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Preface 

The Geoscience Information Society (GIS) was established in 1965 as an independent, 
nonprofit, professional society. Members include librarians, information specialists, and 
scientists concerned with all aspects of geoscience information. GIS has members across the 
United States and over 20 other counties. They are employed at colleges, universities, research 
institutes, businesses, and state and national levels of government. 

GIS is a member society of the American Geological Institute (AGI), and an associated 
society of the Geological Society of America (GSA) The GIS annual meeting is held 
concurrently with the GSA annual meeting, and the papers, posters and forums presented are part 
of the GSA meeting. 

Oral presentations of the papers in this volume were delivered at the 1999 GSA Annual 
Meeting in Denver, Colorado, October 25 through 28, 1999. They are arranged in the order in 
which they were given. Authors were permitted to edit their oral presentations, and the volume 
editor made only grammatical and/or spelling corrections. The authors are solely responsible for 
the opinions and ideas expressed herein. Unfortunately, we are unable to include the variety of 
color illustrations and slides they included in their presentations at the oral sessions. 

The conference theme was set by the GSA requesting member associations to focus on its 
'umbrella concept' CROSSING DIVIDES. The Geoscience Information Society thematic 
session was portrayed in very basic terms-- COMMUNICATION DIVIDES. "This session will 
address the issues of the geoscience literature and world-wide data needs. Papers may include 
research requirements, technology, communications in earth science studies, library collections, 
or preservation activities ." (GSA Today, 1999, v. 9, no.4, p. D6) 

In an attempt to defme COMMUNICATION DIVIDES to our members, I pointed out that 
GSA's intent was to encourage a mix of disciplines or the crossing intellectual divides. In the 
GIS Newsletter of December 1998, I wrote: "There will be an opportunity to identify concepts 
that divide us as well as the many bridges we build to rise over those divisions." I made the 
following suggestions for paper topics. 

1. have and have-nots : financial and/or technological; 
2. electronic, paper and micro formats; 
3. self-service or contact services; 
4. public and proprietary information; 
5. language. 

The response was a remarkable array of COMMUNICATION DIVIDES and BRIDGES. Four 
papers (Snow, Yocum and Almy, Klein and Carlson, and Koch) addressed geoscience education 
and instruction. Two of these presentations were made by undergraduates, one by a professor, 
and another by librarians. Julia Triplehorn described the collaboration of multi-type 
organizations to produce a valuable resource tool. Three papers (Begg, Isaac and Turnbull, 
Tahirkheli and Andrews, and Collins and Look) illustrated the transition of research materials 
from paper to digital, and the new views of data created by this change. Colleen Lynch brought 
us the most fantastic BRIDGE between art and science; Elaine Padovani and James Devine 
explained the DIVIDES which hamper the delivery of critical hazards information. Louise Zipp 
and Connie Manson presented two variations on the theme of selecting materials for preservation. 
Four USGS members (Bolm, Frank and Schneider, and Hadden) described four unique geologic 
collections housed in Alaska, Washington, Arizona and Virginia. 
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Added to these papers were five poster sessions which addressed library renovation (Scott); 
digital data storage and archiving (Sorensen); petroleum exploration techniques (Bums and 
Martinsen); paleontological specimen collections (Blome, et al.); and data integration of text and 
graphics (Ross, Collins and Look). The authors of these were available at their poster displays on 
the exhibits floor to answer questions of viewers. Though not part of the paper sessions per se, 
this volume also includes reports from the Collection Development Issues meeting, the 
Preservation Forum, and the Digital Data Base Forum. 

Since 1966, the Geoscience Information Society members have expended their time and 
efforts to bring to their colleagues new ideas and problems, shared problems and solutions, plans 
and dreams of the future. The papers and discussions of 1999 were only a continuation of the 
rich knowledge bank we continue to build. I wish to thank the presenters and authors for their 
insightful papers. The presentations were informative, timely, sometimes amusing, sometimes 
provocative. In the arena of geoscience information we know that there is nothing new under the 
sun, but each exchange of ideas helps us to better understand and communicate that knowledge to 
others. 

I offer special thanks to Charlotte Derksen and Lisa Dunn who assisted at the oral 
presentations; to Barbara Haner and Connie Manson for their guidance; to all of the GIS 
committee chairs and members for their dedication to the society and its goals. 

Lois Heiser 
GIS President 1999-2000 
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QMAP- The 1:250,000 Geological Map of New Zealand 

John G. Begg, Mike J. Isaac, Ian M. Turnbull 
Institute of Geological and Nuclear Sciences 
P.O. Box 30-368, Lower Hutt, New Zealand 

j.begg@gns.cri.nz 

Abstract -- New Zealand is a land of highly diverse geology, sitting at the boundary between the 
Pacific and Australian plates. The landmass has been at a plate boundary since at least the 
Cambrian, and its geology reflects this tectonic environment. The existing New Zealand 
1:250,000 geological map series was completed 30 years ago, and many in the series are now 
dated. During the intervening years, concepts have changed radically and a vast amount of 
research effort post-dates completion of the series . 

The concept of a 1:250,000-scale map with uniform national coverage is a sound one that 
has stood well the test of time. The original series provided an overview ofNew Zealand geology 
that has been used for a wide range of purposes, and it proved to be a stimulus and focus for 
subsequent geological research. 

QMAP is a Government-funded programme to update the existing geological map series. Its 
aim is to produce high quality map coverage of national extent within a finite period ( 10-15 
years). QMAP funding started in 1993 and three sheets of 21 are now published with a further 
five sheets well advanced. Work has started on a further two. 

Limits <;m time and funding mean that QMAP relies heavily on compiling existing work, 
including open file reports and university theses. The QMAP product would be significantly 
downgraded without access to a wide range of unpublished research data. Lack of coverage or 
conflict in compiled data is used to target areas that are poorly known or problematic, triggering 
limited and focused fieldwork. 

A key element of QMAP is use of a GIS system to store point and line data within 
standardised templates, and the GIS is used directly to generate printing plates. QMAP's digital 
database contains a significant amount of information not shown on the map face, and when used 
with other databases, provided a powerful tool for solving a wide range of problems with a 
geological component. 

Significant challenges that exist for the programme including: 
- maintaining momentum, schedule, and consistency of standard 
- depicting relationships flexibly to accommodate nomenclatural changes and 
- creating a mechanism for funding database updating. 

http ://www.gns.cri.nz 
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The Arctic Bibliography: 
A Resource Renewed 

Sharon N. Tahirldleli 
American Geological Institute 

4420 King Street 
Alexandria, V A22302 

snt@agiweb. org 

Martha Andrews 
Institute of Arctic and Alpine Research 

University of Colorado, Boulder, CO 80309 
andrewrn@spot.colorado.edu 

Abstract -- The Arctic Bibliography is a 16-volume guide to the literature of the Arctic region. 
The volumes cover science, technology, and the arts, comprehensively, regardless of language, 
and range in publication date from the early 1800s through the mid-1970s . Compiled by the 
Arctic Institute of North America with the support of U.S. and Canadian government agencies, 
the 108,000 references with abstracts have long been considered an invaluable resource for the 
polar information community. The Arctic Bibliography was, however, a print publication and in 
today's world of easy, computerized access to all forms of information, the need for an electronic 
version became apparent. With funding from the U.S . National Science Foundation (NSF), the 
American Geological Institute (AGI), producer of GeoRef, has completed production of a digital 
version of the Arctic Bibliography. Digitization of the print original involved translating 
bibliographic references from a single entity into the many fields that comprise today's more 
retrieval-friendly formats . The detailed index of the Arctic Bibliography had to be re-associated 
with corresponding references. Language codes and ISSNs that did not exist during the initial 
production of the bibliography were added. The resulting database, while preserving all the 
features of the print, affords more access points than the original and, as a result, should open the 
door f?r researchers to retrieve literature that might otherwise be overlooked. 

Background 
The Arctic Bibliography (AB) Project, 

set up in 1947 as a short-term effort to 
"produce a comprehensive bibliography of 
Arctic research publications" (Tremaine, 
1948, p. 84), eventually resulted in 16 
volumes containing over 108,000 references 
with English abstracts (Arctic Institute of 
North America, 1953-1975). A seventeenth 
volume was never published but has been 
included in the new electronic version. The 
project was said to have profited by "the 
happy coincidence of a research institute 
concerned with the subject (Arctic Institute 
of North America) and of a government 
agency (the [U.S.] Department of Defence 
[sic]) willing and capable of supporting the 
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staff necessary to compile the bibliography 
and providing the publication cost necessary 
to publish it" (Washburn, 1982, p. 327). 
The leadership and guidance of one person, 
the distinguished Canadian librarian Marie 
Tremaine, assured success of the project. 

Marie Tremaine moved into the job 
of project director and editor from the 
position of associate head of the Reference 
Division of the Toronto Public Library, 
"where," as she said, "the North is a major 
fact of life" and she had "long been 
interested in the bibliographic organization 
of research materials" (Tremaine, 1954, 
p. 8). As she notes, the Arctic Bibliography 
project was unique in "cutting across the two 
classic patterns, of national and subject, 
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bibliography" (ibid., p. 8-9). Her 1954 
account of the organization and 
implementation of the AB project is 
fascinating in its assumption that this 
impossible task could be achieved, under 
pressure to produce quickly and at the same 
time to examine and abstract every item to 
be included. 

The Arctic Bibliography Project had its 
headquarters at the Library of Congress 
(LC). By using the card catalog at LC, and 
the National Union Catalog, hundreds of 
subject headings likely to be strong in arctic 
materials were identified, and thousands of 
cards were produced of likely authors and 
titles to be examined. At the same time two 
staff members read through bibliographies 
and marked items of arctic interest, " .. . 
hundreds and thousands of them. Then the 
clerk came along with a continuous five
inch-wide strip of paper, perforated at three
inch intervals, and copied the marked items 
very rapidly, one to an interval. These we 
tore apart, separated into slips representing 
books, and articles, and arranged the latter 
group according to the serial. From this 
operation, we had a reconnaissance 
impression of the scope of published 
materials . . . [and of] . . . various serials." 
(Tremaine, 1954, p. 9.) The cards thus 
collected formed the basis for cataloging and 
indexing the desired items. Chronological 
and areal limits were established, and 
subject matter was treated very broadly. 
The completed entries were arranged by 
author and include a 'copy seen' note 
indicating the library in which a copy of the 
work had been reviewed. Each volume, 
with the exception of volumes 1 and 2 which 
were indexed by volume 3, contains a single 
alphabetical index to subject, region, 
expedition, geographic feature, etc. Where 
appropriate, the index entry also refers by 
number to regions on a map included in each 
volume. 

By the early 1960s, when the second 
author of this paper was working as a 
research analyst for AB volumes 11 and 12, 
the Project Staff was composed of fourteen 
members, some of whom were part time. 
Marie Tremaine had one editorial assistant; 
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eleven staff members were listed as 
'research analysts.' One man, David B. 
Washington, chief clerk for the project, was 
a former court reporter who typed the 
manuscript entries for all sixteen volumes! 
Several of the research analysts were either 
medical doctors or doctors of philosophy. 
Research analysts specialized in particular 
disciplines or areas of study; for instance 
'exploration, geography, and economics,' or, 
'geography, geology, and Canadian 
materials.' Although the majority of the 
work was carried out in Washington using 
major government libraries such as those of 
the USGS, the Dept. of Interior, the National 
Agricultural Library, and the National 
Library of Medicine, much of the work was 
carried out beyond Washington using other 
libraries in the U.S ., Canada and abroad. All 
but a few of the staff were multilingual, 
many having emigrated to the United States 
from Europe after World War II. Over half 
ofthe material analyzed for AB was in some 
40 languages other than English, mainly 
Russian, followed by German, Scandinavian 
languages and others. (A C., 1968. p. 71.) 

Marie Tremaine herself eventually 
acknowledged that "the Arctic and Subarctic 
. . . present by reason of their extent and 
diversity unusual problems in the 
organization and control of literature. An 
attempt to solve these problems is being 
made by the . . . 'Arctic Bibliography"' 
(Tremaine, 1962, p. 247). She comments on 
vanous challenges such as rapidly 
increasing costs of production, and 
difficulties retaining personnel who often 
left AB for greener pastures. 

Whereas during the 1950s, only one 
year, 1958, was missed in what had become 
a very popular annual publication, by the 
1960s, publication took on a biennial 
schedule, with the periods of coverage 
generally lagging two years behind the 
publication date. This lag was due to 
several factors, primarily the difficulty of 
obtaining materials published abroad which 
at times accounted for up to 70% of a 
volume. Volume 15, published in 1969 
dealt with the time period ending in approx. 
1965 which seemed unacceptable in an 
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increasingly fast paced world of science. By 
the late 1960s, AB began to suffer persistent 
criticism for its lack of timeliness. The lack 
of a cumulated index also became an 
increasing problem as the number of 
volumes increased, and the absence of a 
statement of selection criteria was also a 
concern. 

The funding agencies, which varied 
somewhat with each volume, began to 
question the expenditure of $300,000 per 
year to produce AB, although the quality 
and usefulness of AB were routinely 
supported in surveys (de Ia Barre, 1976). 
Volume 12 was the fmal volume to be 
published by the U.S. Supt. of Documents, 
usually at a cost of around $5.00 to $12.00 
for each volume. Volumes 13-16 were 
published by MeGill-Queen's University 
Press at an increased, but still reasonable, 
cost of $60. Although a large number of 
individuals and libraries purchased these 
volumes, these sales did not help 
substantially with funding. An effort, 
through Ronprint Data Limited in Montreal, 
in the early 1970s to establish a 
computerized retrieval system based on AB 
did not succeed, although volumes 15 and 
16 were computer produced. 

This move toward computerized 
retrieval seems to have occurred either too 
early in the computer business, or too late in 
the funding business. At any rate, at the 
1974 Northern Libraries Colloquy, the NSF 
announced that both U.S. and Canadian 
funding agencies had decided to withdraw 
financial support. The Colloquy sent a cable 
to the heads of the NSF and the National 
Research Council (Canada) to protest this 
decision (Andrews, 1984). In 1975, NSF 
commissioned a study to determine if user 
needs could be met by the commercial 
on-line databases (GeoRef, Biosis, 
Chemical Abstracts, and others) then being 
heavily subsidized by NSF's Division of 
Science Information (Andrews, ibid.) . The 
study, conducted by the Franklin Institute 
Research Laboratories, reported that about 
30% of the Arctic literature is not contained 
in the automated services, and that there 
were problems accessing the information 

GIS Proceedings 1999 

that was included. To start with, the user 
would have to have the equipment and skills 
to search several separate on-line services . 
Also, with the exception of GeoRef, very 
little 'arctic' material was indexed by region 
which made identification and retrieval very 
difficult. GeoRef was estimated to cover as 
much as 33% of the arctic-related literature 
contained in AB, (Orr, 1977, p . 300) 
although it, of course, was lacking the 
extensive English abstracts of foreign 
language material contained in AB. The 
Franklin Institute study concluded that AB 
could not be effectively replaced by 
commercial on-line bibliographic services . 
(Orr, 1977, p. 301). Nevertheless, The U.S. 
Interagency Arctic Research Commission, in 
accepting this study, "noted that the level of 
demand for a replacement AB is not 
known To prevent government 
interference with possible developments in 
the commercial sector, the committee's 
member agencies resolved not to consider 
proposals for such a project." (Northern 
Libraries Bulletin, 1977, p. 4.) 

