careful editing is less than one would wish, 
but there is a fresh spontaneity in self-published work 
that is often lost in over-edited commercial works. 

When orders come in, one of us (ARM) forwards them 
to the author concerned, and he or she fills the order. 
Thus Libri Terrarum as such doesn't collect the money 
or do the shipping. Its function is to make the 
availability of our titles known and to facilitate their 
purchase directly from the authors. Libri Tcrrarum can 
hardly expect to reap great profits, but it may bring 
books that would otherwise go unnoticed to the 
attention of fellow geologists and possibly the public at 
large. Libri Terrarum may serve as a model for other 
professionals as well. Why shouldn't specialists in any 
field have a simple route by which they can share their 
thoughts and experiences with professional colleagues 
and others? If you wish to join us at Libri Terrarum 
with your books, contact us at www.libri-terrarum.com. 



Romey & McBimey 

COMMlJNICATJNG ABOUT THE GEOSCIENCES:SELF-PUBUSHING ANl) J)I:STRlBUTING BOOKS 

ROMEY, W. n. s·r: LAWRENCI': IJNIV., CANTON, NY 131>17 and McBIRNEY. A. R UNJVEHSITY OF OIU; GON, EUGENE On 97-403 
Fuulh 

t•nuul ->, lhm:u ·o;, lm!l 

l' lltllrovrrsit"$ 

11f,>«,..;o l<c•u."""ll'P4•'i'"IJ. ,., ..... ,,~loo, .... , .... ~·""1' !1»1•- ... ,oj,,...,/1' .. ikt·· "'"'""t"""•"' 
W• lhl ·~~,_~,,,. ,_,.,.,., ~>, • ...._oJ ,..,.,._,,_fid< .. mpo<~·•~,.. .... .,,....,...oh s.-, .,,.il,·h.•il"""'' 
O!O;Jo k'oo 1!, 11><11 • .,.. .. """'"';; f,., ~l"<f"J"'f;!.!l'J>'to.(l~.,jll(fti•I""'(UhH, 1 ... 1 "" "'-~"'dh .. \ .. > 
u..-~ llo~ ,......,.." f""hl.i "''"'" '"f"<olt· .. o......,l "'"1(1"1'> 't'" '.orn""""'W ,..-M,>kft (JnUriott. .,,&il 
<l'<••loi""""'''''~""~'•tt .. ,~,,.....,J.,.•nv!k,.J~'"'"r"'o.:~<"'·.-..1"'~'- ~j V...olJiloiOJ 
),.;.,M,r!.<~i;An •• "'""''r"'u'"·•lii;kon,tlo,i.t,,.~ Wh<>~•-cll~-•lo<'lll.,.oi.,~<l<o"'o"'t•"("' 
..,..,,.,,.~ .,..,rr>IMtht ""lll·>«<f<•• ,.,.IJ,,jllol ,.,.,.,"t' .... n 

1•··~-l,oll)""'t.;o..,,""~o.o!.Jo., o ~l"f;"'~"r\rn.S..r.oi'U"~I:o)f• ... ,<ll.,,.,~- ·<l'<t'"'•"'' "" 
.,_,;.,,..,.Om,.~ """' .. ,.,,., ,,., .. ..., .._n.:u olovcpul h>Q ;,. ,,,. ~ ... <!lnlo>i'• ~ liCI•t •l>l•• '"""'" 
-..·>.'fln>P•'""'''I l<,ik.., t•·~•'tlot~. '"'" • ((;., ,o(....,. .:..~k-'t-u;l ~-"'"" .l ............ t *,~•>~•t- "'"~" 
t.I.~(MI S>t.•o> \\1'1<11<:1 ... ., >okoi»•li<i."'"' ·~""'«""· •r~ ""'4 • ..,, ""-" U"') oh 1>-,Pf"..,. 
>-.iii"'-.,(" "Xlo.h '-'"'"'~ ·r>.l• •• • f>t<"'•! '"'"o:4j,.""" "'"''';, N;l~ •~ k tthM-" ,,.,., .,{ ~<eho'uor•lhol 
~"'"' '-"k>lfblllq;~"" lmo (""::nv.i ,...,h "'-'~" oJ<."'"'~""~' ,.,. !1>1'( "' '"tkl; ••t• P ''!'"""IN 
..:-'-•.l.ttnl tl....,. ~r •~> h··-utm 

ASJ>JIL\ T IIJNS T() Tf:L,J. 'L\ Lf:S 

lbt&<f>lt~>~~"'j p,.-,,.J,.,,,..,..,,.'IIfo:IOU "·•rto>l.t.o""" •""ll" l"'*' -)f!l'""r(~optr"""""atf'fh; 

oU.Il .-/ o.to·or:-h•""''· orw:l "' ,.._ 1<1 >11!1'( I• Uf •~"''-' .' .,,,. ,,......., ~ h<o,..... J,.,,.-...1,-U '" E>r ll>0looo1 
<o1 toW..."'or'"'--"' .ii!J><'<h "'.........., - I'IIUr-.b '""~ ~'' "''Il nwo.ltoi ,. ••• "d,c1 u-..-... po-,_tu• 
,\1\(1 ~~~U) )U" "' -ufJMlou<>r ·~ ..... ···~'f'l"'t\I..JI) l~tlll ...... - ......... •(\.t>fi(~.,.,_;J 
"l"'~•t•:N. -!111 tlo "''i) ...... olth>l .. ~.~.-.. ...... ~ ...... , '·Joll,..~rJ!Il-·- ...... ...~ ,.,.., ........ 
,. ., ,, ,.....,,.._-.,.,4 1<-:•~<JII"'~·~•··"no"'~"""""P•'><~..UO•••~n 

'rJ.tOlJUU:S 1 .~ r:Ji'IOING I'UUJ.ISIJI>:R"i 
I\~ ~W.,.,r~ ••• ·;.,.~, ,.w,r w...,.. I'<"~,_..,,......,..., ·~nr.rloo• M 1-101~1t • Pl~w.~: ...... ~, 111«1 

1!1" ~ ' ho"'"'"""' ''"''' ito! • Ill~ u!.l,..,. U"(r.• .. lwt,ll~ ,w... ll••••o-d<oc"'' >t ~"''>fl ,,.~ Ul'd ,~ .... 
wo ,,..._.. .... , ,....,,t,..,p,..~~~~ ·· ..c-«r>~l\f ........ -ullii<mol " ·"~ ..,_.k! li:w.o"~ n .. , . ., ~:WI,· .. ,.. 
l<frt~lk~)li>t-.o.....-\ .. 1 p;4<ho>-.oL.1 ~ t ....... ;J lih Jo• liOd.t ~·-... •••l>k ll<l~ f:Ti"mii.-;MI• 11..-f"i ..... ' 
n;i<Uoi<O!kHH •U4llj ~r..:olt...l ibol""""'" "'f><l!lknrt.ll oli..;o~l)l'< llfl •• U..J«<I.-1 """"""' liK

.-,J~S<.J '""'Ill r""""" "'*~ )"'Il~""~~~" "•' •io. . ...,,,.11,., ~""~""'''"""''"·•.wm. ... •·IOlW: •f,...,~~>oq ~oo
""'-~e•ll-""'~'~",...-~"' 

""""t >lfl.oloot• • «!llott)oo;, .. -.. ... J ... ,....., ........ , ....... iotol ............ ~ jmlnCo(--r:--lt:'Of"'-- lk 
'"""WN~·~ •-·• ...... _.,.__,~ ..... ..._,. .... ~W.._,O.rot.¢o,. ~l<rt~ .... ~ 
,..,,.._.,~''""'i-,.~/Af,. .f.llo.o-...,. ....... ~.,..,,~ .. ~,.Pt-.<liot\.\--b<-om. ,,....,.,, 
~w .... awlill1•ua....t,#!)("-...:a!M<I...n"""'•,...Jo•••••lll;o..j••la~ ~._,,_,....._'bo!oi, -A 
~~--·~..., ...... -ot\-~oloL-· ...... .,-:......t.........- .... dt(--~-·"-"' 
IU!q_f<A .... •p...,_lk-t.....,<J!~•""""'""'~- ........... ...-,fU:'......,., ..... .,. .. ,..__<olfo 
a..... ....... ..... ~..~ ...... ,--~····~"'-""" •W"tt ....... ~ ... ~ ... ..,...,...t.t 
i>JII0""'41"""-'",...._"-'tw IW~bM:-••:aocJ'...,~Ili....,,.~~MlkW•.,'- ...-"""""'"'"" 
•~r\lltO!io~""'"-~-"""*""'"-·-•-~;.:-•~ko:•.loo!...r~•~-·~~o-.,_«~ 
J<i-..O<<Jt•4•1'!l>l c...-un,.. .. ~..,J-'Olooil 

tU...nn k>!~o~o-.lo.~. :W,, .... .,.4ol\vl!""''t.,.JU~iook,..•k~-l"~ltoii'~"""*:M'_,.~l''""bt 
, ... , ,,._,_,Ott th .... 1>M..,..~w"""""''·•lk>k.,.,.lkp.-.kt.o<.,.-.:t<~~~-e..,...•~· _.,.. hT«t~_,.,,.,...._ ,.:"""'""'"""'.._ ..... , .. _ ...... ~ ....... l ....... ,u,.,.~
~"'""'"" ....... __, 