In the years smce AB ceased 
publication, many electronic retrieval 
systems, both reference databases and 
cataloging databases, have to a large degree 
picked up where AB left off (Andrews, 
1990). But none of these services has 
retrospectively acquired coverage of the 
majority of the materials in AB. The 
potential loss of this information, and how 
this loss could be avoided, was often 
discussed at meetings of the Northern 
Libraries Colloquy and its successor, the 
Polar Libraries Colloquy. At least a few 
proposals to provide a KWIC index to AB, 
or a retrieval system utilizing scanning 
techniques to capture the data, were 
submitted to NSF, but were not funded. 
Then, at the Geoscience Information Society 
meeting in Denver in 1996, a serendipitous 
meeting of the two authors, and John 
Mulvihill, took place, and we decided that a 
proposal taking advantage of the 
acknowledged value of AB, and the 
technical capabilities of GeoRef, could 
possibly stand a chance. The happy result 
was that NSF funded the project to the AGI 
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for preparation of an electronic database 
fromAB. 

Digitization 
The first step in the process of 

preparing an electronic database from the 
printed AB required an analysis of the 
structure of the individual references. Rigid 
data structures had been maintained 
throughout the production of the AB. Each 
individual reference contained information 
in a pre-determined order and with definite 
punctuation and capitalization. References 
to journal articles comprised the greatest 
percentage of the references at 82%. A 
typical journal article reference was 
structured as follows (punctuation and 
capitalization reflect actual format in AB): 

AB NUMBER. AUTHOR LAST NAME, 
AUTHOR INITIALS/FIRST NAME 
MIDDLE NAME, BIRTH DATE- DEATH 
DATE. Title. (Journal Name, Publication 
Date, volume, issue, pagination, 
illustrations) Number of references. 
Language Notes. Title Tr.: Translated title. 

Abstract. (Copy seen reference.) 

Example from the AB, Volume 1: 

1047. BARABASH-NIKIFOROV, I. I. 
Mammals of the Commander Islands and the 
surrounding sea. (Journal of mammalogy, 
Nov. 1938, v. 19, p. 423-29) 

Contains a brief description of the 
natural conditions of these islands, and an 
annotated list of twenty-one species (with 
special attention to the arctic fox), including 
six whales, a porpoise, and six seals; with a 
bibliography (9 items). Copy seen: DSI-M 

A typical book looked somewhat different: 

AB NUMBER. AUTHOR LAST NAME, 
AUTHOR INITIALS/FIRST NAME 
MIDDLE NAME, BIRTH DATE - DEATH 
DATE. Title (In: Editor/Publisherffitle of 
book, Publication Date, pagination, 
illustrations.) Number of references. 
Language Notes. Title Tr. : Translated title. 

Abstract. (Copy seen reference.) 
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Using these basic structures as 
guidelines, we determined that we should 
initially assign data in the references to five 
fields. The five main fields were: 

ABNUMBER 
AUTHOR 
TITLE/SOURCE 
ABSTRACT 
INDEX 

The AB Number was always listed in 
bold and appeared at the beginning of each 
reference. It was also used in the index 
entries to refer to the citation. 

The Author appeared immediately 
following the AB NUMBER and was 
represented in boldface in the following 
format: LEONARD, ROBERTS., 1930-

The Title/Source contained all of the 
source information and provided the most 
variation in format. 

The Abstract always began a new 
paragraph following the reference and 
included a holding-library code at the end in 
parentheses. 

The Index appeared at the end of most 
volumes and contained hierarchical 
descriptors followed by AB NUMBERS. 

After analysis of the basic reference 
structure of the AB a process for digitization 
needed to be chosen. Advances in scanning 
technology and optical character recognition 
(OCR) made that approach seem feasible, 
but tests with the data demonstrated that 
substantial editing for errors produced by the 
OCR process was extremely time
consuming. Diacriticals and mathematical 
symbols caused the OCR to become 
confused and changes in fonts and paper 
quality resulted in constant resetting of the 
scanner. 

Packets of data were sent to various 
data capture companies to determine the 
feasibility of having the data re-keyed. The 
high rate of accuracy (99.995%) and the 
possibility of having fields tagged during the 
keying process made double-keying the 
most appealing option. In this process, each 
item is keyed twice and any variation 
between the two resulting versions are 
reviewed. Diacriticals and vanous 
mathematical symbols are maintained 
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through a system of codes introduced into 
the data during the keying process. 
Transliteration schemes used in the AB 
changed during the production of the sixteen 
volumes and codes were used to preserve 
some of the variations and use them to 
transform one form to another. Any 
character unrecognizable to the operator was 
identified by double question marks 
allowing collection for future editing. 

Keying of the handwritten cards for 
Volume 17 posed a different problem. The 
cards had been edited by hand and contained 
a mixture of typewritten and handwritten 
information. For some references both 
handwritten and typewritten cards were kept 
in the files . Before the cards could be 
keyed, the duplicates had to be removed and 
a data capture company willing to work with 
this type of data had to be located. The best 
accuracy rate that could be obtained was 
99.95% and the single volume on cards cost 
about 30% more than an equivalent amount 
of printed data. 

Editing 
Once all the data was keyed, the 

references were collected into a file and the 
index entries were associated with their 
appropriate reference. Four initial problems 
were encountered with the data as taken 
directly from the AB. 

1. The AB number was used as the 
record number, but, as a record number must 
be unique, an immediate problem arose for 
approximately 30 records that had duplicate 
ID NUMBERS. Most duplicate ID 
NUMBERS arose from a problem in the 
original typesetting. Where an item had a 
duplicate ID, it often was arranged 
numerically out of sequence in a position 
where an ID had not been used. In those 
cases, we used the sequential ID number that 
the reference took the place of. Where two 
references existed for the same ID, we used 
a letter appended to the number to indicate a 
second reference. 

2. Because some ID numbers had been 
altered in typesetting, the index entries did 
not always match the correct ID. Where the 
number was known to be incorrect, all index 
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entries had to be reviewed for correct 
assignment. 

3. Some references appeared to have no 
index entries after all the assignments had 
been done. For these references, a guess 
was made as to possible index entries and 
the printed volumes were checked for their 
existence. For 18 references we could not 
locate any index entries. 

4. 3 entries (92548, 98804 and 101174) 
were too large to be considered a single 
record. Our internal maximum record size is 
64K. These entries occurred where a book 
was entered into the AB with abstracts for 
all of the associated chapters. These entries 
were given unique ID numbers using a 
number extension (e. g., 92548_ 40). 

Primary and secondary author's names 
were automatically manipulated into 
standard forms and capitalization was 
converted to the following format: Levine, 
George W. The Title/Source field was 
parsed into ten separate fields: Title1, Title2, 
Publisher, Publication Date, Volume, Issue, 
Illustrations, Other Author, Translated Title, 
and Notes, using clues from the punctuation 
and capitalization. Each field was sorted 
alphabetically and reviewed by an editor for 
appropriate assignment to the field. Where 
the parser had failed to make the proper 
assignment, the editor could force the data 
into one of 30 specific fields. All fields 
were reviewed by an editor. Title! 
contained the title of the article. Title2 
contained a combination of Collective titles, 
Serials titles, Conference titles and 
miscellaneous data that the parser could not 
correctly evaluate. 

Serial titles presented a special 
opportunity to expand on the potential 
retrievability in the database. Serials were 
evaluated and, where possible, ISSNs were 
added to the records. Serial titles were 
standardized. An automated procedure was 
developed that allowed known variations of 
a serial title to be identified and the 
appropriate title and ISSN assigned without 
human intervention. The GeoRef Serials 
File was used as a starting point. The file 
contains more than 11,000 different serial 
titles. As a serial known to GeoRef was 
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encountered, all the appropriate serial 
information was transferred to an Arctic 
Serials File . Due to the wide variety of 
materials cited in the AB, the Arctic Serials 
File quickly grew to include 1525 additional 
serial titles never seen in GeoRef 

Language information was available in 
most of the later references. For 21,676 
earlier references, an algorithm that 
determined language based on title words 
was applied. The algorithm was only able to 
identify 30% of the items missing language 
information. The other 70% were processed 
using several tests that helped determine 
likely language codes. The first test used 
the country of publication for a series title. 
The second test used an author's name and 
matched known language codes. Each 
record was reviewed by an editor. Many 
cases appeared where an author published in 
four or more languages and older materials 
in the biological sciences were published in 
Latin. Language was determined for 18,963 
items leaving a total of 2713 items for which 
we could not assign a language. 

Completeness 
Once the initial editing and field 

assignments were complete, Arctic records 
were transferred to the final Arctic master 
file . The Arctic master file contains 46 
separate fields. Here checks were run for 
completeness, i.e. , does everything have an 
author, a title, a publication date, some type 
of pagination. Other checks were run for 
consistency, i.e., if the item is a serial, does 
it have a volume or an issue number, if an 
editor indicated transfer of data to a meeting 
field, does the meeting data have all the 
necessary elements including date and 
location; if an editor transferred data into a 
field that already contained data, does the 
order of the data follow the original order of 
the references and, if not, is the new order 
correct? Characters that could not be read 
by the data entry operator were reviewed 
during this step and replaced with the proper 
characters. During this step, we realized 
that many of the items typed from cards, 
contained either repetitive information or 
asterisks for footnotes . These records were 
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edited to eliminate repetitiOn and to 
incorporate information from footnotes 
where appropriate. Occasionally, these 
asterisks referred to notes from the 
abstractor trying to attract the editor's 
attention to a good index entry or explaining 
why a reference seemed unusual. 

Index entries were reviewed and made 
consistent with standard GeoRef Thesaurus 
(Goodman, 1997) terminology where 
appropriate. For geographic entries, 
information regarding hierarchical 
geographic relationships was added 
automatically using the GeoRef Thesaurus 
and geographic coordinates based on 
latitude and longitude were derived from the 
index entries and placed in a separate 
coordinate field. The original structure of 
the index entries was maintained as well, 
allowing greater freedom for future uses of 
the file. 

Sample of the Final Format 

104 7 $AO 1 002223 72 
$A03 Journal of Mammalogy 
$A05 v. 19 
$A08 0 Mammals of the 
Commander Islands and the 
surrounding sea 
$All Barabash-Nikiforov, I. I. 
$A20 p. 423-429 
$A21 193811 
$A23 EL 
$LOAD DATE 02/01/99 
$SELECTED lsT_PASS 
$UPDATED 11616 
$Z04 S 
$Z05 A 
$Z15G Contains a brief description 
of the natural conditions of 
these islands, and an annotated list 
ofTwenty-one species (with 
special attention to the arctic fox), 
including six whales, a 
porpoise, and six seals; with a 
bibliography (9 items). 
$Z21 Bering Sea - - Mammals I 
Bering Sea - - Seals. I Bering 
Sea - -Whales. I Foxes - Arctic 
foxes- -Komandorskiye, Ostrova. I 
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Komandorskiye, Ostrova - -Arctic 
foxes . ! Komandorskiye 
Ostrova - - Mammals . I Mammals - -
Bering Sea. I Mammals 
Komandorskiye Ostrova. I Seals - -
Bering Sea. I Whales - - Bering Sea. 
$Z50 Arctic fox I Asia I Bering Sea 
I Canidae I Carnivora I Chordata I 
Commonwealth of Independent 
States I Eutheria I Fissipeda I foxes I 
Kamchatka Peninsula I 
Komandorski Islands I 
Mammalia I North Pacific I Pacific 
Ocean I Russian Federation I 
Russian Pacific region I seals 
Tetrapoda I Theria I Vertebrata I 
Whales 
$Z61 Smithsonian Institution, U.S. 
National Museum @Washington, 
DC @USA 

The Future 
Corrections to the AB were completed 

in August, 1999 and the file was considered 
ready for distribution. A copy was supplied 
to the Arctic Institute of North America. 
The references relating to Canada will be 
extracted from the file and added to ASTIS, 
a database on the Canadian Arctic. 
Approximately 40,000 references were 
identified as relevant to GeoRef and will be 
added either wholly or in part over the next 
year. Finally, the file as a whole will be 
released to the Web and CD-ROM as part of 
the Arctic and Antarctic Regions group of 
databases distributed by NISC. Future plans 
for distribution as a stand-alone CD-ROM or 
as a Web file are under review. 
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New Guide to Alaska Geologic and Mineral Information 

Julia H. Triplehorn 
Library 

Geophysical Institute 
903 Koyukuk Drive, PO Box 757320 

Fairbanks, Alaska 99775-7320 
and 

International Arctic Research Center 
930 Koyukuk Drive, PO Box 757320 

Fairbanks, Alaska 99775-7320 

Abstract-- The "Guide to Alaska Geologic and Mineral Information" is an information circular 
published by the Alaska Division of Geological and Geophysical Surveys. The guide assembles 
in one publication all the major current and historical information sources on Alaska geology and 
minerals. These sources include state and federal government agencies, regional native 
corporations in Alaska, and libraries where this information can be obtained. Geologists and 
mining companies working in Alaska are the intended users for this free information circular. 

The guide was a cooperative project by seven Alaska university and government libraries, 
the USGS and the Alaska Division of Geological and Geophysical Surveys. A professional editor 
organized the information acquired and written by the librarians. The USGS was the primary 
coordinating agency for this project which was funded by Congress in 1998 as part of the 
"Minerals at Risk" program. 

The organizational process to produce the guide and its contents will be reviewed in this 
paper with the expectation that other states might want to use this as a model for a similar guide 
on geology and minerals . 

Introduction 
Locating Alaska geologic and mineral 

information has never been an easy task. 
Part of the problem, Alaska was a territory 
for a long while, only becoming a state in 
1959. Many federal agencies worked in 
Alaska in the summers and then in the fall 
returned south to publish their research in 
their agencies publications. That still goes 
on. One major attempt to keep track of 
these publications was the efforts of Edward 
Cobb of the USGS who maintained a 
database on the geology and mineral 
deposits of Alaska up until his death in 
1983 . Perhaps you have used his resource 
indexes by quadrangle. 

Approximately 10 years ago I became 
interested in this problem and presented a 
paper for Geoscience Information Society. 
My interest has continued to grow and I am 
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delighted to tell you about this recent project 
in Alaska. 

For a proposal to Congress as part of 
the Minerals at Risk program funded in 
1998, Don Grybeck of the USGS consulted 
a wide variety of users of geologic 
information. These people were from all 
levels in many Federal and State agencies, 
native corporation managers, mmmg 
companies, consultants, geologists, miners 
and librarians. Workshops were convened 
in the three major Alaskan ctttes: 
Anchorage, Juneau, and Fairbanks. These 
users were invited to comment and help set 
priorities. The central focus was five main 
issues: Library resources, Databases to 
include not only bibliographic information 
but also a mineral deposits and geochemical 
data, claim information, physical samples 
held at the Geologic Material Center in 
Eagle River, and new geologic mapping. 
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Concern was also voiced to preserve the 
Bureau of Mines collection in Juneau which 
contained territorial mine information. This 
paper is only going to discuss the library 
resources part. 

Librarians from seven libraries that 
have substantial holding in geology and 
mineral information convened in Anchorage 
to work on the library component. The 
libraries represented are University of 
Alaska Fairbanks Rasmuson Library, 
Geophysical Institute Keith B. Mather 
Library, University of Alaska Anchorage 
Consortium Library, U.S . Bureau of Land 
Management Juneau Minerals information 
Center, USGS Technical Data Unit, Alaska 
Division of Geological and Geophysical 
Surveys, and ARLIS (Alaska Resources 
Library and Information Services). The 
library issues concerned: the preparation of a 
guide, mutually accessible library catalogs, 
the cataloging and curation of the USGS 
collections in Anchorage, and development 
of a formal archive for unpublished 
company reports and grey literature. The 
ARLIS library formation resolved the 
library catalog issues with the complete 
cataloging of the Juneau Minerals 
Information Center and the USGS on WLN, 
now OCLC/WLN. The grey literature issue 
was never clearly resolved - each library 
will continue to retain and catalog all grey 
literature and will make the records 
available on OCLC/WLN. 

In a series of meetings the outline of 
the guide was developed. After the topics 
were selected, each librarian selected 
sections to write. These were all sent to an 
editor, Ellen E. Daley at the Alaska Division 
of Geological and Geophysical Surveys, 
who was on special assignment to produce 
the guide. The research-centered guide has 
been widely distributed and is currently in 
use by students, miners, geologists, and 
environmental consultants. The librarians 
like the guide because it provides in one 
place all the vital information for geologists 
and miners working in Alaska. I feel it is 
unique because the outline and information 
were supplied by librarians working in the 
field. The editor did a great job of editing 
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and pulling all this together with many 
interesting Alaska photographs. Bruce 
Gamble completed the project that Don 
Grybeck so ably started. The guide is part 
of an ongoing cooperative effort by the 
Alaska Division of Geological and 
Geophysical Surveys, the USGS, the Bureau 
of Land Management and the seven 
previously mentioned libraries. It is now 
available on the Web at 
http://wwwdggs.dnr.state.ak.us/Libguide 

/intropage.htm 

The Table of Contents is a good 
overview of the circular contents. 
Section 1 
Guide to Alaska Geologic and Mineral 
Information 
Section 2 
Roles of Government Agencies and 
Regional Native Corporations in Alaska 
Mining and Geology 
Section 3 
Published Information and Bibliographies 
Section 4 
Unpublished Information and Where to Find 
It 
Section 5 
Libraries, Archives, Information Centers and 
Agencies 
Section 6 
Sources of Information on the Internet 
Section 7 
Geologic and Mineral Information Outside 
of Alaska 
Appendix A Selected Basic References for 
Geology and Mining in Alaska 
Appendix B Directory of Agencies and 
Other Entities 

In Summary 
The "Guide to Alaska Geologic and 

Mineral Information" assembles in one 
publication all the major current and 
historical information sources on Alaska 
geology and minerals. The organizational 
process to produce the guide and its contents 
have been reviewed in this paper with the 
expectation that other states might want to 
use this as a model for a similar guide on 
geology and minerals . 
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The Earth and Space Sciences in the NSES -
An Author's Perspective 

John T. Snow 
College of Geosciences, University of Oklahoma 
100 E. Boyd, Room 710, Norman OK 73019-1008 

jsnow@ou.edu 

Abstract -- While the inclusion of the Earth and Space Sciences as a major component of the 
National Science Education Standards represents a major step forward for geoscience education, 
it also presents major challenges to geoscience education. It is important to recognize that the 
NSES is a 'consensus' document. Implementation must be approached from this perspective. It is 
perhaps unrealistic to seek to insert the Earth and Space Sciences into the K-12 curricula in the 
same (traditional) way biology, physics, and chemistry are presented. Novel and perhaps more 
subtle approaches are needed. Integration into biology, physics and chemistry courses, and the 
development of 'capstone' experiences at grades 8 and 12, the latter both as a general offering and 
as an AP course, is one possible approach. New teacher support structures are also needed. 

In this regard, the geoscience education community can learn much from the geography 
education community. The geographers, through grassroots efforts, developed by state-based 
alliances, have made strides in the implementation of the national geography standards . While 
some progress has been made toward implementing the Earth and Space Science elements of 
NSES, a broad-based national effort supporting their implementation has not emerged. Indeed, 
the fragmented nature of the geoscience professional and scientific communities works against 
effective implementation. This was apparent during the writing of the standards in the early 
1990's and continues to this day. This presentation will address the need for consensus and offer 
suggestions for the development of the necessary grassroots implementation effort. 

http :1 /bob .nap .edu/readingroom/books/nses/index.html 

GIS Proceedings 1999 13 





Information Literacy in the Geosciences: 
Report of a Practical Inquiry 

Patricia B. Yocum and Gretchen S. Almy 
Shapiro Science Library 
University of Michigan 

Ann Arbor, MI 48109-1185 
· pyocum@umich.edu 
gsalmy@umicQedu 

Abstract -- The digital era is eagerly welcomed for its numerous strengths, including its power to 
revolutionize the way users access scientific information. Early observations · indicate that 
undergraduate students in particular may need instruction in the selection, navigation, and use of 
electronic resources if they are to benefit from them. Subject areas such as chemistry, which have 
long traditions of undergraduate library instruction, are well positioned to extend instruction to 
the digital sphere. Most sciences, including the geosciences, however, have weaker traditions 
upon which to draw. How then does a geoscience library proceed to meet user needs and do so 
preferably on a programmatic basis? One approach is to study the activities of kindred libraries 
and adapt features which are suitable locally. Professional societies may also provide guidance 
and material. With reference to both types of sources this paper reports the efforts of one 
university science library seeking to develop a program of instruction in the use of digital 
resources for its undergraduate geoscience students . 

Introduction 
For academic libraries the 1990's were 

years of enormous change, much of it 
triggered by developments in electronic 
technology. To produce the digital library 
that emerged by the end of the decade 
librarians had to make myriad decisions 
about hardware, software, networking, and 
content. The work required new skills, new 
configurations of staff, and expansion of 
relationships both on and off campus. The 
work also entailed a new view of the 
resources the library offered as well as a 
revision of how to finance their accession. 
With little time left for training, librarians 
offered features of the digital library as they 
became available and often left the learning 
to the individual user to pursue. 

Concurrent with these changes in the 
library, significant changes in thinking about 
undergraduate education, especially in 
science and technology, were occurring 
away from the library. Reports issued by the 
Boyer Commission on Educating 
Undergraduates in the Research University 
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and the National Science Foundation (1996) 
were joined by those from the National 
Research Council (1999), the Howard 
Hughes Medical Institute, and others urging 
major overhaul. Such reports were uniform 
in stressing that scientific knowledge is 
essential for an informed citizenry as well as 
for future discovery. Every undergraduate 
student is entitled to the best scientific 
learning, ideally built upon the scientific 
method. Consistent with contemporary 
needs, this model emphasizes inquiry-based 
learning, informed use of technology, 
improved communication skills, teamwork, 
and the value of life-long learning. 

Such changes in the library and in 
science education raise many questions. For 
example, is the digital library suitable for 
undergraduate students? Are the sources 
sound, coherent, sufficient? Although 
students may be adept at computer gaming, 
does it follow they are proficient at 
accessing "serious" sites and using them 
effectively? In the electronic environment is 
the research process intuitively obvious? To 
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what extent is instruction about the digital 
world necessary? Does the transformation of 
undergraduate science education involve the 
library? If so, in what way and how can this 
best be effected? These questions, core to 
shaping library services in the digital era, 
were brought into focus for the authors 
through a 1999 study. Though triggered by 
in situ observations and initiated for 
practical purposes, the study may well have 
import beyond one institution. 

The Local Environment 
The University of Michigan is a state

supported research university enrolling 
37,000 students including nearly 17,000 
students in the College of Literature, 
Science and the Arts . In fall 1998 the 
Department of Geological Sciences 
registered 24 undergraduate majors, 51 
graduate students and 3,623 credit hours of 
undergraduate instruction, a large 
percentage of which was given to non
science majors. Students are served by a 
system of campus libraries which during the 
1990's rapidly expanded its digital offerings. 
Major features, such as the OPAC, MDAS 
index files and full text electronic journals, 
are accessible from any place on campus 
while some features, reflecting subject 
specialties, have been available less broadly. 
In terms of physical access, users find their 
geoscience sources most commonly in the 
Shapiro Science Library created in 1995 
through the merger of four research libraries 
and their relocation to the upper floors of the 
Undergraduate Library. 

The merger of science libraries, the 
increase in undergraduate traffic occasioned 
by location, and the rapid deployment of 
digital resources gave the Science Library 
new perspectives and responsibilities . While 
continuing to support advanced researchers, 
library services, such as on-demand 
reference help, were expanded to include 
first and second year students and non
science undergraduates enrolled in science 
courses. Further, some faculty, eager for 
their students to use digital resources in 
course work, requested library instruction 
sessions not previously offered. All services 
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significantly increased opportunities for 
library staff to note user behavior in relation 
to the digital environment. Observations 
made over three years, 1995-1998, were 
strikingly similar. Although many users 
were adept maneuvering through the ether, 
great numbers at all levels of learning were 
unmistakably lost or even unaware of what 
was available. 

Research Focus and Assumptions 
In this situation it was imperative that 

staff ask what the Science Library should do 
to promote knowledgeable and effective use 
of the digital library. Because the library 
supports scholarship in all basic sciences it 
was assumed the particular needs of each 
science would vary even while core needs 
would be shared by all users . It was further 
assumed that needs and competencies were 
largely hierarchical. In order to know what 
kind of learning graduate students needed, it 
was necessary first to know what they would 
or should have learned as undergraduates. 
Thus, examining the situation vis a vis 
undergraduates was the logical first stage of 
inquiry. Geoscience appealed as a subject on 
which to focus because of its relative size 
and coherence, the familiarity of the senior 
author with its information sources, users 
and librarians, and the possibility of locally 
testing instructional models the study might 
identify. 

Throughout its duration the study 
retained a practical focus. Its optimal goal 
was to learn speedily what kind of 
instructional program the Science Library 
should offer, and, where possible, to 
replicate or adapt features rather than 
creating them de novo. Four questions 
summarized the thrust of the inquiry: 

1. What are U of M's cohort schools 
doing in terms of undergraduate 
instruction in the geosciences with 
regard to digital resources? 

2. What are the most useful measures of 
the effectiveness of these 
instructional methods? 
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3. What role do professional geoscience 
societies take m educating 
undergraduates with respect to 
information usage? 

4. What resources are available that 
promote user instruction in 
geoscience? 

Methodology 
Consistent with the practical purpose of 

the study, methods chosen for gathering data 
were straightforward, selective, and feasible 
with existing resources. They involved 
searches of library literature and the Web, 
consultations with University of Michigan 
faculty, and telephone interviews with 
geoscience librarians at cohort universities. 
Science Library staff had tested parts of the 
framework on a modest scale in chemistry 
earlier in the year with satisfactory results. 
The geoscience inquiry would furnish 
opportunity to broaden the framework for 
inquiry and test its robustness. 

Academic Cohort 
A key component of the research 

framework was the use of academic cohort 
as an organizing instrument. Viewed as a 
group whose members share characteristics, 
an academic cohort, as defined in the study, 
comprises programs with similar pursuits, 
practices, and resources which maintain a 
recognized level of quality. Though 
informal, the cohort offers metrics against 
which members may measure their own 
performances. Those judged inadequate may 
prompt local concern and possible 
remediation while those judged superior 
rna y serve as models for others to copy. A 
similar dynamic applies to the library. 
Further, because libraries are generally 
regarded as integral to academic programs at 
Carnegie I universities, it was assumed that 
library performance and standing would not 
differ sharply from the affiliated academic 
program. For these reasons reference to the 
libraries in Michigan's academic cohort 
could be meaningful and persuasive. 

Creating a cohort of geoscience 
programs for study involved several steps . 
The first was to recognize two pools from 
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which to select candidates: a peer group, 
consisting of schools with programs similar 
to that at the University of Michigan, and an 
elite group, comprising schools viewed as 
best in the class, if not already selected as 
peers . Once selected schools would be 
merged into one list and treated identically. 
The next step was to examine published 
rankings of which the most recent were 
those issued by U. S. News and World 
Report (1999). Of particular value was the 
report 's specificity that afforded matching 
based on concentrations such as 
geochemistry, geophysics and stratigraphy 
rather than only on an overall ranking of an 
entire geoscience program. Though the 
report concerned advanced study, it seemed 
reasonable to assume that a strong graduate 
program would likely be linked to a strong 
undergraduate program. Working within the 
parameters noted above a small selection of 
schools was made and cross-checked with 
University of Michigan geoscience faculty, 
who confirmed the selections as sound and 
suggested a few additional ones for 
consideration. 

Literature Review 
A review of the pertinent library 

literature yielded only modest results. A 
1978 survey of 465 colleges and universities 
established that few institutions offered 
well-developed programs of library 
instruction for geoscience students (Parker, 
1979). Outlining the "problems and barriers" 
inherent in the situation, Bichteler called for 
librarians to gtve their attention to 
undergraduate information resource 
instruction (Bichteler, 1984, p. 87). By the 
mid-1980's, computer technology and the 
arrival of user-friendly systems set the stage 
for end-user searching. These developments 
also generated a need for effective training, 
including hands-on practice, user feedback, 
sequenced learning, self-paced tutorials and 
documentation (Bichteler, 1987). Further 
innovation in technology was expected to 
change the librarian's role, "with more time 
devoted to educating and training users" 
(Bichteler, 1990, p. 97) . 
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Indeed, much time clearly is required to 
develop a systematic program of 
bibliographic instruction for undergraduate 
and graduate geoscience students as the 
work of Schloman and Feldmann 
demonstrates. Key to their program' s 
perceived success at Kent State University 
has been the "collaborative effort between 
the faculty and librarian" (Schloman and 
Feldmann, 1993, p. 46). An extensive survey 
of 233 science and engineering faculty 
members at two universities underscores this 
conclusion. As Leckie and Fullerton note, 
"Librarians involved in instructional 
activities must come to know individual 
disciplines, departments, and programs 
because all have slightly different 
expectations and needs" (Leckie and 
Fullerton, 1999, p . 27). To advance the goals 
of information literacy, "more direct liaison 
with departments and individual faculty 
members must take place" (Leckie and 
Fullerton, 1999, p . 27). 