!)!<LJ:to~•f'I"'....,..,..'~<Mc-..r.,_~.t.ntk-d.._,t,..,..or.~.,.,f>l><,.l.W.W.-Wwr••-<ll 
- · .. ~•lo?O!..-.~ l ""*":o":>~<al•~rw ,-.,\..-.. rwtrt:tt--t:IK~o~:4•,.,. ........ ._...,~-4•<:k~
t ........ """"'..-f"""',. .. ···or'('·~~-~"'-""""'"""' ....... *'."- l'\oot-"""(o(fiiMit.:l_,._.., .. " 
·-••hlr l#<f,_j,"' 1.-t"~' -1'(01 VI' t;>l_. ""loltnodf>i\;.~ "*'" •<ll!Wh l':li .... lh-d~ t.....-•>-IVI'..t.tt"" 
t<;.u.:r .... a,.. .... """""""'_.,..,,_iac_....t~"<il~>tr-J~4<1\..-»..,,uo,...tilll>k"'lt1lo<" 
.. ~ • ..,~. ~o.Wift.tn>t•'fl')l ... .-.. , lllffor .. !loetor~•<-~•""•.-......_,, ,.....,_..;~ .• 
<llf.,a..;~~m,~~-.l<!oill••_..._ """"''"'-~dl-~(."th.:.-..t~,._~....t•• 
t-~ijol§..-loo.kol .. '(l>tG.,_J!w*' ... .tr.·~-MI« 

)rt>Ae;t>S 

E.=:A"2 

fhunor 

91 



A SNAPSHOT OF THE BODY OF KARST LITERATURE 

Sarah E. Fratesi, Lee Florea, and H. Leonard Vacher 
Department of Geology 

University of South Florida 
4202 E. Fowler, SCA 528 

Tampa, FL 33620 
sfratesi @mail. us f. cdu 

Todd Chavez 
Tampa Library 

University of South Florida 
4202 E. Fowler, LIB 122 

Tampa, FL 33620 

Abstract- The pace of research in cave and karst science is increasing. The inherent multidisciplinary nature of the 
field exacerbates the need for globalized communication. The field, however, is served by a literature that is 
dispersed across far-flung topical journals, government publications, and club newsletters. As part of an inter
institutional project to globalize karst information (KIP, the Karst Information Portal), the USF Library undertook a 
structured battery of literature searches to map the domain of karst literature. The administrators of the KIP will use 
these data to design strategies to aggregate and evaluate the representation of information within the KIP. 

The study used 4300 individual searches and four literature databases: GeoRef, BIOSIS, Anthropology Plus, and 
GPO Access. The searches were based on a list of 321 karst-related keywords culled from three leading 
encyclopedias and glossaries of cave and karst science, plus lists of major geographical categories (including 
countries), subdisciplines within the field, geomorphic and climatic settings, and the names of several major cave 
systems. In addition, the study included searches of all cave- and karst-related publications from 1960 to 2005. 

For the last 45 years, the number of cave and karst publications has increased steadily in all databases, and in 
GeoRef by ~30 articles/year. The number of GSA abstracts has increased from a handful in 1970 to 2.6% of all 
abstracts in 2005. Of the scientific subfields, geomorphology and geology have the most citations. Of 24 climates 
and locations, the top three are related to marine environments. Two of the top five keywords are biology related, 
whereas only one ("water") is geological. Publications about karst in Europe are by far the most numerous (by a 
factor of at least two), reflecting the European origins of the discipline. When broken down by country, however, 
there are more articles about karst in the United States (by a factor of at least three). France has the most citations of 
European countries. Searches by individual cave names yield comparatively few results, with Mammoth Cave 
garnering the most hits. 
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USE OF COLOR IN GEOSCIENCES DISSERTATIONS AND THESES 

Beth A. Roberts and Linda Musser 
The Fletcher L. Byrom Earth and Mineral Sciences Library 

Pennsylvania State University 
University Park, P A 16802 

ear 16@psulias.psu.edu 

Abstract - This study examined the occurrence of color in dissertations and theses (D/Ts) produced at the 
Pennsylvania State University over a nine year period. Results indicate a significant increase in the use of color over 
the time period studied. Since microfilming is done in black and white, if the color in the D/T was important to the 
understanding of the image, the meaning of the image will be lost. We discuss implications related to 
monochromatic microfilming and long term preservation. 

INTRODUCTION 

The use of color images in dissertations and theses 
(D/Ts) has grown in recent years with the advent of 
less expensive color printing and high quality image 
creation and modification programs. Unfortunately, 
when D/Ts are submitted in paper format to be 
microfilmed and then subsequently scanned, the color 
is lost and frequently the meaning of the image is lost 
along with the color. When the purpose and meaning of 
a color image is lost, portions of the thesis or 
dissertation may not make sense. ln meteorology, for 
example, images of temperature or wind speed 
variations are often shown using elaborate color graphs. 
Without color these graphs become meaningless. This 
example is just one of many that demonstrate that there 
is a critical loss of data in the monochromatic 
microfilming and scanning process that librarians, 
administrators and thesis and dissertation advisors need 
to address. The fact that color images are presented as 
black and white images in the scanned copy is likely 
unbeknownst to most students since many universities 
do not specifically state in the official guidelines 
anything about use of color. Some universities, such as 
Michigan State University, have addressed the problem 
and caution students about the loss of color 
(Formatting Guide, 2006). Many universities are going 
to Electronic Theses and Dissertations only and doing 
so helps to eliminate this and other related problems 
with various multi-media. 

For our project we studied the extent of the problem of 
information loss in Pennsylvania State University D/Ts 
and we looked to see if the problem had increased, 
decreased or stayed the same since 199 5. We recorded 
how much color was used in a dissertation or thesis, 
what the color was used for (graph, chart, photograph, 
etc.) and the field of study and semester of the 

publication. We also noted whether the color in the 
image was important to the understanding of the image, 
in other words if the image were reproduced in black 
and white whether the meaning of the image would still 
be clear. 

We examined dissertations and theses from the years 
1995, 2000, and 2004. We did not include electronic 
D/Ts in this study because electronic preservation does 
not result in color loss. We started our study in 1995 
because that was the approximate time when color 
printing became cheaper and more accessible to the 
average consumer (Davis, 1999). Overall we looked at 
a total of 2,600 D/Ts. We determined that the amount 
of color in D/Ts increased significantly from 1995 to 
2004. For the three years examined, 17% of D/Ts 
included some amount of color- 13% of dissertations 
and 21% of theses. The following graph shows the 
increase in the use of color since 1995: 

0 
1995 2000 2004 

Figure 1. Color Usage in Theses and Dissertations for 
the years 1995, 2000 and 2004 

GEOSCIENCES D/Ts 

ln all, thirty-nine percent of geosciences D/Ts used 
color. Of those with color, 31% had small amounts ( <5 
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illus.), 54% had moderate amounts (5-20 illus.), and 
15% had large amounts (>20 illus.). We also looked at 
the way the color was used in the 0/T. We found that 
38% used a mixture of graphs, charts and illustrations; 
twenty-four percent used graphs & charts and 38% 
used illustrations. We were surprised to note that in 
geosciences 0/Ts, very few of the color images were 
maps. Illustrations were the most common type of 
color usc. In many cases, the use of color was 
unnecessary in terms of communicating the 
information in the graphs and charts. Color was much 
more important to understanding an image with color 
photographs, photomicrographs, and illustrations from 
advanced laboratory equipment. Color use was higher 
in engineering and physical sciences than in other 
disciplines. The use of color as a percentage of D/Ts 
published within a discipline was 23% for both 
engineering and the physical sciences. These two 
disciplines were closely followed by the life sciences 
which had 19% of disciplinary 0/Ts with color. 

SUMMARY AND RECOMMENDATIONS 

Overall we concluded that geosciences 0/Ts contain a 
significant number of color images and the amount is 
growing. Geosciences librarians need to look at their 
collections and determine what steps to take to warn 
students about the problem. Universities should review 
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their orr policies and take steps to educate graduate 
students. Librarians may also wish to identify D/Ts 
with color and develop plans to preserve essential color 
illustrations. 

Note: The results of our study ret1ect 0/Ts at 
Pennsylvania State University. Institutions that have 
thesis style guides and policies that address Issues 
related to color use may have different results. 
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Abstract- New online resources for geoscience graduate students, post-doctoral fellows, and early career faculty are 
available on the Cutting Edge website. These resources case the transition from graduate student to faculty member. 