Overall, review of the literature did not 
bring to light many reports of recent efforts 
in instruction of geoscience undergraduate 
students in the use of digital resources. The 
dearth of such reports somewhat surprised 
the present authors and, at the same time, 
reinforced their sense that an inquiry, 
however modest in scale, was warranted. 
The literature also highlighted the 
continuing pertinence of user instruction 
especially as the role of digital technology 
expands and its impact grows. Similarly, 
although specific needs have been identified 
over the years, it is clear that much 
development work remains to be done both 
on the theoretical and applied levels . 

Professional Societies 
Professional assoctattons character

istically demonstrate strong interest in the 
education of future practitioners and 
frequently in the education of the general 
public about the fundamentals of the field. 
Geoscience societies lie in this mainstream 
and, through recent initiatives, have 
indicated their intentions to continue 
promoting education. Although in-depth 
examination of policies and programs lay 
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outside the scope of the present study, two 
questions were nonetheless pertinent: 1) Do 
the major geoscience societies include 
effective use of the digital library in their 
current visions of undergraduate education? 
2) Can this be readily determined? 
Affirmative answers would be particularly 
helpful because they would offer direction 
from authoritative sources around which a 
program at the Science Library could be 
shaped. 

In April 1999 and again in summer 
1999, the Web sites of the American 
Geological Institute (AGI), American 
Geophysical Union (AGU), Geological 
Society of America (GSA) and Geoscience 
Information Society (GIS) were searched. 
All sites offered information on aspects of 
education, especially those which currently 
engage the societies . Unfortunately, no 
sources were found which addressed the 
topic of digital literacy for undergraduates, 
suggested competencies that might evidence 
such literacy, or offered instructional 
materials for use or adaptation. If such 
items exist they would inherently 
complement other educational efforts. As of 
early winter 2000, however, they could not 
be located on the societies' Web sites. 

University Library Web Sites 
Web sites of seven libraries in the study 

cohort were also examined and found to be 
similar in many respects . Text concerning 
general library instruction was usually 
available as a link from the main library 
page. Two sites were especially informative, 
one, which presented the library's policy on 
information literacy for all undergraduate 
students, and the other which outlined the 
university's academic program for 
developing digital literacy. Pages devoted to 
the geosciences were less informative about 
instruction. Although several offered 
individual appointments and class lectures 
upon request, in general all made little 
mention of either course-integrated or stand
alone instruction for geoscience library 
resources. None listed possible 
competencies for undergraduates or offered 
on-line training materials for users. Most, 
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rather, focused their sites on clarifying 
details ofthe library's material offerings and 
resources. 

Interviews with Cohort Librarians 
The next and final phase of data 

collection consisted of interviews with 
geoscience librarians in universities 
comprising the geoscience cohort. One 
librarian at each institution was identified 
and sent an e-mail message explaining the 
study, inviting participation and requesting a 
telephone interview. Two librarians declined 
to participate, resulting in a pool of six 
librarians consulted. The same initial, open
ended questions were posed to all 
interviewees and additional discussion was 
encouraged. Interviews ranged in duration 
from thirty to sixty minutes. Following each 
phone call, notes summanzmg the 
discussion were e-mailed to the librarian 
inviting him or her to verify the accuracy, 
add commentary or clarify statements. The 
core questions are listed below, followed by 
a brief discussion of the aggregated 
responses and the themes that emerged. 

1. Would you describe briefly what 
your library is doing in undergraduate 
instruction in the geosciences with regard to 
digital resources? Have these activities 
evolved? What or who influenced their 
evolution? 

At most institutions in the study general 
library instruction is offered through the 
university library system, sometimes via 
extensive programs. None of the institutions 
offers formal courses in information literacy 
specifically for undergraduate geoscience 
students. At one institution a required course 
in the use of bibliographic resources fell out 
of the curriculum more than twenty years 
ago. Its return is unlikely except as part of a 
national trend. Possibly foreshadowing such 
a trend, several librarians discussed the 
advent of information literacy standards at 
their institutions. These standards are 
expected to prompt development of basic 
courses covering information use as well as 
courses specific to various disciplines . 
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The six librarians interviewed 
occasionally deliver course-related, single
session instruction on information skills to 
specific geoscience classes. It is sometimes 
difficult, however, to secure invitations as 
faculty are very busy and intent on working 
through course syllabi. Due to the size and 
programmatic thrust of the institutions, 
librarians focus on graduate students with 
whom they often work one-on-one. The 
large number of undergraduates can make 
similar consultations impossible, even while 
some form of help is needed. Respondents 
noted that networked computing has created 
a user population with hardware savyiness 
and "evaluation ignorance". Although 
students are at ease around computers, they 
are not necessarily able to find relevant 
information or assess its appropriateness to 
their needs. One response to this situation 
some interviewees noted would be to adjust 
the way in which undergraduates are 
introduced to information sources in their 
geoscience courses. For example, placing 
greater emphasis on writing research papers 
would foster project-based use of library 
information sources. 

2. What role does the relationship 
between the library and faculty play in 
developing or measuring the effectiveness of 
instruction? Are you involved with the 
curriculum committee at your institution? 

Many interviewees noted that a well
cultivated relationship between faculty and 
librarians is crucial to the success of 
whatever library instruction is offered. In 
such a relationship both parties have input 
and are committed to promoting the 
intellectual development of students. The 
relationship, though, may be stressed by 
several factors. The nature of single-session 
instruction can be frustrating for librarians, 
for faculty and for students, all of whom are 
pressed for time. Lack of opportunity to 
assess the instruction as well as the time 
pressures most faculty face can also cause 
strain. 

The relationship can also become tense 
if librarians perceive that faculty do not 
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view them as instructors or when time is not 
devoted to evaluating and improving 
instruction. Finally, the infrequent 
opportunity for librarians to contribute to 
university curriculum committees was 
thought by some respondents to be a barrier 
to communication. Nearly all librarians were 
interested in greater involvement with 
curriculum committees, though involvement 
was not possible for all due to the 
administrative structures of their institutions. 

3. Have you or your colleagues 
developed useful measures of instructional 
effectiveness? Do students appear to 
measure the effectiveness of instruction? Do 
faculty? 

The interviews yielded little data on the 
subject of evaluation and no formal 
measurements were reported. As noted 
above the bulk of library instruction in the 
geosciences occurs in course-related single 
sessions and in one-on-one consultations 
with users . The former offers little 
opportunity to assess the effectiveness of 
instruction although librarians would find 
evaluation helpful to guide improvement. 
Feedback on individual consultations is, on 
the other hand, frequent. It is offered on an 
informal basis by students at the point of 
instruction and appreciated by the librarians. 

4. What influence do geoscience 
professional societies have upon your 
school's methods for evaluating instruction? 

Given the limited nature of the 
evaluation reported, no influence from the 
societies was noted by the respondents. 

5. What role do geoscience societies 
play in educating undergraduates about 
digital information sources? How do you 
learn about the society's activities and 
views? 

Respondents were very supportive of 
the professional geoscience societies. To 
their knowledge the societies are not 
currently involved with educating 
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undergraduates about digital information, 
although some librarians sensed a growing 
recognition within the societies of the 
importance of user instruction. They also 
saw significant opportunities for societies to 
provide leadership in this area, possibly by 
furnishing a supportive framework and 
promoting the concepts of instruction m 
digital resource use. 

Most librarians interviewed try to 
attend conferences when possible and find 
the conversational give-and-take with 
colleagues at these events to be an effective 
way to keep current with society issues and 
activities . 

6. What resources are available that 
promote user instruction in geoscience? 
How do you access these resources? Are 
there materials available that you do not 
access? Why? 

Librarians interviewed cited the 
Journal of Geoscience Education as the key 
pedagogical journal in the field . Few, 
though, had time to do more than skim 
through issues. Most cited their colleagues 
as the most useful resource in terms of 
instructional tools, tips and discussion. 
Access to these colleagues, however, is 
constrained by lack of time, for example to 
keep current with the literature, as well as by 
shortfalls in funding to attend conferences 
where extensive interaction occurs. 

Discussion 
The results of the study demonstrated 

that in terms of undergraduate library 
instruction in digital resources the Shapiro 
Science Library was comparable with 
libraries in its geoscience cohort. The 
increasing availability of digital resources 
coupled with the lack of skills shown by 
undergraduates in the effective use of these 
resources was widely observed. It was not 
just a local phenomenon. No model 
programs for geoscience library instruction 
were identified and no list of information 
competencies for these students was located. 
The stock of instructional material for the 
digital library appears to be limited although 
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the librarians interviewed were clearly 
interested in sharing what is available. 
Recent library literature on the subject of 
digital instruction in the geosciences is 
rather quiet although literature from the 
1980's remains pertinent and even prescient. 
During the study guidance from four 
geoscience societies could not be readily 
accessed. Nor was it possible to explore the 
library's role in the re-engineered education 
of geoscience undergraduates 

In summary, the study proved 
informative, albeit in an unexpected fashion, 
and offered reassurance that the Science 
Library was not woefully out of step with its 
cohort. The study's optimal goal, however, 
could not be realized. Although data could 
be gathered relatively quickly, it was not 
possible to learn from others what kind of 
instructional program the Science Library 
should offer or to adapt features proven 
successful elsewhere. In the short term, then, 
whatever instruction or program of 
instruction the Science Library was to offer 
would need to be crafted de novo. 

Conclusions 
The interest among cohort librarians in 

the instructional efforts of their colleagues 
might well be anticipated. Cohort students 
frequently migrate among cohort 
universities for graduate work. What these 
students learn about digital resources as 
undergraduates will affect their subsequent 
library use as well as the kinds of services 
they may require. Already short of time, 
geoscience librarians may be unable to meet 
added demands from graduate students who 
lack basic competencies in using the digital 
library. Much the same can be anticipated 
for students who move directly into the 
workforce. Poorly prepared students, then, 
are of concern beyond a single institution or 
program. 

It is clear, though, that more powerful 
factors spurring interest among geoscience 
librarians are at work. There is obvious 
recognition that changes precipitated by 
technology and pedagogy are global in 
effect and bear upon library use. The digital 
environment is now a permanent feature of 
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the world of learning. New models, 
especially those which are integrative, are 
needed. For effective library use in the 
geosciences the specific models apparently 
do not yet exist. Their development may be 
encouraged by the large-scale efforts 
promoting information literacy underway at 
some universities but must also go forward 
even if large-scale initiatives are absent. 
Regardless of the way in which they 
develop, such models need to be connected 
to the curriculum and ideally will engage the 
faculty and the library in a productive, 
continuing collaboration. 

Cooperative efforts may indeed be key 
to providing systematic preparation of 
undergraduate students to use the digital 
geoscience library effectively. On a broad 
scale such efforts may include articulating 
expectations, identifying competencies, 
sharing instructional material, and 
encouraging use of techniques which 
involve library access. Collaboration in a 
local venue is clearly appropriate but it is 
also evident that the long tradition of 
cooperation characteristic of librarianship 
provides workable models across 
institutions. Perhaps most importantly is the 
major opportunity afforded the professional 
soc1et1es to create a philosophical 
framework and to make explicit how the 
digital library and instruction in its effective 
use fit into their educational initiatives. 

Preparing students to be skilled, self
reliant, life-long learners is assuredly a 
shared responsibility. The question of 
addressing emerging instructional needs 
with regard to the digital geoscience library 
then is not a question of if something should 
be done but rather a question of when a 
concerted, collaborative effort might begin. 
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Abstract -- Current environmental politics reveal the interdependence between science and 
politics in community decision-making. Modern scientists must not only have the ability to 
learn and do science, but to communicate scientific conclusions to the general public. Often, 
scientific information is only as strong as the rhetoric and discourse surrounding it. 
Developing this ability to communicate starts in the classroom. Thus, science education 
needs a pedagogical supplement --dialogue-- to the traditional, monological presentation-and
regurgitation style ofteaching. Such a conversation depends on each student's ability to draw 
connections and rework learned, scientific material. It is as simple as forming a circle in 
which the students and teachers converse about how the science they are learning and 
teaching relates to all in the room and to the community at-large. A discussion of the 
practical effects of the scientific information and vocabulary allows students to develop deep 
connections with the material. They learn to communicate, reflect on the ideas, and story
tell. The dialogue must not be limited only to verbal conversations-- essays on exams and 
tests emphasize the importance of personally identifying with and applying scientific 
information. Multi-vocal learning introduces students to the possibility of diverse 
perspectives on specific knowledge, leading them to a "bigger picture" beyond the scientific 
vocabulary and data. 

Introduction 
Contemporary environmental politics 

reveal the interdependence between science 
and politics in community decision-making. 
Stakeholder groups, for instance, demand 
scientific information be presented at 
meetings attended by citizens with little 
background in the material. Decisions must 
be made often based solely on the 
information presented and absorbed at these 
community meetings . Making informed 
decisions rests on the community members 
receiving material they can understand and 
question. The scientist who is teaching the 
stakeholders group has a responsibility to 
present the material in a clear, 
understandable manner, which both engages 
and accurately informs the audience. In 
southwestern Colorado, the Animas River 
Stakeholders Group (ARSG) is one such 

collaboration between sctence and the 
community. According to its mission 
statement, "the group is committed to an 
interactive, open forum where all interested 
parties are involved in the design and 
implementation of a watershed plan." ARSG 
describes this community-based decision 
making as "a creative approach to solving 
environmental problems, with everyone 
working together to identify environmental 
problems and taking action to solve them." 
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Rhetoric and Discourse of Science 
Modem scientists must not only have 

the ability to learn and do science, but to 
communicate scientific conclusions to the 
general public. At one ARSG meeting, a 
biologist gave a presentation on trout 
toxicity tests to assist the stakeholders in 
finding a place for a necessary trout fishery. 
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The biologist was very specific in the 
descriptions of the effects of zinc in the 
Animas River, the types oftrout present, and 
other mining-related details . When the 
presentation ended and questions were 
raised from the audience, the most frequent 
topic was policy rather than more detailed 
science. It is obvious that the biologist fully 
understood the scientific information he was 
presenting. More important, though, was 
that he was able to make the data relevant to 
the stakeholders group. The presentation 
did not delve into unnecessary details about 
the chemistry of creating the toxicity tests, 
the biology of the movement of zinc in the 
trout, or other such information. Rather, he 
used all of that necessary data to present 
meaningful conclusions to the community. 

Often, scientific information is only as 
strong as the rhetoric and discourse 
surrounding it. The information on toxicity 
testing would have been useless if presented 
to the group using tables of data; rather, 
describing general scientific conclusions 
was most appropriate for this specific 
audience. The strength of the biological 
presentation came from the scientist's ability 
to work with his data-- molding it to the 
audience, which avoided the audience not 
understanding and losing interest. No, the 
information given was not "watered-down," 
"softened," or "de-scienced" by the biologist 
discussing broad conclusions instead of the 
specifics. However, the data was made 
meaningful to a group of citizens not 
normally intrigued by a discussion on trout 
toxicity tests. Because he made his science 
relevant to the watershed policy, he captured 
and enlightened the community. 

Dialogue in the Classroom 
Developing this ability to communicate 

starts in the classroom. In school tradi
tionally, we learn how to "do" science-
what the scientific method is, how/when to 
apply it, and the interpretation of data, 
among other lessons. Vocabulary and 
method dominate in science education. Our 
tests require memorization of exact details 
so that we can move to the next level of the 
absorption of information. I agree that this 
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pedagogy works . Scientists are more than 
adequately trained for careers in research, 
medicine, field, and Government work. 
There is a complete understanding of the 
data for the scientist. The problem is that 
the scientist is not taught how to convey this 
information, or even the importance of 
communication of data to non-scientific 
audiences (see Appendix I for a list of 
relevant readings and authors). 

Thus, science education needs a 
pedagogical supplement --dialogue-- to the 
traditional, monological presentation-and
regurgitation style of teaching. A dialogue 
provides students an opportunity to begin 
asking questions of "why" which augments 
the focus on "how." Obviously the 
vocabulary and scientific method must still 
be taught--the students need to know the 
data to be able to communicate it. Learning 
to bring in multiple points of view, and 
reflect on others' ideas needs more emphasis 
in science education classes. 

Such a conversation depends on each 
student's ability to draw connections and re
work learned, scientific material. A dia
logue allows students to take the material 
learned in the classroom and make it mean 
something to them. Rather than blandly 
memorizing data, it becomes important 
enough to them that they talk about it in real 
ways and methods. To be able to hold such 
conversations, students must understand all 
the facets of the information. With these 
details in mind, the dialogue begins as a re
interpretation of the material, requiring 
manipulations and connections within the 
data. The inherent process that occurs for 
each budding scientist to begin talking about 
the science is impossible to classify and 
describe. It is wholly subjective -- in fact, 
that is the point! Objectivity has its place in 
the learning of the material, but allowing the 
student to make the information their own 
requires subjectivity, which does not lessen 
the importance of the ensuing conversation. 

Lesson Plans for the High School Science 
Classroom 

For high school classrooms, this 
conversation is sometimes as simple as 
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forming a circle in which the students and 
teachers converse about how the science 
they are learning and teaching relates to all 
in the room and to the community at-large. 
Once a week, students and teachers form a 
circle and begin by discussing a laboratory 
exercise. The teacher leads the initial 
questions by asking about the difficult parts 
of the lab, which demonstrates to students 
that their opinions about the science learned 
are desired. More questions such as why it 
is important, and the connection to other 
topics occurs at this point. 

A great way of talking about the 
science of the exercise is to ask the students 
to explain the lab to someone "non-science" 
or on a different level, such as a younger 
sibling. For older grades, questions 
regarding how this procedure has been used 
in politics is quite effective for integrating 
interdisciplinary work in the sciences. The 
most important facet of this circle is that the 
conversation is between students and 
teachers, not one student to one teacher. 
There must not be any monologues and no 
one dominant voice. This circle is a simple 
method of the introduction of conversation. 

Dialogue in science education is also as 
complex as having a winding conversation 
which delves into numerous topics at one 
moment, complicated by the language gaps 
that arise from differing backgrounds. 
Complex discussions may occur in the 
above-mentioned circle, or between students 
on their own time when not forced into such 
a dialogue. In fact, everyday we encounter 
such conversations with language gaps and 
no set path -- the topics bifurcating with 
each new voice added. It is not a hindrance 
to a classroom to allow for this winding talk, 
but in the first steps of the introduction of 
dialogue in science classes more controlled 
methods may be of greater use. 

On exams, ask essay questions. Having 
to explain a laboratory to a student with less 
knowledge is a great exercise, as well as 
asking the students to create a presentation 
on a specific topic -- how would the student 
present the material? These essay questions 
ask the students to fully describe the 
procedure/laboratory/new method learned in 
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an interesting way, outside of the traditional 
multiple choice questions . They bring in 
tools of description, reading comprehension 
and knowledge of their audience to the 
science learned. All of these abilities are 
necessary and required in all aspects of 
sc1ence. 

Assigning a reading which connects the 
science being taught (the method and the 
vocabulary) with recent politics and/or 
cultural relations to the material also 
introduces dialogue. Have the students form 
small groups to discuss and answer some 
provided questions on the readings. This 
should be done outside of the classroom to 
get out of the traditionally brain-numbing 
limitations that such rooms create. Reading 
groups allow the conversation to weave 
around potentially interesting topics students 
generate themselves, while still having the 
boundaries of the questions needing to be 
answered. 

Lesson Plans for Kindergarten though 
6th Grade Classrooms 

Conversations need not be limited to 
the high school scientist. Four examples of 
dialogue in kindergarten through 6 th grade 
classes follow, demonstrating that the art of 
conversation must begin at an early age. 
Conversation circles are also appropriate for 
younger ages, with students and teachers 
sitting together in a circle and discussing a 
topic such as the weather, environmental 
problems, a contrived story with a moral, 
etc. This teaches how to talk with one 
another, the skill of listening and 
responding, and enforces dialogue rather 
than many monologues. Allow all students 
(active and passive) to become involved by 
making sure that everyone contributes, or 
discuss why certain students do not have 
anything to say. 

Hikes/walks and talks require students 
and teachers to leave the classroom and take 
a walk to a local area (park, business, zoo, 
museum, playground, historical site, etc.). 
On the walk, students are asked to point out 
what they see that is interesting (as possibly 
related to an earlier lesson), play games, 
smg songs, or simply talk amongst 
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themselves. Letting the children have the 
freedom to talk teaches them that at 
appropriate times, conversation fits into 
lessons learned at school, and that they are 
welcome to talk openly with teachers and 
each other. This creates a community 
among the students and a structured 
playfulness outdoors. Talking and walking 
allows for special bonding between people 
and nature outside of a traditional place of 
conversation. 

Writing prose also adds dialogue to the 
classroom. Change the writing style 
requested of students from the typical "what 
I did this summer" to a more creative 
medium. This begins the process of 
thinking poetically and taking care with 
words, both of which are needed in all 
aspects of science education. For example, 
display a painting (a large reproduction) or 
listen to a piece of music. Give the students 
blank paper on which to write about, for a 
set amount of time, what they saw and/or 
heard. If students have nothing to write 
about, than they can draw about their 
expenence. 

As m the high school science 
classroom, reading groups are appropriate 
for younger grades as well. Gather the 
students in small groups and provide them 
with a piece of literature (poetry, prose, 
story, etc.) to read together and discuss with 
questions to answer. Again, an arena is 
formed to create conversations between 
students without an authority figure. It also 
lets students work with reading material and 
manipulate it within a dialogue, skills 
necessary m the world of science 
communication. 

Conclusion 
Dialogue provides students of all levels 

the opportunity to gain a deep connection 
with the material; it means something to 
them and they begin to really understand the 
connections between the vocabulary and the 
methods. Feeling comfortable with the 
material, the data becomes theirs and an 
open forum on which to ask questions is 
established. While learning the art of 
communication in science, they begin to 
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draw connections and learn to converse -
effectively talking about science in 
understandable terms to a variety of 
audiences. Dialogue introduces reflection in 
the classroom with the required deep 
thinking about the meaningfulness of the 
material that conversation circles and 
reading groups demand. Students gain the 
ability to story-tell -- learning how to 
effectively teach the science they are 
learning. We learn through the creation of 
stories and science information is no 
different. Finally, dialogue in the science 
classroom provides the learning of how to 
incorporate and listen to diverse 
perspectives. Students are talking and 
listening to each other -- conversation 
demands such a circuit of respect. 

In conclusion, these changes offered 
here are not hugh and life-threatening (or at 
least not challenging to the current 
pedagogical standards for science 
education). Rather they are supplements to 
the system already in place. Though the 
changes are not big, the results will be 
tremendous, as hinted at throughout this 
paper. We, as participants in science 
education and the acquisition of science 
information, must work on this project of re
instating the art of conversation outside of 
the classroom as well. Simply, we have to 
approach one another with the intent of 
listening rather than matching monologue 
for monologue. The effects of such a so
called change in consciousness will go 
beyond divisions and boundaries of all kinds 
(both in and out of the science classroom) 
naturally forcing us to become truly 
interdisciplinary. 
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Abstract --The Kansas Geological Survey has been a leader in development of digital geologic 
maps and map publication "on-demand." The Survey has now developed the Kansas Geologic 
Names Database (KGND), a relational database of stratigraphic nomenclature. Crossing the 
divide from the static, bound volumes of traditional lexicons on one side, to dynamic, interactive, 
research tools on the other, the KGND meets important objectives of providing a flexible, user
friendly information source with broad, multi-media application potential. Designed to conform 
with national geologic map data models, the KGND simplifies transfer of information and 
publication of revisions, providing a stimulus for scientific inquiry. 

The Kansas Geologic Names Database overcomes limitations of a bound, paper publication 
while permitting publication-on-demand of selected components of the database. As an example, 
organizers of a field trip might use the KGND to compile a table of stratigraphic units in the area 
to be visited, along with selected information on the history of their nomenclature, and print the 
results in paper copy for use on the field trip. The KGND currently contains citations on more 
than 1800 lithostratigraphic and chronostratigraphic units. In addition to on-line access to the 
database, the Kansas Survey's Web site will provide an interactive, open forum where users may 
identify errors and suggest modifications or additions for consideration by the Kansas 
Stratigraphic Nomenclature Committee. 

Introduction 
This paper addresses development of 

the Kansas Geologic Names Database 
(KGND) and the significant change it 
represents, as a research tool, from the 
recently published Lexicon of geologic 
names in Kansas (through 1995) by Baars 
and Maples (1998) and earlier important 
contributions to the published record of 
stratigraphic nomenclature in Kansas. 
Important contributions prior to 1950 
include: Swallow's (1866) Preliminary 
report of the geological survey of Kansas; 
Haworth's (1895) report, The stratigraphy of 
the Kansas Coal Measures; Williston's 
(1898) study, The Pleistocene of Kansas ; 
and R. C. Moore's (1935) Classification of 
Pennsylvanian rocks in Kansas. 

Swallow, Haworth, Williston, and 
Moore all worked in Kansas. They are part 
of a long list of those who have contributed 
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names to rock units found in Kansas. 
Because many of the major rock units found 
in Kansas were first named from their 
occurrences outside of Kansas, there are 
some important contributions to 
stratigraphic nomenclature in Kansas by 
people who worked primarily outside of 
Kansas. Notable among these are G. E. 
Condra in Nebraska, F. C. Greene and W. V. 
Searight in Missouri, C. R. Keyes and P. H. 
Heckel in Iowa, and M. C. Oakes in 
Oklahoma 

Comprehensive works since 1950 
related to stratigraphic nomenclature in 
Kansas include: Merriam's (1963) classic 
volume, The geologic history of Kansas; 
The stratigraphic succession in Kansas, by 
Doris Zeller (1968); and the Lexicon of 
geologic names of Kansas (through 1995), 
by Baars and Maples (1998). The 30-year 
span between Zeller' s report and the work 
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by Baars and Maples does not reflect a lack 
of new contributions. Almost 20% of all 
sources cited in the KGND were published 
after 1968. The long time span between 
these publications does reflect the difficulty, 
using standard word processing technology, 
of compiling and editing such a large 
collection of references. 

LEXICON OF GEOLOGIC NAMES OF 
KANSAS (through 1995) 

Development 
The Kansas lexicon by Baars and 

Maples (1998), subsequently referred to as 
''the Lexicon", was developed with standard 
word processing software. The development 
process was the traditional method for 
production of a bound, hard-copy, paper 
reference volume. Within the Lexicon, 
information on the history of stratigraphic 
nomenclature is arranged alphabetically by 
rock unit name. Entries for each rock unit 
name have the following characteristic 
organization (see Appendix A for a sample 
of entries from the Lexicon). 

Rock unit name 
(Parent name sometimes provided) 
Geologic Age 
Geographic extent 
Citations, listed from earliest to most 

recent, provide source information and 
abstracts of published descriptions. The 
source information typically includes 
author(s), date, publisher, publication, 
and extent of reference (pages, plates, 
etc.) The abstracts are generally very 
brief 

+ .. . 
+ .. . 
+ 

Type localities (when available) 
Origin of name (geographic reference) 

Comments 

The development process selected for 
the Lexicon produced digital text files with a 
sequential (alphabetical by name) structure. 
In addition, the digital files contain fairly 
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complex and continually shifting format and 
font specifications. 

Limitations 
Because the digital files were not seen 

as an end objective in development of the 
Lexicon, public access to the digital files 
was not provided. Even if the digital files 
were available, their sequential structure 
would seriously limit their usefulness as a 
research tool. With no relational structure, 
queries can only be made on the basis of 
rock unit name. Queries cannot be made 
based on criteria such as age of rock units 
(Upper Permian), author (units initially 
named by R.C. Moore), publisher or 
publication (citations from the Transactions 
of the Kansas Academy of Science), or 
location (type sections found in Chase 
County, Kansas). 

To conserve space and limit the 
publication to a manageable size, much 
useful information was excluded from the 
new lexicon. For example, titles are not 
included in source information. The use of 
abstracts from earlier lexicons (for example, 
Wilmarth, 1938) perpetuated previously 
published errors. This practice also resulted 
in numerous occurrences of citations with 
imbedded references to sources described by 
author, date, and page, but with no further 
identifying information to be found 
anywhere in the new lexicon. Given a long 
list of contributing geologists involved in 
compilation of the Lexicon, combined with 
the large number of rock unit names, the 
Lexicon inevitably contains inconsistent 
style, format, and information content for 
named units. The word-processing 
environment provides no convenient facility 
to address these problems. In its printed 
form, the Lexicon provides no visualization 
of a named unit's type section or other 
identified reference outcrops, the geographic 
extent of outcrops, subsurface log response, 
or regional structure. 

In a publish or perish environment 
(a.k.a .. "Publish quickly or not at all") the 
long lag time required for the traditional 
process of lexicon compilation and 
publication creates a serious disincentive for 
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participation in the revision process. From 
the scientist's perspective, a major effort is 
required for marginal additions to a 
published document. A final significant 
limitation from the perspective of the 
research organization is the absence of links 
to digital mapping. The analog format of the 
published Lexicon and the sequential 
structure of its text files are both impractical 
for support of a digital geologic map data 
model. 