The "Preparing for an Academic Career in the Geosciences" web pages (http://serc.carleton.edu/NAGTWorkshops/ 
careerprep/index.html) focus on the job search process, making the transition from teaching assistant to professor, 
and moving research forward into a new academic setting. The job search module provides guidance for every step 
of the job search process: learning about the variety of jobs available; assembling application materials, including 
teaching statements; interviewing; and negotiating a contract. It includes case studies of successful dual career 
couples, documenting their job search strategies. The teaching module addresses getting teaching experience, 
designing a course, planning an individual class session, and documenting one's teaching. The research module 
focuses on getting published and moving beyond one's doctoral research. 

The "Early Career Geoscience Faculty" web pages (http://serc.carleton.edu/NAGTWorkshops/earlycareer/ 
indcx.html) address the tenure process, effective teaching, managing a research program, and balancing the demands 
of a career in academia with a healthy personal life. The tenure module suggests ways new faculty members can find 
out what the expectations are for tenure at their institutions. The teaching module provides resources for course 
design, teaching efficiently, research on learning styles, effective teaching techniques, teaching large classes, 
assessment, and building one's teaching case for tenure. The research module focuses on planning a research 
program, funding it, working with undergraduate and graduate research students, and making time for research. It 
features an online collection of successful grant proposals and several case studies of successful researchers and 
their collaborations with students. The balance module presents case studies of faculty members at a variety of 
academic institutions, as well as resources on task (time) management and balancing career and family. These pages 
also include tips from alumni of the "On the Cutting Edge" Early Career Geoscience Faculty Workshops. 
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THE GEMOLOGICAL INSTITUTE OF AMERICA'S KEYS TO DISCOVERY: 
PUBLIC OUTREACH PROGRAMS 
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Patricia F. Syvrud, Peggy Tsiamis, Kimberly M. Vagner, and Yvette Wilson 

Gemological Institute of America 
The Robert Mouawad Campus 

5345 Armada Drive 
Carlsbad, CA 92008 

ddirlam@gia.edu 

Abstract- The Gemological Institute of America's (GIA) nonprofit mission to ensure the public trust in gems and 
jewelry is exemplified through core programs of education, research and laboratory services. During our 75 year 
history, GIA has delivered gemological expertise from our research efforts and world-class repository of 
gemological information. GIA has developed complementary programs in our library, museum, and guest services 
expanding our public outreach in support of our mission. These programs demonstrate our commitment to discovery 
learning and make valuable resources available to the public, the jewelry industry, and the staff and students of GIA. 

As the largest gemological library and reference center in the world with over 38,000 titles, the RichardT. Liddicoat 
Gemological Library and Information Center is the heart of GIA. Our expert library staff is accessible by phone, e
mail, or in person to answer questions, and the library is open to the public and the jewelry industry for on-site 
research. GIA's Digital Asset Management System, online Web OPAC, and the addition of new titles to our 
collection, emphasize how the library is growing and evolving. 

The GIA Museum is committed to advancing the world's understanding of gemstones, gemology and jewelry. 
Through the development of the permanent display collection, and collaboration between our Museum, Research 
department, and our peer-reviewed journal, Gems & Gemology, along with other institutions, the GIA Museum has 
proven itself to be a strong and viable presence. Exhibits are rotated through our fourteen campuses internationally 
to benefit GIA's many visitors and students. Through our Museum lecture series, renowned speakers impart their 
insight and knowledge to the public. 
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UNLOCKING RESEARCH COLLECTIONS: 
THE UI PALEONTOLOGY REPOSITORY COMPUTERIZATION PROJECT 

TifTany Adrain, Ann Budd, Jonathan Adrain, Christopher Brochu, and Hallie Sims 
Department of Geoscience 

University of Iowa 
121 Trowbridge Hall 
Iowa City, lA 52242 

tiffany-adrain@uiowa.edu 

Abstract- The University of Iowa Paleontology Repository holds over one million specimens including more than 
25,000 type and referred specimens, yet approximately 90% of the collection is uncatalogucd, impeding research 
access. As part of an NSF-funded collection reorganization project (completed 2005), a collection survey identified 
and prioritized parts of the collection for computerization. A new three-year NSF-funded computerization project 
began in April 2006. This new project will involve: I) computerization of priority collections using SPECIFY to 
preserve data and make them accessible to researchers and the public; 2) development of partnerships with database 
projects including the Paleontology Portal, Global Biodiversity Information Facility (GBIF), Neogene Marine Biota 
of Tropical America (NMITA), and FAUNMAP, to increase visibility of the Paleontology Repository and improve 
data access; and 3) a Digital Image Project in which existing and new images of type material will be digitized and 
made available on-line. 

Priority collections include the Amoco conodont collection, Amoco South Florida collection, midwest echinoderms, 
Quaternary micromammals, the Paleozoic coral collection, and a stratigraphic collection from now inaccessible 
localities. An on-line educational resource will be developed using the Amoco South Florida collection. In addition, 
a pilot study will involve hosting SPECIFY databases for the University of Missouri conodont collection and new 
collections at the Universidad Aut6noma de Santo Domingo (UASD), Dominican Republic. 

The computerization project will provide employment, training, and collections experience for graduate student 
research assistants, geoscience undergraduate students and museum studies program interns. Wider dissemination of 
collections data will increase use of the collection and emphasize the continuing commitment of The University of 
Iowa to support the stewardship of the collection. Computerization of the Paleontology Repository's major holdings 
and development of web resources and partnerships with other projects and institutions will greatly increase our 
research, education and outreach abilities. 

REPOSITORY BACKGROUND FACTS 
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Cabinet of Natural History created in 1855 as 
repository for geological surveys of Iowa 
collections. 
Over one million fossils from all geological ages 
and worldwide localities, with an emphasis on 
Paleozoic marine invertebrates. 
Over 25,000 type and referred specimens, cited 
in >850 publications, of which >7000 are 
primary types. 
Invertebrate collection ranked 9th in North 
America for research significance and 
usefulness (CONARIP, 1977). 
Mission is to support the research, teaching and 
outreach of the UI Paleontology Program 
(ranked 5th in U.S. News & World Report). 

COMPUTERIZATION PROJECT GOALS 

Prioritize collections at risk from losing 
associated data. 
Make collections data accessible on the Internet. 
Increase research access to collections. 
Make digital images available on-line for 
researchers and fossil enthusiasts. 
Link specimen catalogue to community database 
projects to increase exposure. 

• Digital preservation of associated printed 
documentation. 
Develop web-based education tools. 
Provide training opportunities for undergraduate, 
graduate, and Museum Studies students. 



NSF has awarded $284,724 for this three-year project, 
funding the following: 

Two half-time graduate research assistants, one 
curatorial, one IT support, for three years: 
Partial tuition costs for graduate research 
assistants: 
Two new servers to host the specimen catalogue, 
images and data sharing facilities: 
New shelving for the Midwest Echinoderm 
Collection; 
New computer hardware and software, digital 
photography and computer supplies; 
SEM photography costs for using the UJ Central 
Microscopy Research Facility; 
Travel to and presentation at professional 
meetings. 

PROJECT ACTIVITIES 

Digital image Project 
Digitization and preservation of existing images 
(digital and printed). 
Photography of all SUI holotypc type material 
(I ,349 specimens). 
Request donation of associated digital images 
from researchers who use SUI specimens. 
Accessible online through the Repository 
website with links to the Specify Collections 
Database. 
Instant access to specimens online to enable 
informed loan requests. 
On-line access to collections too delicate to send 
on loan by mail. 
Collection management benchmarks for 
specimen audit and conservation. 

Cataloguing Priority Collections 
Priority collections were identified during a survey 
based on McGinley Levels (Adrain et a!., 2006). We 
use Specify Collections Management software, 
available free from the Biodiversity Research Center, 
University of Kansas (http://www .specifysoftware.org/ 
Specify). 

Specimen records are searchable on-line at the 
Paleontology Repository website (http://www.uiowa 
.edu/~geology/paleo ). 

Amoco Conodont Collection ( ~25,000 cavity 
slides): Specimens and hard copy locality files 
containing site descriptions, detailed 
stratigraphic sections supplemented by 
photographs and interpretive summaries. 
Amoco South Florida Collection (~500 samples): 
Made as part of the Amoco South Florida 
Seminar series ( 1964 - 1983 ), this collection 

Adrain and others 

compnscs Holocene invertebrates of South 
Florida, Bahamas Platform and the Caribbean 
(>300 species from more than 400 localities). It 
is accompanied by locality and species files, 
distribution maps, identification charts, 
photographs, lab/fieldwork activity outlines and 
cores. 
Micromammal Collection (~30,000 specimens): 
The Ul micromammal collection was used to 
provide data for Faunmap, but none of the 
specimen level information for the collection is 
electronically catalogued. 
Midwest Echinoderm Collection (including the 
Crossman, Strimple and Priest bequests): These 
collections were bequeathed to the UI 
Paleontology Repository in the last seven years 
by local amateur collectors, and consist of over 
ten tons of material. Both the Crossman and 
Strimple collections have yielded type material 
in the past. Making these collections available 
online, providing online and real exhibits, and 
enabling publishable research will strengthen the 
relationship between the Repository and the 
public by showing that their donated collections 
are accessible, valued and used by researchers, 
and well-cared for by museums and universities. 
Pope Collection: This collection consists of 
>300 boxes of bulk samples from now 
inaccessible Iowa localities. The material is the 
former private collection of a PhD student (John 
Pope). Only minimal written data are associated 
with specimens. 
Paleozoic coral collection: This previously 
inaccessible collection, which contains many 
irreplaceable specimens of research value, has 
been reorganized and was assessed by Graham 
Young (Manitoba Museum of Man and Nature) 
as part of the NSF-funded Repository 
Reorganization Project (200 1-2004). Graham 
recommended immediate cataloguing of the 
specimens and conservation of labels before 
they disintegrate and data are lost. Student 
interns are currently working on specimen 
storage and label conservation issues. 

Linking with Community Databases 
To increase collection visibility, we will develop links 
and share data with other databases in the 
paleontological community, such as the Paleontology 
Portal, Global Biodiversity Information Facility 
(GBIF), and the Neogene Marine Biota of Tropical 
America (NMIT A) taxonomic database. The priority 
collections have high potential for data-sharing with 
other projects, especially the Amoco collections, data 
for which can be made available for sharing with other 
Amoco Collection repositories (University of Kansas, 
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University of Oklahoma, Texas A&M University, 
University of California at Berkeley), and the 
micromammal collection which will be linked with 
Faunmap. 

Education and Outreach 
• On-line specimen image database for teaching 

and identifying amateur fossil collections. 
Training for UI students in curation, collections
based research, photography, and IT. 
Amoco South Florida Collection on-line 
teaching lab. 
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EARTHCHEM & GEOFRAME: SUPPORTING NEW SCIENCE WITH 
ADVANCED ACCESS TO PETROLOGICAL DATA OF THE DEEP LITHOSPHERE 
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Abstract- Investigation of fundamental problems regarding the nature and evolution of the earth's systems often 
involves a multidisciplinary approach and requires global geochemical data. EarthChem (www.earthchem.org) is an 
ongoing NSF-funded project that will dramatically advance access to geochemical data by establishing a data portal 
to a federation of interoperable databases, such as PetDB, NA VDAT, GEOROC, ScdDB, PalcoStrat, and USGS 
geochemical datasets, incorporating data compilations into a format that follows standard protocols for data and 
metadata. The continued development of the EarthChem data holdings is guided by an ongoing dialogue with the 
community to assess the needs of researchers and educators and to complement the goals of other large scale 
projects. Discussions with members of the GeoFramc/GcoSwath initiative have led to the development of a new 
EarthChem dataset of deep lithosphere geochemical data. GeoFrame's goal is to systematically integrate geologic 
knowledge with the unprecedented Earth imaging to be collected under the USArray program of EarthScope. 
EarthChem's new Deep Lithosphere dataset contains published xenolith data compiled from the literature and was 
created in response to the community's need for a comprehensive collection of data from samples of the Earth's 
mantle. The database links geochemical data for bulk rocks, minerals, and melt inclusions with a wide array of 
information about the samples and analytical procedures. The data model and the interactive, web-based user 
interface have been adopted from the PctDB database (www.petdb.org). The interface allows users to search data by 
a number of parameters, including sample name, location, rock type, and author, in addition to major element, trace 
clement, and isotopic composition. 

XENOLITHS DATABASE: 8TH FOCUS OF 
GEOFRAME 

Large-scale projects such as the UsArray program of 
EarthScope require a geologic framework thal 
integrates the various geoscience disciplines in the 
context of whole-earth processes. The Geoframe 
initiative has identified 7 geographic areas in North 
America on which to focus integration of geologic 
knowledge and seismic imaging. 

A comprehensive geochemical dataset from upper 
mantle and deep lithosphere xenoliths provides a 
tangible component to geologic and geophysical 
models resulting from USArray observations (Tikoff et 
a!., EOS, June 2006). Members of the GeoFrame 
community identified the development of a xenoliths 
database as the eighth focus of GeoFrame during the 
EarthChem/GeoFrame Workshop (May 2006). The 
EarthChem Deep Lithosphere dataset is the result of 
these discussions. 

Database Content 

The initial release of the database contained 338 
samples from 10 countries and 22 publications. Since 
then, content has been consistently being added with 
particular focus on data from US xenoliths, including 
the widely cited compendium of xenolith data from 
Wilshire (1988). Currently, the database contains 
45,787 analytical values including 13,841 for rocks, 
31,220 for mineral, 666 for glasses, 50 for melt 
inclusions, and 10 leachates. 

A Community Effort 

The Deep Lithosphere Dataset is the direct result of 
discussions at the GeoFrame Workshop in February 
2006 on the need for public access to geochemical data 
from mantle xenoliths to complement the passive 
seismic imaging experiment of EarthScope's USArray 
network. (Figure 1) 
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Figure 1. Datasets and bibliographies compiled by individual researchers are being used to populate the database in 
the initial development phase. Contributors are also providing their own collections of article reprints to facilitate the 
retrieval of data from seminal publications. 

Figure 2. Xenolith Locations - Locations for which xenolith data is currently available in the database. Data entry 
is particularly focused on US sites in order to meet the needs of the EarthScope/GeoSwath community. Map was 
generated by GeoMapApp free downloadable software (www.geomapapp.org). 
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Samples types: 
Rock 
Mineral 

Data types: 
Major oxides 
Trace elements 
Isotope ratios 
Age 
Mode 
Mineral chemistry 
Pressure and Temperature 

Metadata: 
Geospatial coordinates 

* Geographic feature 
Tectonic setting 
Analytical Method 
Host rock 

Disclaim or. 

Block and others 

Figure 3. Data Availability-- The database can accommodate any type 
of analytical data for a variety of materials of rocks and mineral origin 
including inclusions, glasses and leachates. 

USING THE DATABASE 

The database is structured on the PetDB (http://www.petdb.org) 
relational data model. Public access to the database is available through 
an interactive web-based interface at: http://www.earthchem.org. 
The data acquisition process includes (1) construction of a query using a 
flexible set of parameters, (2) viewing the data at various points during 
the data retrieval process, and finally, (3) download of customized 
datasets to suit the user's needs. 

Figure 4. Query -- Set 
a query: search by a 
variety or parameters 
including geographic 
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_6v .o _".J,_;t.Q~~~t to dear all criletia and begin a new query. 

Refine your query 

·------·-··-- ----- .. 

-~~!!.B!~~::d ::c~oOit"i"Se!ictron! f 

llOCOfl:Siffiints~l 

COUNTRY-USA 

~ constraints set 

geographical name. In 
this case, the query is 
set to retrieve all 
samples located in the 
United States. 
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View/Select Data 
The user interface features 
buttons that can be clicked at 
various points during the query 
process to view reference 
information and data tables as 
listed in publications, the 
queried data, and associated 
sample and method metadata. 
On the data selection page, 
clicking on a chemical item 
produces a window that allows 
constraint of the data by method 
or range of concentration 
(Figures 5, 6, 7). 

Figure 5. After defining a query, 
clicking on 'View References' 
will display a list of publications 
associated with the query. Each 
reference is linked to data tables 
containing data organized as m 
the publication. The example 
shows a thermo-barometry table 
of Sierra Nevada xenoliths from 
Lee et al. (200 1 ). 
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Figure 6. The data selection page features only the chemical items associated with the query. If mineral analyses are 
picked from the radio buttons at the top of the page, the list will automatically be updated to reflect the chemical 
items available for that particular material. After selecting chemical items, clicking the 'Submit' button will display 
a page with data tables. 
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Figure 7. An html table displays the queried data, where each sample is linked to an information page showing all 
data available for that sample. For each data value the user can examine data quality information such as standards, 
normalization parameters, and precision of measurement. 
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Download 
Data, methods and references are downloadable as individual samples or in precompiled sets that group all data 
associated with a sample even if reported in different publications. The data is output in XLS format, ready for 
analysis (Figure 8). 
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Figure 8. Spreadsheet with data output for US xenoliths includes one worksheet with analytical data, primary 
metadata, and geospatial coordinates. A second worksheet in the same file contains all references and method 
information. 
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Abstract- Ternary diagrams are used for a wide variety of applications in the Geosciences and provide a powerful 
way to visualize and convey information. Some of these applications include illustrating rock classification schemes 
as well as discrimination and phase diagrams. We present an open-source Applet writing in the Java programming 
language that allows users to plot their geological data on a ternary diagram via a web page. While commercial 
petrologic software usually contains the capability to create ternary diagrams, we believe our product to be the first 
freely available application of its kind. The work was done as part of a summer undergraduate project at Bryn Mawr 
College as part of the GEOscience Network (GEON) research initiative. 