THE KANSAS GEOLOGIC NAMES 
DATABASE (KGND) 

Goals 
The KGND project is designed to 

provide a research tool that organizes and 
enhances information from the Kansas 
Lexicon, supporting easy access to 
descriptive information on rock units for 
queries based on a wide and flexible range 
of user needs and selection criteria. Six 
specific goals are identified: 

1) Provide a fully relational geologic 
names database. 

2) Organize descriptive information for 
easy access and use in other digital 
applications. 

3) Incorporate links from descriptive text 
to map objects, photographs and 
document images, utilizing the 
potential of multi-media presentation. 

4) Simplify selective publication-on
demand, using the latest updates for 
enhanced lexicons or specialized 
publications. 

5) Implement basic elements of the 
USGS/ AASG sponsored geologic map 
data model. 

6) Encourage the scientific impulse to 
test and correct by providing rapid 
response facilities for corrections or 
addition of new information. 
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Geologic Map Data Model 
The KGND project is part of a broader 

effort to implement the geologic map data 
model standards currently under 
development in a cooperative effort of the 
Association of American State Geologists, 
the USGS, and the Canadian Geological 
Survey. Version 4.3 of these standards 
(Johnson, Brodaric, Raines, Hastings, and 
Wahl, 1998) can be viewed on-line at 
< http://geology.usgs.gov/dm/ >. 

The proposed geologic map data model 
standards have had much to offer toward 
design of the nomenclature database. Both 
efforts are viewed as a step toward 
development of a general model for all 
geologic data. 

Within the geologic map data 
model, rock units are viewed as compound 
objects. Compound geologic objects 
typically include objects described by 
information from observations at multiple 
locations, such as locations of contacts or 
structures as well as descriptions of 
stratigraphic, structural, or metamorphic 
units, and other non-site-specific data. 
Certain information associated with a rock 
unit, such as bedding orientation, stratotype 
location and description, or sample 
descriptions, may be placed within singular 
object archives where the information ts 
specific to a single point location. 
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Spatial Object 
Archive 

Compound 
and Singular 

Object 
Archives 

(descriptive data) 

Data 
Classification 

Legend 

Meta data 

Figure 1: Diagram showing the three classes of objects in the geologic map data model and 
supporting metadata (revised from Johnson, and others, 1999, p. 6) . Each circle represents a class 
of objects and a portion of the data model. 

Development 
Given the objectives of the KGND 

project, relational database capabilities 
clearly offered a practical means of 
organizing the information contained within 
the Lexicon. When developing publications 
that make repetitive use of a limited set of 
specific information categories, it is far 
more efficient to initiate the development 
within a database structure. The main body 
of the final publication can then be extracted 
from the database using available report 
writer software. For this project, database 
development began instead with a text file 
dump from the existing Lexicon manuscript 
files (see Appendix A) . The text files were 
then parsed to permit identification and 
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classification of useful text strings prior to 
loading the database in Oracle. The existing 
organization of information was used to 
maximum advantage in parsing the 
information from the text files. Further 
modifications in text format were made 
throughout the files to further improve the 
results. 

Enhancement of information content 
from the Lexicon targeted four pnmary 
areas. 

1) Full bibliographic information for 
each source required identifying and 
adding titles for more than 900 
sources. 

2) Where possible, mappable location 
descriptions were developed for 
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significant rock unit occurrences, 
particularly stratotype locations. 

3) Stratigraphic relationships were 
identified and clarified in order to 
dynamically link the rock unit 
relationships to changing 
interpretations over time. In the 
Lexicon these relationships can be 
followed only by carefully moving 
from one rock unit name to another 
within the publication and finding 
the appropriate corresponding 
citations. 

4) Understanding the changing 
interpretations of Kansas 
stratigraphy has required careful and 
explicit identification of the 
relationship between current unit 
names and former names associated 
with all or parts of the same 
intervals . 

A fmal value derived from developing 
the KGND has been the improved error 
detection capabilities. Using the sort 
capabilities of the database, similar entries 
can easily be checked to determine if they 
represent appropriately distinct information 
or variations intended to represent the same 
information. This was particularly helpful 
for eliminating errors in the bibliographic 
references to source documents. With more 
than 5200 citations from more than 900 
sources, this information was entered in the 
word processing system an average of more 
than five times per source. Major works are 
typically cited hundreds of times within the 
Lexicon. In the same manner production of 
the Lexicon required multiple entry of 
authors names, publishers and publication 
information. Using the capabilities of a 
relational database, the bibliographic 
information for each of the 900+ sources 
linked to 5000+ citations is entered only 
once for each source, rather than once for 
each citation. 

Status 
The KGND currently exists as an 

Oracle schema (LEXICON) in an Oracle 
8:0.4 database. Major tables within the 
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database include SOURCES, AUTIIORS, 
ORGANIZATIONS, UNITS, CITATIONS, 
and OCCURRENCES. 

The Sources table identifies more than 
separate 900 titles. Of these, about 90 
represent major works that contain 
individual citations from which publications 
are taken. 

The Authors table lists more than 400 
contributing authors. The author names are 
linked to the appropriate publications in the 
source table and, where there is more than 
one author, their position within the list of 
contributing authors is identified. 

The Organizations table identifies 
more than 100 publishers for the cited 
publications. The table is also designed to 
permit entry of author affiliations. The 
SOURCES, AUTIIORS, and 
ORGANIZATIONS tables contain what 
might be considered metadata (within a 
geologic map data model) for the descriptive 
information about the rock units in the 
database. 

The Units table is the heart of the 
KGND. It essentially identifies the objects 
within the compound object archive of a 
geologic map data model. About 1820 unit 
names are listed in the table. Of these, 250 
names represent chronostratigraphic units 
not listed in the Lexicon. The remaining 
1570 lithostratigraphic unit names have been 
used at various times to identify intervals 
within the list of about 470 rock unit names 
currently accepted by the Kansas 
Nomenclature Committee. 

The Citations table contains the more 
than 5200 abstracts of information linking 
the SOURCE and UNITS tables. Descriptive 
information within the abstracts corresponds 
to the data found within the compound 
object archive of the geologic map data 
model. 

The Occurrences table provides site 
specific information, primarily identifying 
type sections, type localities, or reference 
sections. It corresponds to the singular 
object archive of the geologic map data 
model. 

Work proceeds in the development and 
use of interfaces for data input, data 
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modification, data queries, and selective 
data extracts for generating reports. Web site 
development will include a Web conference 
site where geologists may submit reports of 
errors found in the database or provide new 
information for enhancement of the 
database. The Web conference site will be 
monitored by the Kansas Nomenclature 
Committee. 

Conclusions 
The Kansas Geologic Names Database 

provides optimal maintenance of critical 
information related to the history of 
stratigraphic nomenclature in Kansas. It also 
provides convenient access to the 
information and selection of subsets of the 
information based on a broad range of 
possible query criteria. Each primary table 
provides links to a broad range of related 
information, including pointers to digital 
images. The capability for efficient, timely 
updates provides a strong incentive for 
participation by individual scientists with 
involvement limited to productive activities . 
Future publications become more cost 
effective and less error prone given the 
capability for on-demand publication with 
selective content and uniform formatting. 
The Kansas Geologic Names Database 
meets the goal of providing a useful research 
tool. The results of this project flow directly 
into implementation of a digital geologic 
map data model and the broader function of 
geologic data management. 

http://www.kgs.ukans.edu 
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APPENDIX A 

The following example is taken from the text files from Baars and Maples ( 1998) 

Aarde Shale Member (ofHoward Limestone) 
Pennsylvanian (Virgilian Series) : 

eastern Kansas 
R. C. Moore, 1932, Kansas Geological Society, 6th Annual Field Conference, Guidebook, p. 20, 

21 , 94, 96. On p. 20, in a generalized measured section for stops 4 and 5 (SE quarters of 
sections 4 & 5, T. 26 s., R. 10 E.), Aarde shale is given a thickness of 4 1/2 ft (1.4 m). On p . 
21 , in a measured section for stop 6 (NW NE sec. 4, T. 26 S., R. 11 E., 6 PM), Aarde Shale 
Member (ofHoward Limestone) is described at its type locality as consisting of3 ft (0.9 m) of 
yellowish-gray clayey shale with Nodaway coal near base. Overlies Bachelor Creek 
Limestone Member, underlies Church Limestone Member. 

R. C. Moore, 1936 (1935), Kansas Geological Survey, Bulletin 22, p . 39, 205-207. Bachelor 
Creek limestone is basal member of Howard limestone in southern Kansas, from Greenwood 
County southward. Where it is absent, as in northern Kansas, the Nodaway coal and other 
beds that are stratigraphically equivalent to the Aarde shale member of Howard limestone are 
classed as belonging to top of Severy shale, because boundary between the two shales cannot 
be drawn. In northern area, Severy shale extends up to base of Church limestone. 

R. C. Moore, 1949, Kansas Geological Survey, Bulletin 83, p. 172-173 . Nodaway coal occurs 
in Aarde shale at no particular stratigraphic level, but recognizable in Iowa, Nebraska, 
northwestern Missouri, Kansas, and 50 miles (80 krn) or more into Oklahoma. The Nodaway 
coal is mined in Osage County where it is about 2ft (0.6 m) thick. 

R. C. Moore, J. C. Frye, J. M. Jewett, Wallace Lee, and H. G. O'Connor, 1951, Kansas 
Geological Survey, Bulletin 89, p. 57 (fig. 22), 63, 70 (fig. 25). Bluish- to yellowish-gray 
clayey and sandy shale containing a persistent coal bed (Nodaway), ranging from about I inch 
(2.5 em) to 2ft (0.6 m) in thickness, and a persistent black fissile shale in many outcrops. 
Thickness ranges from about 2 to 15ft (0.6-4.5 m). Underlies Church limestone member; 
overlies Bachelor Creek limestone member. 

N . J. McMillan, 1956, Kansas Geological Survey, Bulletin 119, pt. 6, p. 198-202. The Aarde 
shale member is separated into seven distinct units; the uppermost division of the Aarde shale 
is a well-laminated gray clay unit, which constitutes the most fossiliferous part of the member; 
thickness ofthe marine clay shale ranges from 0.3 to 1.5 ft (0.1-0.5 m). 

M . G. Wilmarth, 1938, USGS Bulletin 896, p. 7. Cites R. C. Moore (personal communication, 
April20, 1934), who stated that lower part ofHoward limestone intertongues with upper part 
of Severy shale, which accounts for Aarde shale containing Nodaway coal. The underlying 
Bachelor Creek limestone also interfingers in Severy shale, he stated. 

M. R. Mudge, C. P. Walters, and R. E. Skoog, 1959, USGS Bulletin 1060-D, p. 193, 252-253, 
pl. 7 . In Nemaha County, Kansas, member is basal unit of Howard limestone. Consists of 
silty slightly calcareous dark-gray to tan shale. Average thickness 4 1/2 ft (1.4 m). Base of 
Nodaway coal designated as base of Aarde. Underlies Church limestone member. 

J. M. Jewett, H. G. O'Connor, and D. E. Zeller, 1968; in, D. E. Zeller, ed., Kansas Geological 
Survey, Bulletin 189, p. 39. Bluish-gray to yellowish-gray clayey and sandy shale containing 
the persistent Nodaway coal bed; a black fissile shale is present in the upper part of the Aarde; 
a hard, dense limestone, 0.2-1.0 ft (0.06-0.3 m) thick, occurs above the Nodaway coal and 
below the black fissile shale in many outcrops; thickness of the Aarde ranges from about 2 to 
15ft (0.6-4.5 m); overlies the Bachelor Creek Limestone Member; underlies the Church 
Limestone Member. Where the Bachelor Creek Limestone Member is absent, the part of the 
Aarde beneath the Nodaway coal is not differentiated from the Severy Shale. 
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D. F. Merriam, 1989, Kansas Academy of Science, Transactions, v. 92, p. 107-11 1. Black 
fissile shale and hard dense limestone removed from Aarde Shale Member and erected to 
member status (Shanghai Creek Shale Member and Wauneta Limestone Member, 
respectively); Aarde underlies Wauneta Limestone Member, where present. 

Type locality: NW NE sec. 4, T. 26 S., R. 11 E., 6 PM 
Aarde farm, Greenwood County, Kansas 

Abilene conglomerate 
Tertiary: 

central Kansas. 
C. S. Prosser, 1895, Journal of Geology, v. 3, p. 786, 789, 797. Top member ofthe Marion 

formation. 
J. W. Beede, 1909, Kansas Academy of Science, Transactions, v. 22, p. 249-256. Top member 

of Marion formation (Permian); heavy, hard, perhaps dolomitic stone, composed of fragments 
of yellow, orange, and gray masses firmly united in a light-gray cementing material. 

R. C. Moore and W . P. Haynes, 1917, Kansas Geological Survey, Bulletin 3. Top member of 
Marion formation; peculiar, somewhat variable, conglomeratic limestone. calcareous 
conglomerate with some sand and sandstone pebbles at type locality. Overlies Pearl shale 
member. 

R. C. Moore, 1920, Kansas Geological Survey, Bulletin 6, pt. 2, p. 63. So-called Abilene 
conglomerate is Tertiary [as opposed to Permian as others have classified it] , containing 
fragments of Dakota sandstone and nowhere underlying Wellington shale. 

C. C. Williams and S. W. Lohman, 1949, Kansas Geological Survey, Bulletin 79, p. 60. 
Conglomerate at base of McPherson formation similar to so-called Abilene conglomerate; 
believed that beds called Abilene conglomerate are different ages at different localities, 
therefore term Abilene may not have much stratigraphic significance. 

Named for Abilene, Dickinson County, Kansas . 
See also Abilene limestone. 

Abilene limestone 
Tertiary: 

central Kansas . 
E. C. Parker, 1925, American Association of Petroleum Geologists, Bulletin, v. 9, p. 982. This 

bed in type section at Abilene, Kansas, at the few exposures where it is unaltered, is a soft 
gray limestone about 2ft (0.6 m) thick. The interval down to the top of the Herington 
limestone varies from 40ft (12m) at Abilene, Kansas, to about 50ft (15m) at Ponca City, 
Oklahoma. In the majority of exposures this calcareous material has been partly or wholly 
dissolved and redeposited in the same horizon, often with gypsum derived by solution from 
strata higher in the section. Due to this mode of origin, pieces of the green shale above the 
Abilene limestone, as it might be better named, have been included in some places in this 
massive bed of secondary limestone. It can no more be called a conglomerate than the top 
member of the Herington, which is often similarly altered at the type vicinity. 