The Applet consists of two parts: the graph and a data entry field. Once data are entered, they are renormalized if 
necessary and then plotted on the graph. Up to 10 datasets with any number of records may be plotted. Once plotted, 
the results can be exported as a text file to any other application. 

As this work continues, we plan to add features to the Applet to increase its functionality. As an example, dealing 
with more complicated phase diagrams such as AFM, ACF, and AKF by doing 'on-the-fly' calculations within the 
App1et. Additionally, we are working with our GEON partners at San Diego Supercomputing Center (SDSC) to 
integrate and render data directly from GEON databases into the Applet. The Applet may be accessed at: 
http://www.brynmawr.edu/geology/MLC/GeonPages/TriangularDiagram/TriangleCoords4.html 
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GEOLOGISTS OF THE WORLD, UNITE! 

Christopher Scotese, Trent Reese, Ryan Thompson, Corey Sutton, Brandon Bammcl, and Dustin Ward 
Earth and Environmental Science 
University of Texas at Arlington 

500 Yates St 
Arlington, TX 7 6019 
chris@scotese.com 

Abstract- A global geology website has been built that is both an archive of stratigraphic information and a portal 
to the geology of the world. Like a cross between Google Maps and Wikipedia, globalgeology.com, uses a 
geological map of the world ( 1: I 0,000,000) as an interface to help users locate and enter geological information. 
This information includes not only stratigraphic descriptions, but also digital images of outcrops and stratigraphic 
sections, and links to supporting earth science websites. The information stored at global geology.com comes in 
small part from legacy databases such as the Paleogeographic Atlas Project Lithologic database, the Paleobiology 
database, and the PALEO MAP Project Lithologic Indicators of Climate database (over 250,000 combined entries). 
The bulk of the information, however, comes from the worldwide community of geologists, and like Wikipedia, the 
global geology website is an editable, community effort. 

The concept is simple and is based on the premise that every geologist has a favorite outcrop or intimately knows 
the geology of a few special places. After selecting the appropriate time interval from an international stratigraphic 
time chart, a geologist can enter information about this patch of geology using an interface made up of check-boxes, 
drop-down menus and text-boxes. This information is stored in an SQL database and the geological map of the 
world and the stratigraphic time chart arc updated indicating that new data has been archived. If another visitor to 
the global geology website selects the same time-patch, he can review the geological information on-line, download 
the information, or enter an updated record. As the number of registered users increases and as more geological 
information is entered, the individual patches of geological information will merge to form a nearly complete four
dimensional map and database describing the geology of the world through time. The global geology website can be 
accessed at www.globalgeology.com, or through the PALEO MAP Project portal at www.scotese.com. 
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A New Website for Geologists- GlobaiGeology.com 

The Globa!Geology.com website is a portal to the World's Geology. 
At GlobaiGeology.com you can find out about the geology of anyplace 
on Earth at anytime in Earth History! 

Geologists of the World, 
UNITE!! 

Globa/Geology. Com 
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Global Geology. Com 
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Similar to Googie Earth, you begin by sele<ting a location on a World Map. After a few clicks of 
~~mouse you arrive ill i geological map overlain by a gr1d of 1 degn~~;> by 1 degree squares. 
Click·On one of these squares and you are provided with a geolog;cal summary of that are-a. 

Global Geology. Com 

Where did the infomation come from? 

GlobaiGeology.com is alfnle like Wikipedia. This global geofogiul database has been assembled 
by thouQnds ofgeok>gists world-wide. These geologists· .amateurs, students. professionals. or 
university profe.ssosrshave en1ei'ed a desaiption of 1he ge-ology whf!re they live and work. 
or where they have done field work. 
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JOIN GlobaiGeology.com Today. Register with the Website at AAPG, 
become a charter member by telling us about the geology that has special 

meaning to you. Remember: Rocks Rock!! 
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GEOSCIENCE INFORMATION SOCIETY 
2006 Annual Meeting, Philadelphia, Pennsylvania 

October 21-26, 2006 

SCHEDULE OF EVENTS 

Note: GSJS Committees- Meet separately as arranged by committee chairs 

Saturday, October 21 
10:00 a.m.-4:00p.m. 

6:00p.m.- 9:00p.m. 

Sunday, October 22 
9:30a.m.- 12:30 p.m. 
1:30 p.m.-5:30p.m. 

2:00p.m.- 5:00p.m. 
5:30p.m.- 7:30p.m. 

Monday, October 23 
9:00a.m.- 12:00 noon 
1:30 p.m.-5:30p.m. 

5:00p.m.- 11:00 p.m. 

Tuesday, October 24 
9:00 a.m. - 11 :00 a.m. 
12:00 noon- 1:30 p.m. 
2:00p.m.- 4:00p.m. 

6:00p.m.- 9:00p.m. 

Wednesday, October 25 
9:00 a.m. - 2:30 p.m. 
3:00p.m.- 5:00p.m. 
6:00p.m.- 8:00p.m. 

Geoscience Librarianship 101 

GSIS Executive Board Meeting 

GSIS Business Meeting 
Geoscience Info/Communication Poster Session 

GSIS Collection Development Forum 
Exhibits Open & Welcome Reception 

GSIS £-Resources Forum 
GSIS Topical Papers Session: 
"Geoscience Info: Keys to Discovery" 
Alumni Receptions 

GSIS Preservation Forum 
GSIS Luncheon and Awards 
GSIS Forum on Envisioning the Future of 
Geoscience Librarianship 
GSIS Reception and Silent Auction 

GSIS fieldtrip to lSI 
GSIS Professional Issues Forum & Wrap-Up 
GSIS Executive Board Meeting 

Van Pelt-Dietrich Library 
University of Pennsylvania 
Marriott Room 4011402/403 

Marriott Independence Hall I & II 
Philadelphia Convention Center 
Exhibit Hall C 
Marriott Grand Ballroom Salon C 
Philadelphia Convention Center 

Marriott Grand Ballroom Salon C 
Philadelphia Convention Center 
Room 112B 
Hotels 

CCAHA, 264 South 23rct St. 
Marriott Grand Ballroom Salon A 
Marriott Room 401/402/403 

Marriott Grand Ballroom Salon C 

Cherry Hill, N.J. 
Marriott Grand Ballroom Salon C 
To be announced 
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"GEOSCIENCE LIBRARIANSHIP 101" 

A SEMINAR PRESENTED BY THE GEOSCIENCE INFORMATION SOCIETY 

Saturday October 21, 2006 
Class of 1955 Conference Room (2"ct floor, Room 241) 

Van Pelt-Dietrich Library Center 
University of Pennsylvania 

Philadelphia, P A 

I 0:00 Get acquainted 
Beverages and breakfast treats 

I 0:30 Introductions & Opening Remarks 

I 0:45 the Fundamentals of Geoscience Librarianship 
o Collection Development 
o Spatial Geoscience Information 
o Reference 
o lnterdisciplinarity and crossing boundaries 

in geoscience librarianship 

12:45 Dutch treat lunch with a mentor 

2:00 

3:00 

3:45 

o Self-organizing groups 
o See the list of local restaurants 
o Please plan to return to this room by ~2:00p.m. 

Geological Surveys 
o Geoscience publications, databases, and technical standards 

available through the National Geologic Map Database 

o Pennsylvania State Geological Survey Library Services 

Hot Topics & Professional Development 

Q & A and Wrap Up 

Courtesy of Springer 

Patricia Yocum 

Lisa Dunn 
Linda Zellmer 
Linda Musser 
Andrea Twiss-Brooks 

Dave Soller 

Richard Keen 

Group Discussion 

Patricia Yocum 

With many thanks to the University of Pennsylvania Library and Springer for their generous support of this 
seminar. 
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GEOSCIENCE LIBRARIANSHIP 101 -VERSION 2.0 

Summary by Patricia B. Yocum 

Originally published in GSIS Newsletter, Number 223, December 2006 

Last year in Salt Lake City under Adonna Fleming's leadership the Geoscience Information Society offered 
a free one-day seminar, GeoScience Librarianship 101, at the University of Utah Library. As conceived by 
Adonna the seminar gave a concise introduction to core areas of our field. It was geared to librarians new to 
the geosciences and also appealed to current librarians who wanted a refresher overview. The session was a 
great success and planning began immediately to repeat it in Philadelphia. 

GeoScience Librarianship 101 Version 2.0 was offered Saturday October 21,2006 in the Van Pelt-Dietrich 
Library Center at the University of Pennsylvania in Philadelphia. Fifty-seven people pre-registered for the 
seminar, and all but 4 attended, including 23 GS1S members and 30 guests. Attendees heralded from 18 
states and the District of Columbia and were affiliated with colleges and universities, government agencies, 
societies and associations, schools, institutes and the private sector. The guests in particular represented an 
intriguing mix of backgrounds, job duties and locales. Included were catalogers, map librarians, library 
school students (Drexel, Rutgers and the University of North Carolina) and two school library media 
specialists seeking to extend their knowledge in order to assist students in project work. As was the case in 
Salt Lake City many of the guests came to Philadelphia just for the seminar and headed home at the end of 
the day. 

A detailed agenda for the full-day program is posted on the GSIS website, linked from the Annual Meeting 
announcement. Feedback from attendees was highly complimentary. "Thank you for your welcome, and 
the wealth of information shared." "I thought it was wonderful!" "Very well organized. Thank you!" 
Specific comments included notes on which aspects attendees found most helpful, what changes might 
strengthen the program and what additions might be made. The success of the 2006 seminar further 
demonstrates that there is strong interest, broadly distributed across geographic regions, in learning about 
geoscience librarianship. GSIS is in an excellent position to address some of that need. GSIS has a talented 
pool of experts in its membership, an appealing format for the seminar and an effective means for reaching 
prospective attendees. Several GS1S members have already indicated their eagerness to develop the next 
iteration of Geoscience Librarianship 10 I and will begin work shortly. 
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2:00 to 2:15 

2:15 to 2:35 

2:35 to 3:05 

3:05 to 3:30 

3:30 to 4:00 

4:00 to 4:30 

4:30 to 5:00 
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COLLECTION DEVELOPMENT FORUM 

Sunday, October 22, 2006, 2 to 5 p.m. 
Marriott Grand Ballroom Salon C 

Agenda 

Welcome & Introductions 
Chestalcne Pintozzi, Chair 
Collection Development Issues Committee 

Resources for College Libraries Update 
Andrea Twiss-Brooks 
Co-Director, Head of Collection Services, Science Libraries, 
and Physical and General Sciences Bibliographer, John 
Crerar Library, University of Chicago 

Electronic Publishing and Collection Development; 
A Dialogue On What Has Changed And What Hasn't 
Chestalene Pintozzi, moderator 

Elsevier Earth & Planetary Science Backfile Analysis 
Lura Joseph, Geology and Digital Projects Librarian 
University of Illinois at Urbana-Champaign 

GeoScienceWorld Update 
Don Hemenway, Executive Director 

Geological Society of London's Digital Package; 
Overview and Feedback 
Neal Marriott, Director of Publishing, 
the Geological Society of London 

Geoscience Science Serials Price Index 
Michael Noga, Collection Manager, MIT Science Library 



COLLECTION DEVELOPMENT FORUM REPORT 

Moderated by Chcstalcnc Pintozzi, Collection Development Issues Committee Chair 

Originally published in GSJS Newsletter, Number 223, December 2006 

More than 40 people attended and participated in the forum held on Sunday, Oct. 22, 2006. The agenda was very 
full with six agenda items. Three of the presentations are available on the GSIS website at http://www.geoinfo.org/ 
2006mtg/CollectionDevelopmentForum2006.pdf 

Starting ofT the session, Andrea Twiss-Brooks, Co-Director, Head of Collection Services, Science Libraries, and 
Physical and General Sciences Bibliographer, John Crerar Library, University of Chicago, provided an update on the 
Resources for College Libraries project. The American Library Association partnered with Bowker and with subject 
specialists to develop a core list for academic libraries featuring 65,000 titles in 58 curriculum-specific subjects 
selected by more than 300 subject specialists and bibliographers. GSIS members contributed to the Geology section. 
Work on the section began in August 2004 with the selection of Geology section editors and culminated in May 
2006 with the referee's report and final review and editing. Multiple sources were used to identify and evaluate 558 
titles for the Geology section including BIP.com, Earth Science Book Reviews Database, Book Review Index, 
CHOICE, YBP/GOBI, £-Streams, WorldCat and Amazon. The final product was launched in September 2006 as 
RCLWeb; for additional information go to http://www.rclinfo.net/. Andrea's presentation is available at the URL 
above. 

A discussion of Electronic Publishing and Collection Development: What has changed and what hasn't, moderated 
by Chestalene, followed. Those present engaged in lively dialogue around five questions: I) How has the migration 
to electronic publishing over the past I 0 years affected your work? 2) Arc you buying electronic books? If yes, why? 
If no, why not? 3) Arc you still collecting print government publications and maps? 4) Are you buying reference 
works in print? And 5) What changes do you expect to see in the next 5 years? 

Next up, Lura Joseph, Geology and Digital Projects Librarian, University of Illinois at Urbana-Champaign, 
presented the results of her analysis of Elsevier's Earth and Planetary Science backfile. Lura noted that the backfile 
was purchased to enable print versions of the journals to be moved to storage; however, complaints from users about 
the quality of images in the online version soon surfaced leading her to conduct an assessment She studied, with the 
help of a library school student, 35 titles and found that many illustrations were just black or had other problems that 
rendered them unusable. In addition, a number of missing issues and volumes were discovered as welL A 
spreadsheet developed documenting problems has been shared with Elsevier and Lura reported that they have been 
very cooperative and plan to rcscan issues where problems were found. An article detailing the project is scheduled 
to be published soon. 

Don Hemenway, Executive Director of Geoscience World, provided an overview of developments with GSW. He 
reported that two new journals, Geosphere and Journal of Environmental and Engineering Geophysics, were 
recently added and that a couple more were scheduled to be added next year. In addition, the 1911-1999 volumes of 
the Bulletin of the Seismological Society of America were added. In 2007 GSW plans to add the years 1971- to the 
Journal of the Geological Society and to go back to the first issue ( 1967) for the Journal of Engineering Geology 
and Hydrology. Don reported that the price for GSW increased 5% for 2007 with pricing tiers based on the number 
of professional geoscientists at subscribing institutions. He noted that GSW cannot yet support outbound linking 
because HighWire Press does not and that RSS feeds are not yet available from HighWire. Don also presented an 
overview of search capabilities of GSW including graphic browsing using the TopicMap. His presentation is 
available at the URL above. 

Representing the Geological Society of London, Neal Marriott, Director of Publishing of the Society, announced the 
launch of their new online service, the Lyell Collection, to mark the 200th anniversary of the founding of the Society. 
The Collection, scheduled to go online in 2007, will include the Journal of the Geological Society, the Geological 
Society Special Publications, the Quarterly Journal of Engineering Geology and Hydrogeology, and their Memoirs. 
The Collection will contain 13,000 peer-reviewed articles with over 220,000 full-text pages representing all core 
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Geological Society content dating back to 1845. Neal noted that the overlap with GSW is small. The Collection will 
also be hosted by HighWire Press and that the functionality will be broadly equivalent to GSW. Three access 
options were outlined: members' access, pay-per-view, and 3 library subscription options (current year+ four, all 
published content, and Lyell Collection Complete). Indicative pricing is included in his full presentation at the URL 
above. Neal also noted that the first subscriptions will be for calendar year 2008 with additional titles coming in 
2009 and forward and that the phase out of print will begin in 2009. 

Michael Noga, Collection Manager for the MIT Science Library, presented his most recent analysis of geoscience 
journal prices. He noted that 2007 prices represent a 9% increase on average over 2006 based on data available from 
DataSwets. Michael noted that in 1996 the price increase was 18%. He also noted that there is great variation in 
pricing from title to title and publisher to publisher. He noted that ownership changes have increased prices over that 
time period. Michael's revised list of Geoscience Journal Prices will be published in the December GSJS Newsletter. 
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ELECTRONIC RESOURCES FORUM 

Monday, October 23, 9:00- 11 :00 a.m., Marriott Grad Ballroom Salon C 
Summary by Elaine B. Adams 

Originally published in GSJS Newsletter, Number 224, February 2007 

The Geoscience lnfonnation Society's Electronic Resources Forum was held October 23, 2006. Four speakers 
presented talks on electronic resources and publishing at their respective organizations. 

Sharon Tahirkheli from the American Geological Institute reported on GeoRef and provided an overview of 
Glossary of Geology Online. GcoRcf covers publications in 40 languages from 90 countries in various publication 
formats: serials, books, maps, theses, government reports, and conference proceedings. The database covers 
materials published in North America since 1785 and outside North America since 1933. The oldest reference in the 
database is 1669. GeoRef added 90,000 new records this year bringing the total references in the database to 2.5 
million. GcoRef obtains publication information from the USGS Library system, the AGI Library, a distributed 
indexer network, publisher data, and international partnerships to cover foreign publications. AGI has five 
partnerships in China and four in Moscow. 

During the last year, GeoRef staff conducted a study of serials issues comparing data from 2000, 2003, and 2006. 
Sharon noted that items received from the USGS Library had declined about 10% since 2000, but the number of 
items obtained directly by AGI almost doubled as did the amount of metadata received electronically from 
publishers. Contributions from international partners account for almost 30% of issues obtained in 2006. 
Publications from these partners are increasingly unavailable in US libraries. Another significant finding was that 
AGI obtains 55% of its materials from the web. Sharon posed the question, "What are the implications of this for 
specific segments of the literature that are going missing? Gray Literature? Conference Proceedings?" 

Completing her presentation on GeoRcf, Sharon noted that 2005 was the last print edition of the Bibliography and 
Index of Geology. AGI received only one complaint when the print edition ceased. Web based access is available 
through six vendors. The product is still available on CD-ROM and online as a "pay as you go" service through STN 
and Dialog. GeoRef also provides a document delivery service for hard to get items. 