See also Abilene conglomerate. 
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New Information Bridges for Disaster Information Delivery 
and Hazard Awareness 

Elaine R. Padovani and James F. Devine 
U.S. Geological Swvey 

12201 Swuise Valley Drive 
Reston VA20192 

Abstract -- In the past ten years, huge advances have been made in the way that natural disaster 
information is integrated and delivered to users. Emerging technologies have transformed the 
communication of data, graphics, and geospatial information with the help of new modeling, 
predictive, and visualization tools. These tools have changed the way people, organizations, and 
nations are linked in activities such as on-line disaster planning, mitigation, preparedness and 
response. In spite of this advance, some major obstacles exist because no single source exists for 
the broad range of information needed for natural disaster reduction, nor are there aids to help 
integrate information from diverse sources. Successful mitigation implies that wildly diverse 
often divergent data are integrated, consumed and moved searnlessly, in near real-time across a 
vast audience with differing hardware, software, expertise, expectations and needs . 

In an ideal world, data, information, and knowledge-based products are delivered in a timely 
manner, to the appropriate location in a form that can be immediately consumed and applied to 
the problem at hand. In such a world, information scales to the user, across platforms, and across 
contexts. Unfortunately we can't do this yet. This presentation will focus on progress and new 
activities in earth science data integration leading towards interoperable geoprocessing as a key 
component of 'spatial data infrastructures.' It will show how new initiatives, fostered by 
partnerships between academia, government, and the private sector, have triggered rapid 
development of interface tools to eliminate the problem of heterogeneous geospatial data and 
incompatible geoprocessing technologies . 

The Open GIS Consortium (OGC), an non-profit international partnership of private sector, 
academic, and government organizations, is working to provide an industry-wide architecture for 
interoperable geoprocessing. OGC has a World Wide Web mapping testbed in progress to test 
new interfaces that allow users to receive customize, derivative GIS map products over the 
Internet on demand from previously incompatible sources . OGC has also formed a Disaster 
Management Special Interest Group to ensure that earth science and natural disaster information 
requirements are addressed by these interfaces and international standards. 

http://www.usgs.gov 
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The Relevance of Initial Scientific Research 

Joshua C. Koch 
Earth and Environmental Science Department 

Wesleyan University 
P. 0 . Box 4654 

Middletown, CT 06459 
jkoch@wesleyan.edu 

Abstract -- The initial stages of scientific research are critical. Right from the start decisions are 
made that will determine whether science is performed well or poorly. With a strong thought 
process and an understanding of one's own subjectivity, an unbiased, efficient, and effective 
project can be created. By analyzing a research project on Acid Mine Drainage in the Upper 
Animas River Basin, it becomes possible to see just how important each decision is. High in the 
mountains of southwest Colorado, a small group of scientists and philosophers must first gain an 
understanding of the conscious and subconscious tendencies of expectations, assumptions, data 
manipulation and other subjective downfalls. From here a method is developed that will result in 
a successful research project. To be fully successful it is necessary that these scientists use fore
sight, to create a project that analyzes all aspects of the problem. Though this is not possible, the 
closer we come to fully understanding the ramifications of our science, the better able we are to 
react to any shortcomings resulting from out research. 

Introduction 
As an undergraduate science major, I 

have just recently begun to fully understand 
the importance of the scientific method. 
Though the standard steps of the method are 
taught to everyone somewhere around high 
school, in universities and professional 
fields this method is supplemented by a 
process of critical thinking. I first noticed 
the importance of this process while 
working under a professor at Wesleyan 
University, but it was not until this past 
summer that these ideas truly became 
meaningful for me. 

I was given the opportunity to research 
Acid Mine Drainage in the Upper Animas 
River Basin near Silverton, Colorado. The 
Southwest Earth Studies Program (SES) 
allowed for substantial scientific investiga
tion into the effects of mining, as well as 
time to question and critique science. The 
program allowed me to get some fieldwork 
under my belt, while simultaneously 
throwing me between the two extremes of 
academia. 
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On one end stood our noble leader, 
guide, and answer-er of all research 
questions no matter how trivial, a USGS 
scientist from the Water Resource Division. 
On the other end were the humanities majors 
-- so full of good questions as to make me 
question my confidence in the scientific 
method. The research was in its initial 
stages, which meant that we were in the 
field taking measurements to get a feel for 
the problem. 

Fieldwork allows for an infinite number 
of variables to come into play. As sunlight 
wreaked havoc with the spectrophotometer 
and rain disturbed the mineral concentra
tions and flow rate of the water being tested, 
a few novice-scientists and many humanities 
majors argued about the quality of our work. 
"Does it really matter if the dilution is off by 
a milliliter?" "What's the difference if I rinse 
this beaker out once instead of twice?" 
"How do we know that some of that light 
isn't affecting the spectrophotometer's 
measurements?" Good questions, and quite 
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relevant when searching for concentrations 
of elements as low as two parts-per million 
in thirty milliliters of bog water. 

Scientific Goals 
In the Upper Ammas, the waters are 

quite acidic as a result of mining in the 
surrounding mountains. After the precious 
minerals have been extracted, the mines are 
abandoned. The bedrock, now exposed to 
the atmosphere, releases acidic minerals into 
any passing water, which eventually finds its 
way into the Animas River. Our two weeks 
of research attempted to answer two ques
tions: Is Acid Mine Drainage (AMD) truly a 
problem? What elements and compounds 
are in the water, and how has this composi
tion been affected by microbial life? To 
answer these questions five tests were 
performed; sight characterization, water 
chemistry, microbiology, riparian plant 
identification, and metal uptake in the plant 
life. Ten sites were tested, some with 
natural water chemistry and some with 
anthropogenic influences. 

The first week consisted of field tests, 
using a Hach spectrophotometer to deter
mine aluminum, iron, and sulfate concentra
tions, and meters to measure temperature, 
pH, conductivity, and dissolved oxygen. 
Time was also spent gathering water 
samples for Thiobacillus thiooxidan and 
ferrooxidan cultures, as well as riparian 
matter for aluminum, lead, and zinc deter
minations to be completed back in the lab. 
Laboratory work and organization of the 
data were completed in the second week. 

Philosophical Considerations 
Science is an incredibly powerful force 

in our modem society. Although our current 
scientific endeavor is minor, it seems that 
we cannot judge the value of the work we 
are performing without first understanding 
something about the nature of the scientific 
tool. Can science be labeled as good or bad? 
Is it really the most effective way to gain 
knowledge? To make changes in our 
society? To answer these questions I look to 
the past, to some of the accomplishments 
and shortcomings of science. 

40 

Some of the standard examples of 
science that have hurt our society are DDT, 
mustard gas, and the atom bomb. Like Mary 
Shelley's Frankenstein, these are creations 
that originally seemed wonderful, but as we 
began to understand the ramifications we 
realized that they were monstrosities . DDT 
was a pesticide created in the 1950's that 
was going to rid farmers of crop-destroying 
insects. It wasn't until after the actual 
spraying of this pesticide that we learned of 
its problems. Not only were we killing 
insects, but also rodents, birds, and small 
mammals . DDT's failings were either 
ignored or hidden because this pesticide was 
still helping farmers, and spraying 
continued. 

By the time Rachel Carson wrote Silent 
Spring, our national symbol, the bald eagle 
was on the brink of extinction thanks to this 
poison. Carson's words were powerful, 
educating the masses and leading to the end 
of the use of the pesticide. But was this her 
job? Hadn't the scientists who invented this 
pesticide tested it thoroughly? Didn't they 
know how it would affect wildlife? Did 
they even know how it would affect humans, 
or did their haste to market the poison 
overshadow the need for care and attention 
to the dangers of its use? 

Another shortcoming of science can be 
seen in the case of modeling and fieldwork. 
Once you move out of the sterile, static 
environment of the laboratory, Mother 
Nature takes charge. Have you ever 
considered how often the weather report is 
accurate? The weather report, like all forms 
of modeling, is an attempt to simplify the 
number of variables that affect a system. 
Realistically, there are an infinite number of 
variables, each acting on different levels and 
at different strengths. We cannot test every 
one of these variables, but to pick a certain 
number is to assume that we understand the 
problem before we've tested it. This 
simplification necessarily makes our 
conclusions less than perfect. 

Despite these shortcomings, science 
has achieved quite a lot. No one can deny 
that the advances of modem medicine are 
incredible, as is the globalization of this 
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world. From telegraph, to telephone, to 
planes, to computers, our science and 
subsequent technology has built a global 
marketplace and brought our entire world 
closer together. Even within these 
achievements one can see the associated 
dangers. Globalization seems like a dream 
come true, but will it mean the increased 
abuse of third world peoples by 
industrialized nations, or continued abuse of 
our environment? Modern medicine is 
great, but what about cloning and the 
Human Genome project? Can we fully 
understand the implications of such cutting
edge science? 

The problem seems to be a lack of 
vision. We are never sure where our science 
will lead, or what the 'big picture' really 
looks like. In the words of one of the SES 
lecturers, "The laws of modern physics do 
not distinguish the falling apple from the 
falling bomb" (Glazebrook, unpublished). 
The scientist is too wrapped up in the 
science to consider the societal effects. 
Whose fault is this? Should scientists be 
expected to understand the cultural 
ramifications of their actions? Our 
academic system, constantly pushing 
specialization, would answer with a 
resounding "no", but those who see the 
negative effects of this system, may think 
differently. It seems that scientists must also 
be philosophers. This integration is not yet 
prominent, but is becoming an accepted 
idea. Could this be the first step towards 
developing foresight and creating socially 
responsible science? 

Over the last few centuries the products 
of scientist's endeavors have led people to 
label science as "good" or "bad". Such 
simple labels can not encompass science, 
but there definitely is a difference between 
science done well and science done poorly. 
In The Mismeasure of Man, Stephen J. 
Gould notes the tendency of scientists from 
the nineteenth century into the twentieth 
attempting to perform science "objectively". 
They argued that one should not be hoping 
for or expecting a certain result from his 
research, as this often led to the 
manipulation of the data. This could be a 
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conscious change, but was often a result of 
the subconscious. 

It is now well understood that objective 
science is an impossibility. Science is 
subjective, because every scientist is 
necessarily affected by the society in which 
she lives. The scientist cannot help but 
expect and hope for results that confirm her 
hypothesis . Further, society affects the 
questions each scientist asks and what 
subjects interest him. Therefore, it seems 
that we need to stop denying our 
subjectivity, and begin embracing it. By 
realizing one's own subjectivity a scientist 
can be aware of his own tendencies. Thus, it 
becomes possible to avoid performing bad 
science and falling into such mistakes as 
data manipulation. 

Applying Philosophy to Science 
So, how do these ideas relate to the 

Acid Mine Drainage project? Is this an 
example of good science? Are we 
performing our research efficiently and 
effectively? Are our experiments answering 
our initial questions? As stated earlier, the 
goal of this project is really to get the basic 
data -- to learn a little about the problem in 
order to determine how best to proceed in 
finding a solution. The first question that I 
see is, why two weeks? What can we learn 
in two weeks that we can't learn in one? 
What could we have learned in a month that 
we missed in our short two weeks? 

With a decreased time to perform 
research, it would become necessary to 
choose only the most important tests to carry 
out. In this case, we would have focused on 
the water chemistry and microbiology, while 
abandoning the study of the riparian zone. 
This would greatly reduce our understanding 
of the problem. While we no longer have a 
full grasp of the movement of heavy metals 
in the waterway, we do know one important 
thing: these waters are extremely acidic. We 
may also have been forced to limit our 
number of replicates, thereby decreasing the 
precision of our tests. 

Given a longer time span to complete 
our research, it would become possible to 
develop an in-depth picture of the acid mine 
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drainage problem. Besides studying the 
water and the surrounding plant-life, we 
could also have performed elemental 
examinations on the nearby bedrock, 
investigated the structural geology, and 
calculated the flow rate of the water. Tills 
research would help us to determine the 
origins of the acidity and to learn something 
about the concentrations of the acidic 
compounds in the flowing water. Given 
more time we could not only perform more 
tests, but we might also have the time to 
analyze our samples in the laboratory 
instead of in the field. In this case, as in 
most, laboratory equipment allows for more 
precise measurements as well as easier 
replication for increased accuracy. 

Before each research project begins, a 
scientist must decide just how much time is 
needed to collect sufficient data at a given 
level of precision. Did our two weeks of 
research in the Upper Animas Basin produce 
enough information to decide on the next 
step? Was it enough information to publish 
in a report in an effort to get funding for a to 
set up a program to remediate the acidic 
waters? 

Although we are less likely to create 
any kind of scientific monstrosity in this 
case, there is still that possibility. Though 
solutions to the problem aren't usually 
formulated until all the data is in, we should 
be considering solutions from the start. One 
possible solution is to dump large amounts 
of base into the river. Once we understand 
the rate of input of the acid, we may realize 
that this is only a temporary solution. Given 
the science already performed, we may 
begin to understand that certain solutions 
may be ineffective, financially impossible, 
or even dangerous to the environment. 
Where does this information fit in the 
scientific method? Like the rest of the 
research, this information needs to be passed 
along, considered, and built upon if any true 
solution is to ever be found . 

Anomalous Data 
Somewhere in the second week of the 

AMD research, we found that one of our 
sites displayed an elemental concentration 
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much higher than any of the other sites did. 
I'm not sure if it was because the number 
was incredibly large, or because it was 
significantly different from the rest of the 
numbers, but I became excited. Surely this 
is a breakthrough that is key in solving our 
pollution problem! I ran to show the 
phenomenon to the head scientist, who 
quickly disregarded the number, mumbling 
something about the incompetent meter. 
What had just happened? How could this 
number that seemed like the clue we'd been 
waiting for appear to be an error to · the top 
dog? Obviously, he knew something I did 
not. More likely, he knew what to expect. 
Through some previous knowledge, this 
scientist had developed expectations of what 
acceptable data should look like and this 
sample did not fit his criteria. 

Tills same phenomenon can be 
visualized using Figure 1. 

Figure 1. 

Here we see eight data points . A 
regression line fits easily through five of 
these points, two points are just off of this 
line, and one point is significantly far from 
the line. Why was the determination made 
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that the one point far from the line is 
irrelevant? I can easily imagine a curve that 
would fit all of these points. However, this 
does not display the relationship that these 
scientists are inferring. In making their 
decision to ignore this point the scientists 
made an informed assumption. Their 
decision is most likely based on their 
expectations of the relationship the data 
should prove. 

While informed assumptions are 
necessary, they are also quite dangerous . 
This is another example of where an 
awareness of ones own subjectivity is vital. 
If the anomaly does not match one's 
expectations, it can not simply be thrown 
out. Instead, a scientist must check the 
reasons for his expectations. The anomaly 
may just be an error, but perhaps it's the key 
to fully understanding a particular system. 
Perhaps it cannot even be considered under 
the current paradigm. It is instances like this 
where the young scientist may have an 
advantage. While the mature, experienced 
scientist is used to thinking in certain way 
that has worked well over the years, a 
budding scientist is still trying out new 
techniques for processing information. This 
may allow for information to be seen in a 
new light, breaking out of the limits of 
expectations. 