Turning to the Glossary of Geology, Sharon announced that the glossary is being released as an online product in 
October, 2006. The online version is based on the print fifth edition published in 2005. Features available in the 
online edition include hyperlinkcd synonyms/related entries, the option to search or browse by category, display 
and/or search for Spanish translations of many terms, and clickable images for rocks, minerals, landforms, etc. The 
product is available under an annual licensing agreement. The site license is custom priced based on the number of 
users. For more information about the Glossary or to arrange for a 30 day free trial contact ir@agiwcb.org. 

For more information see Sharon's PowerPoint presentations on GeoRef and the Glossary of Geology available at 
http://www.geoinfo.org/2006mtg/GSISEForum2006.pdf 

Ron Hart from AAPG/Datapages discussed the AAPG Datapages, the AAPG electronic publishing program. The 
AAPG Bulletin online monthly is a members-only publication and now includes GIS files and audio podcasts. 
Another online AAPG/Datapages journal is Search & Discovery. Available at http://www.searchanddiscovery.net, 
this "lightly" peer reviewed journal is publicly available without fee. The content focuses on upstream energy and 
the exploration and development of various energy sources. In addition to original papers, Search & Discovery also 
includes all AAPG meeting paper abstracts. 

The primary product of AAPG digital publishing is the Combined Publications Archive. Content of the archive is 
driven by exploration and production considerations. Content includes lots of grey literature including local & 
regional publications, and field trip guidebooks. The archive is available through a pay per view model, i.e. search 
the database for free, but pay for each article you wish to download. University subscriptions to the archive are also 
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available. The AAPG Foundation Endowment Subscription Program works with universities and donors to provide 
perpetual access to the entire publications database for a one time fee. 

AAPG also considers GIS data as publications. In addition to book and journal products, AAPG/Datapages works 
with data georcfcrenced to latitude and longitude and maps. AAPG is working with corporate sponsors to develop 
GIS-UDRIL (GIS Upstream Digital Reference Information Library). GIS-UDRIL will contain GIS-linkcd databases 
and atlases of georeferenced maps and other images and the digitized publications affiliated societies and sections. 
The product will become available during 2006-2009 to nonsponsoring companies, university subscriptions and as 
single products available under a five year plan. AAPG is also moving forward with new projects such as the GIS 
Initiative and spatial searching. 

For more information on AAPG/Datapages, see Ron's PowerPoint presentation linked from http://www.gcoinfo.org/ 
2006mtg/GS I SEF orum2006.pdf 

Angela Lee from ESRI (Environmental Systems Research Institute, Inc.) spoke about ESRI products and 
services for education. ESRI is a GIS and mapping software firm that provides consulting, training and educational 
support services in addition to specialized software and ready to use datasets. Angela gave an overview of GIS, 
geographic information systems, citing its ability to capture, manage, analyze and display all forms of 
geographically reference information. Examples of geographic data include maps, aerial photographs, GPS data, and 
textual information with geographic references. GIS answers questions such as "where is it", "what else is nearby", 
and "where is the highest concentration ofxyz". Who uses such data? Government agencies, business and education. 
Geodata.gov at http://gos2.geodata.gov/ is a publicly available portal to geospatial information. W c see the trend to 
GIS data all around us with virtual globes and digital earth projects such as Google Earth, which allow one to make 
a focused application without having to learn the full GIS software. 

ESRI is involved in a number of projects of interest to educational institutions. 
ArcWeb Services for Students and Educators is a free service that provides global mapping APis to 
develop Web-enabled GIS for classroom work or research projects (see http://www.csri.com/ 
software/arcwebservices/studentseducators.html). A paid version includes additional services. 
ArcGIS Server, a comprehensive server-based GIS system that takes the GIS software from a desktop 
tool to browser-based access. The simple interface allows users to access the software from their PDA, 
tablet PC or even web accessible phone (see http://www.esri.com/softwarc/arcgis/arcgisscrvcr/). 
ESRI Education program which supports the use of GIS in teaching and research (see 
http://www.esri.com/industries/universitylindex.html) with case studies, newsletters and links to 
listserves and online fora. 
ESRI Library, a searchable online bibliography with over 43,000 entries covering the literature of 
geographic information systems, science and technology. Listings cover articles from conference 
proceedings, journals, books and reports. The website (http://training.esri.com/campus/library/ 
index.cfm) also links to an online GIS Dictionary. 

Free Podcasts and RSS feeds are available from ESRI to keep abreast of the latest news. 

Dave Soller, Chief of the National Geologic Map Database (NGMD) Project, U.S. Geological Survey spoke 
about the NGMD. The Database is the result of the Geologic Mapping Act of 1992. It is a collaborative project 
between the USGS, state geological surveys and volunteers who contribute to the database. The first phase of the 
database plan is construction of a map catalog and supporting databases. The second phase is the development of 
standards and guides. The third phase is the development of on online database of digital geologic map information. 

The home page for the National Geologic Map Database is located at http://ngmdb.usgs.gov. This is the entry point 
for searching the Geoscience Map Catalog, the Lexicon of US Geologic names, and current mapping projects. There 
are four search options within the Geoscience Map Catalog: place name search, state-wide map, quick search, and 
comprehensive search. The listings in the database include latitude and longitude information. The Geologic Map 
Image Library, previously a separate file, is now part of the Map Catalog. The library has more than 6,700 maps. 
Maps were scanned into TIFF files at 300dpi resolution and compressed. 
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Where is the project getting the materials for the database? One source is the USGS Publications Warehouse. 
Another source is the EDMAP component, a program that matches federal dollars from the National Cooperative 
Geologic Mapping Program with university funding to support college or university students in mentorcd geologic 
mapping projects. The NGMD project is also interested in locating information about unpublished maps such as 
those found in masters theses. The principle goal is awareness that a map for an area has been done and where to 
find it, so it is not necessary to get copyright and provide a copy of the map. Bibliographic information sufficient to 
produce a catalog record for the map is all that is required. 

Another database available at the NGMDB site is the Lexicon of Geologic Names of the United States. The lexicon 
contains about 16,000 lithographic and geochronologic unit names. Records contain geologic age, unit name, type of 
unit, location and citation information. 

Work on the standards and guides phase is progressing with various working groups. Areas for discussion of 
standards and guides include metadata, science terminology, map symbolization, publication policy and digital 
mapping techniques. See http://ngmdb.usgs.gov/lnfo/standards/ for more information. 

Contact Dave either by email at drsoller@usgs.gov, or through the Comments button on the website 
(http://ngmdb.usgs.gov/). 

Open Discussion centered on digitization projects. A number of members reported digitization projects at their 
institutions whether initiated as a local project or part of Google's digitization program. Soller asked if GSIS has a 
webpagc to see who is scanning what to prevent duplication of effort. The idea of a clearinghouse page met with 
general approval but no specific recommendation or action plan was developed. 
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GEOSCIENCE INFORMATION SOCIETY A WARD WINNERS 2006 

Mary B. Ansari Distinguished Service Award 
Dederick C. Ward 

Anacortes, Washington 
University oflllinois at Urbana-Champaign, retired 

Mary B. Ansari Best Reference Work Award 
Felix M. Gradstein 

University of Oslo 
f.m.gradstein@nhm.uio.no 

James G. Ogg 
Purdue University 
jogg@purdue.edu 

Alan G. Smith 
University of Cambridge 
ags I @esc.cam.ac.uk 

Editors 
For their book A Geologic Time Scale 2004, published by Cambridge University Press, 2004. 

Best Website A ward 
Tom Gidwitz 

South Dartmouth, Massachusetts 
tg@tomgidwitz.com 

For his website "the Hero of Vesuvius" 
http:/ /www.vesuvius. tomgidwitz.com/html/the _hero_ of_ vesuvius.html 

Best Paper A ward 
Cathy A. Manduca, Ellen R. Iverson, Sean Fox 

Carleton College 
cmanduca@carleton.edu, eiverson@carleton.edu, sfox@carleton.cdu 

Flora McMartin 
MERLOT 
mcmartin@merlot.org 

For their paper "Influencing user behavior through digital library design: an example from the 
geosciences," published in D-Lib Magazine vol. II, no. 5, May 2005 
(http://www.dlib.org/dlib/may05/fox/05fox.html). 

Best Guidebook Award 
Scott Southworth and William Burton 

USGS 
ssouthwo@usgs.gov, bburton@usgs.gov 

Editors 
For their publication Geology of the National Capital Region: Field Trip Guidebook, USGS Circular 1264, 
US Geological Survey, 2004 (http://pubs.usgs.gov/circ/2004/ 1264/title.html). 



ENVISIONING THE FUTURE OF GEOSCIENCE LIBRARIANSHIP 

Tuesday October 24, 2006, 2:00-4:00 pm 
Marriott Room 401/402/403 

Philadelphia 

Change - it makes our professional practice exciting even while it adds risk and uncertainty to our working lives. 
Change also offers us the chance to shape the future so that we can better fulfill our professional missions. In this 
session we will explore changes occurring at the USGS and its libraries, changes occurring in higher education and 
society, and changes underway in our home institutions. 

Our speakers include: 
Mike McDermott 
National Coordinator 
Natural Science Network 
U.S. Geological Survey 

Steven Bell 
Director 
Paul J. Gutman Library 
Philadelphia University 

Patricia Yocum, Moderator 

This session aims to provide information and also to stimulate thought, encourage reflection, and spark creativity. 
There will be time for discussion and feedback so bring your ideas and come join us for a special afternoon as we 
look to the future. 

REPORT 

Summary by Patricia B. Yocum 

Originally published in GSJS Newsletter, Number 223, December 2006 

While we're engrossed daily in myriad details and specific demands we're not easily able to pause and consider 
what shape the future might take. The session on "Envisioning the Future of Geoscience Librarianship" held 
Tuesday October 24 at the Marriott provided such a pause. Mike McDermott, National Coordinator of the newly 
constituted Natural Science Network at USGS spoke about recent reorganizations and new developments in the 
library program as well as about the place of library services in the network itself. The USGS Library has been a 
fundamental and highly valued part of the geoscience information community with extended impact on geoscience 
libraries and information access. In a different but related vein Steven Bell, Director of the Paul J. Gutman Library at 
Philadelphia University, focused on the changing aspects ofuser behavior in the ever-evolving digital universe. He 
offered fresh perspective to geoscience librarians and urged us to consider how library services might be re
conceptualized and re-cast to converge more closely with the new behaviors. PowerPoints used by both speakers are 
posted on the GSIS website/Annual Meeting. 

An appealing follow-up to this session is for GSIS members, using our collective energies, to brainstorm and 
discuss the shape of a desirable future so that we may work to influence its realization. 
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USGS LIBRARY UPDATE 

Mike McDermott, Natural Science Network National Coordinator, USGS 
Based on presentation made during GSIS 2006 Annual Meeting 

Philadelphia, P A, October 24, 2006 

Originally published in GSIS Newsletter, Number 224, February 2007 

Introduction 
Changes in the U.S. Geological Survey (USGS) over the last few years have had a direct impact on the USGS 
Library. This article will briefly describe where, within USGS, the Library is currently located, and provide an 
update on the National Library Coordinator position, digital library issues, and the map-on-demand transition. 

Organizational Location 
The USGS Library is currently part of the Geospatial Information Office (GIO) which can be seen in relationship to 
other major components of the USGS by going to: http://www.usgs.gov/aboutusgs/organized/org_ chart. asp 

For a recent discussion of the GIO strategic plans including a discussion on the libraries, see the "USGS Information 
Technology Strategic Plan: FY2007- 2011" at http:!/pubs.usgs.gov/circ/2006/1304/. The library discussion starts on 
page 7 of the report under "Strategic Goal 2: Create the Information Management and Services Component of the 
Integrated Information Environment." 

Within the GIO, there are three major elements: 
1) Information Technology and Security Office (ITSO) which handles the bureau's information technology 

infrastructure and security requirements; 
2) National Geospatial Program Office (NGPO) which includes major coordination activities such as the 

Federal Geographic Data Committee and Geospatial One-Stop; and 
3) Science Information and Education Office (SIEO) which includes publishing, education, enterprise web, 

and the Natural Science Network (NSN). 

The NSN, formed in January 2005, brought together the USGS Library, the Earth Science Information Center (ESIC) 
and the Denver distribution activities. Organizationally, the NSN has three parts: 1) Science Information and Library 
Services (SILS), 2) Knowledge Management, and 3) Information Delivery. For a two-page description of the 
Natural Science Network background, elements and vision, send an email to mmcdermo@usg.gov with "NSN Two
Page Overview" in the subject line. 

The NSN/SILS brings together the USGS Library and what was known as ESIC, now referred to as Information 
Services. The combination of these two groups is expected to enhance inquiry handling and provide support for the 
continued development of digital library capabilities. There are four USGS Library facilities located in Reston, VA; 
Denver, CO; Menlo Park, CA; and Flagstaff, AZ. While science center-based libraries are not directly linked to the 
USGS Library, they work together in partnership. There are five Information Services offices of which two are co
located with the Library-Reston and Menlo Park. The other three Information Service offices are in Rolla, MO, 
Anchorage, AK, and in Denver, CO (not co-located with the Library in Denver). 

National Library Coordinator 
The USGS is pleased to announce that Richard L. Huffine is the new National Library Coordinator (NLC). [See 
elsewhere in this GSIS Newsletter for a complete announcement.] The NLC position will be responsible for 
providing national level leadership for the USGS libraries which operate in a headquarters/region-based matrix. All 
library staff report to one of three regional management structures- Eastern, Central, and Western- but operate as 
parts of the USGS Library system. 

Digital Library 
While the USGS Library has a wide range of electronic services already available including electronic journals, 
databases, and e-books, it does not have a comprehensive digital library plan. The NLC will be directly involved in 
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development of this plan. Issues currently being handled include: the continual negotiations and management of 
electronic subscriptions; development of a bureau approach to the significantly large scanning needs inherent in the 
"world's largest earth science collection"; development of partnerships to address concerns like subscriptions and 
scanning; creation of a union catalog to include science-center libraries; and development of other requirements as 
needed. The vision is to provide desktop access to all USGS materials for researchers in the field. 

Map-on-Demand Transition 
The USGS is beginning to transition from the lithographic printing currently done through the Federal Aviation 
Administration (FAA), to a map-on-demand (MoD) approach. Given the general trend of shifting to digital 
databases, especially among Federal agencies, this change has become inevitable. A key reason for the change is to 
enable our users to have the most current data available. On average, the content in current printed USGS 
topographic maps is over 20 years old. Digital data should enable faster updates. Because the transition is expected 
to take about two to three years, the USGS will continue to print high-demand products lithographically through 
FAA. Both new maps and reprints, including those for the Forest Service Single Edition quadrangles, will be 
distributed. 

There are many issues regarding this fundamental shift to digital assets including both technical and distribution 
related concerns. Recognizing that most organizations do not have high-quality plotters readily available is clearly 
one of them. We are considering this as part of the distribution related aspect in the shift to MoD, looking at 
altemativcs including working through Business Partners that have plotters. 

Conclusion 
While change is the only constant, the USGS Library looks forward to continuing its long standing relationship with 
the professional library community. The new National Library Coordinator, Richard Huffine, will ensure that the 
USGS works in partnership with that community as the bureau continues to work through the many changes both 
underway and planned for the future. 
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Revista Espanola de Paleontologia 71 79 93 n/a 97 103 11% 18% 

Rivista Mineralogica ltaliana 60 60 60 60 60 77 0% 0% 0% 0% 
Rock Mech and Rock Eng 320 395 485 534 525 620 23% 23% 10% -2% 
Scottish Journal of Geology 182 182 215 244 260 289 0% 18% 13% 7% 
Sedimentary Geology 2500 2688 2863 3013 3171 3337 8% 7% 5% 5% 

Sedimentology 808 947 1103 1242 1329 1415 17% 16% 13% 7% 
Seismological Research Letters 108 115 125 135 140 145 6% 9% 8% 4% 
Shale Shaker 30 30 30 30 30 30 0% 0% 0% 0% 
Soil Science 305 343 370 388 412 458 12% 8% 5% 6% 

South African Journal of Geology 175 175 180 180 190 190 0% 3% 0% 6% 
Stratigraphy NA NA NA 280 280 280 0% 

Stratigraphy and Geological Carrel. 1165 1270 1365 1474 1562 1678 9% 7% 8% 6% 
Surveys in Geophysics 557 602 647 708 745 815 8% 7% 9% 5% 

Tectonics 528 528 550 620 650 650 0% 4% 13% 5% 
Tectonophysics 4092 4399 4685 4931 5190 5462 8% 7% 5% 5% 
Terra Nova 558 651 770 865 900 1079 17% 18% 12% 4% 
Veliger 82 88 88 98 98 98 7% 0% 11% 0% 
Water Research 3963 4260 4537 4775 5026 5290 7% 7% 5% 5% 
Water Resources Research 980 980 1090 1200 1300 1300 0% 11% 10% 8% 
Zeit fur Deutschen Gesell fur Geowissen 155 172 208 224 215 249 11% 21% 8% -4% 
Zeitschrift fur Geomorphologie 157 176 214 230 241 268 12% 22% 7% 5% 

Average price change (title) = 8% 14% 7% 6% 
Average price change (overall pool) = 6% 

Note: The average price change of the overall pool of journals measures the increase in funds needed to purchase this particular pool of 
journals. This measure dampens the effect of a large% price increase of a specific journal. 
As reported at the 2006 Conference. Some prices subsequently updated in GSIS Newsletter, Number 223, December 2006 
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