Conclusion 
I write today not so much to educate, as 

to remind. I wish to underscore the power, 
both good and bad, associated with science 
and its method. In his Discourse on Method, 
Descartes suggests that it is necessary for 
each of us to 'tear down' our beliefs, in order 
to check the assumptions upon which they 
are based. From there we can rebuild on a 
system of logic. Following this advice, we 
would fare 11 

... much better than were [we] to 
build only on the foundations .. . without 
ever having examined whether or not they 
were [steadfast] 11

• 

Questioning the framework Is 
something that each scientist has done as 
part of her education. I am just beginning 
my journey -- just starting to understand 
how the foundation supports the building --
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and I'm inviting you to join me. We can 
always understand this method on a deeper 
level, and our increased understanding will 
lead to better science. I have followed the 
thought-paths of those who arranged the 
initial research on the Upper Animas 
Watershed's Acid Mine Drainage Problem. 
I have noted just how important each test 
and each day is . I have begun to link the 
time and the methods to the answering of the 
key questions, which will in tum lead to 
further testing, increased funding, and the 
eventual remediation of the acidic waters. 
It's becoming clear that critical thinking is 
necessary to create the methodology for 
each specific research project. Active 
thinking can lead to science that is 
performed efficiently and effectively. 

One question remains. Can the 
scientist ever have enough foresight to 
ensure the creation of good science? The 
best that can be done is to be conscious of 
the need for care right from the start. While 
the initial stages of research are often 
handled as thoughtless hours of data 
collection, they can also set the stage for an 
effective and efficient project geared toward 
socially responsible results. 
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Abstract -- Visual artists traditionally provide a service to the sciences by rendering and 
illustrating objects of scientific study. Occasionally visual artists are asked to create contexts for 
these objects and while this task may require imagination and interpretation, the resulting artistic 
product is subservient to the scientific data upon which it is based. Where traditional artists 
provided services to the sciences, my art practice inverts this emphasis and uses the earth sciences 
as resource 'data' for creating original concept-based artworks. Working within the contemporary 
esthetic associated with personal-scale three dimensional art, I emphasize the intellectually 
provocative juxtaposition of geologic materials, imagery and objects that are chosen not for their 
scientific value but for their metamorphic value in advancing artistic concepts . Two sculptures 
are discussed in detail. The paper concludes with discourse on the interconnections between the 
practice of geology and the practice of art. 

Art for Science - A historical perspective 
Capturing images of visible natural 

phenomena is an essential part of the 
geologic process. Although photography 
makes this task of recording images 
somewhat easier, geologists still make 
renderings to supplement written 
descriptions of field observations. While 
these drawings may be capable of serving as 
mnemonic devices, with notable exceptions 
scientists do not possess the level of artistic 
skill needed to create effective 
communicative imagery. Artists do this for 
them. 

Artists clarify and refine the 
information contained in rough field 
drawings. And when the scientist leaves the 
realm of the visible and begins to 
extrapolate, to "make science," skilled artists 
assist by creating the visual materials that 
help to explain scientific concepts. As 
examples, artists can breathe life and 
dimensionality into compressed fossil 
material, or recreate a fossil's living 
environment, or produce imagery that 
simulates the effects of extraterrestrial 
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impacts on earth or other solar system 
bodies . But while these tasks call upon 
imaginative and interpretative as well as 
technical skills, the resulting artistic 
products can be considered to be subservient 
to the data upon which they are based. This 
art is in the service of science. 

Science for art 
Art making at the end of the 201

h 

century encompasses a broad spectrum of 
practices from the solidly material to the 
virtually transient. Where once the phrase 
"works of art" meant paintings or sculptures, 
today it includes a plethora of formal 
approaches and the use of any material, no 
matter how evanescent, and places major 
emphasis on the visualization of concepts. 

My process embraces one of these non
traditional, contemporary approaches. I 
work primarily with precious metals, and 
with techniques most commonly associated 
with jewelry making, but I am not a maker 
of bodily adornments. I work within the 
contemporary aesthetic associated with 
personal-scale three-dimensional artworks 
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and because of my association with silver 
and gold I am called a metalsmith. The most 
relevant of the conventional categories is 
sculpture. 

Artistic intentions 
In addition to an artist's usual concerns 

with the formal visual properties of a 
finished work with color, with 
composition -- I also incorporate cultural 
and psychological information. 

• Scale. Objects that are small, 
intimate and portable evoke an 
entirely different response than do 
monumental sculptures. 

• Tactility. The urge to touch and 
handle things is an overlooked and 
under-estimated source of 
information 

• Cultural associations. Human 
cultures attach emotive importance to 
materials and objects. 

My intent is to engage views on both 
intellectually and emotional levels with 
work that is visually and mentally 
provocative and that engages the mind and 
emotions in a dialogue with visual elements. 

To reach these goals, I tum to the earth 
sciences. But where traditionally artists 
plied their talents at the service of science, 
my work inverts this emphasis. I use the 
earth sciences as a resource. Its theories, 
materials, imagery and objects provide both 
raw "data" and a source of metaphors with 
which to advance artistic conceptual 
concerns. 

Process 
Artists often do extensive research 

before embarking on a particular work of art 
and geologists will recognize that some 
aspects of my research process parallels 
their own. Just as they do, I spend time in 
the field. And also as they do, I observe my 
surroundings and record what I see in verbal 
and visual journals (i.e., field notes) and by 
taking photographs . I occasionally bring 
raw materials home but most often it is 
imagery that accumulates. 
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In addition to visual impressions, I also 
collect the physical kind. Using materials 
and methods developed for the field of 
dentistry, I make molds of immovable things 
and the provocative surfaces that I 
encounter. I work with institutional mineral 
and fossil collections in the same way. 

While engaged in this field research, an 
essential subconscious process is also 
occurring; gaining visceral knowledge of 
one's chosen terrain is an important prelude 
to any form of creative work. During the 
1970's, New York Quarterly ran a series 
called the "Craft Interviews." Gary Snyder's 
contribution in 1973 described his use of 
" ... a kind of detached and careful but really 
relaxed inattention, which lets the 
unconscious do its own thing of rising and 
manifesting itself. . . . [It's] an intuitive 
capacity to open the mind and to not cling to 
too rigid a sense of the conscious self." 

Barry Lopez (1994) employs this state 
of detached and careful inattention in the 
plot of "Lessons from the Wolverine. " His 
protagonist is unable to gather essential 
knowledge about animals from second-hand 
sources and so travels to a remote northern 
creek where wolverines live. "I have to 
walk around near them, be in places where 
they are," he says, until they show him 
something that he "... didn't imagine or ... 
hadn't seen .... " Suspending rational 
thought, opening the subconscious -- this is 
where creativity begins. 

I need to be near rocks so that they can 
show me something I hadn't yet imagined. 

Unlike Lopez's protagonist, however, I 
do learn from secondary sources, from 
television and from books. I also acquire 
visual documentation: stratigraphic 
columns; maps of all kinds, prehistoric and 
historic, cultural and scientific; thin sections; 
charts and diagrams. These cover my studio 
walls and are filed away for future reference. 

Although these scientific documents 
were created for entirely different purposes, 
they are my raw materials . For example, a 
map containing scientific data encodes 
psychological information as well, 
expressing the laudable human need to 
convey information, but also perhaps an 
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arguably less praiseworthy goal of 
attempting to control or tame the natural 
world. Grids and animal cages have visual 
similarities. Rock, stones, minerals, 
meteorites and tektites -- these all carry 
"information" that has nothing to do with 
sc1ence. 

I also hang around geologists at work, 
lurking in the background at professional 
meetings and on Internet groups such as 
Paleonet, hoping to catch a provocative 
phrase or stimulating detail, to have a 
geologic theory conjure up a visual 
response. 

This stuff accumulates in my studio and 
in my head, and over time it slides and 
slumps, erodes and percolates, folds and 
faults into and over each other, and melts 
and metamorphoses into something else. 
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Exposition: Two works 
Any explanation I provide for my own 

work unconformably overlies the art itself. 
Although I work with real materials and use 
common metals techniques, much of the 
process occurs at a subconscious level, with 
ideas and materials considered and rejected 
without my knowing it. Additionally, I 
would not be pleased if my sculptures 
project only my own rationalizations. To 
my mind, a successful piece over-reaches 
my personal motivations for making it -- and 
my own understanding of it -- to draw 
unanticipated responses from viewers. 

Titles. Titling usually takes place after 
the work is completed, sometimes long 
afterward. Some works never receive titles, 
but if they do, it is important that the title 
contributes information and does not 
constrict the viewer's perspective. 
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1. Traces: Black Rainbow 
Named for the Jurassic fossil, 

Phlebopteris tracii, works in the TRACES 
series are small (Scm x 9cm) bas-reliefs 
mounted on 23cm x 23cm plaques. A mold 
was made of the rock/fossil interface, 
molten wax was poured into the mold, and 
the wax model was then cast into sterling 
silver. On a purely formal level, I like 
Phlebopteris because its linear patterning 
juxtaposes pleasingly with curved forms . 
But those are design concerns and although 
such visual components must be organized 
into effective arrangements, they are not 
what this series is about. 

In addition to the sterling silver casting 
of a fragment of Phlebopteris tracii, 
TRACES: Black Rainbow contains a 
moonstone cabochon, a hematite arc, and a 
meteorite. 

While the fossil image might provoke 
thoughts about immortality, Black 
Rainbow's title, other components or its 
overall composition might suggest the 
following: 
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• The species name contributes a 
reference to a human being and also 

conjures up the English word 'trace' 
with its etymology and richly 
suggestive multiple usages. 

• Arcs bridge space, join distances. 
Rainbows are viewed with pleasure, 
joy and relief as they signify the end 
of potentially dangerous atmospheric 
events. And folk stories suggest that 
great riches can be found at the ends 
of rainbows. But this rainbow is 
black and in western European 
cultures black is associated with 
mourmng. 

• Additionally, silver is a precious 
metal. Does this fossil acquire more 
value because it is rendered in silver? 
What is value; what is valuable? 

• And the meteorite an 
extraterrestrial, potentially deadly 
natural force beyond our control. 
Meteorites might provoke one viewer 
to think beyond our own natural 
world or to ponder current theories of 
terrestrial extinction by 
extraterrestrial objects . 
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TRACES: Black Rainbow. 3cm x 9cm. Silver casting of Phlebopteris tracii, 

meteorite, moonstone, hematite. Colleen Lynch © 1998. 
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2. Nesting Place: No Guarantees 
The NESTING PLACE series also 

combines physical materials with 
intellectual concerns and cultural 
associations. A small (15 x 15 x 10 em) 
freestanding sculptural work, NESTING 
PLACE: No Guarantees contains silver 
castings of Great Auk bones, concretions, 
bird feathers and a simulated bird nest made 
of copper and silver. 

As in TRACES: Black Rainbow, this 
sculpture intends not to illustrate objects but 
for its conglomerate components to create a 
mood or to prompt questions . The title 
nudges the viewer along a particular path. 
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• With the possible exception of beach 
stones -- but which are smooth and 
rarely spherical -- most people's 
perception of 'rock' is that of 
massive, jagged, imposing structures. 
They are not accustomed to naturally 
spherical materials such as these 
concretions. Thus from a strictly 
visual perspective, concretions are 
provocative forms . Knowing that 
they might possibly contain 
something, perhaps a fossil, increases 
their potency. 

• Placing the concretions in a bird's 
nest, with bird feathers, creates an 
association with ova, with embryos, 
with life. Bird eggs break apart in 
the act of realizing their potential and 
the concretions may expose fossil 
material ifbroken open. 

• Stimulated by a nest's potential 
association with birthing, or with 
safety and protection, women and 
men may react differently to this 
sculpture. 

A geologist recently told me that she felt 
an urge not to break the concretions but 
simply to pick them up, to keep them, and 
not for scientific purposes. Whether a 
viewer thinks about breaking or removing 
these enigmatic little rocks, the same 
dilemma remains. It is true that curiosity 
will be satisfied if they are broken, but in 
either case the sculpture is destroyed. Could 
they instead consider living with -- perhaps 
even find value in-- ambiguity, uncertainty, 
selflessness, and unrealized potential? 

Lastly, the sculpture can be read as a 
metaphor for the human condition. 

• There are No Guarantees of survival. 
After all, the Great Auk is extinct. 

• There are No Guarantees when you 
bring life into the world. 

And finally, on a purely incidental level, 
• There are No Guarantees at the pet 

shop. A cockatiel named Hughie 
donated the feathers for the 
sculpture, but several months after 
having settled on the name, Hughie's 
owner discovered that Hughie wasn't 
male. 
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NESTING PLACE: No Guarantees. (15 em x 15cm x lOcm) concretions, 
silver castings of Great Auk bones, copper and silver nest form, 
cockatiel feathers . Colleen Lynch © 1998. 
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Walking on common ground 
The Pleasure of Finding Things Out is a 

newly published collection of previously 
unpublished essays, talks and interviews 
with the maverick Nobel physicist Richard 
Feynman who died in 1988. In one essay, 
"The Value of Science," Feynman bemoans 
the fact that 20th century cultures do not 
value science. Recognizing that creative 
people in other fields should know better, he 
argues that not even artists and poets are 
moved by modem science's discoveries 
about the universe. 

That art and science are perceived to be 
in antipodal relationship was a justifiable 
comment during the last quarter of the 20th 
century and most likely still expresses public 
perception today. And a few decades ago 
his assessment of general attitudes within 
the arts and sciences was fair as well. Many 
artists found science important only when 
they encountered technical or chemical 
problems in their work. And for their part, 
scientists, when they thought about art at all, 
may have expressed awe at artists' abilities 
to create aesthetic physical entities but didn't 
understand what the process entailed. In 
other words, while they acknowledged each 
other's expertise, each group recognized 
only one narrow aspect of the other's 
professional practice. 

So while Feynman was on firm enough 
ground two decades ago, today I believe he 
would not speak quite so negatively about 
artists and he would certainly be encouraged 
by the blossoming relationship between 
geology and the visual arts. In spite of 
obvious differences in approach and in the 
physical form of the final output, geologists 
and nature-based visual artists are 
increasingly aware that they have much in 
common and much to gain from closer 
association. 

Clearly we have technical expertise to 
share, and we both rely on well-honed 
analytical and intuitive skills, but important 
points of convergence occur at a deeper 
level. Under the overburden of differences 
geologists and earth-based artists tread 
common ground both metaphorically and 
actually. 
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Feynman's remarks about the abiding 
personal satisfaction to be found in making 
science also resonate in my life as an artist. 
Scientists are driven by the possibility of 
discovering something hitherto unknown; 
artists are driven to bring to life something 
that has never before been seen. Just as 
there is no irrefutable truth in science, so 
there is never a perfect work of art. Both 
Success and Failure nudge us to explore 
deeper, to learn more, to visualize another 
concept. Each bit of new knowledge, each 
new work of art, raises questions, suggests 
new avenues of exploration. 

And then there is our common research 
material. Although the end products of our 
labors differ, artists and geologists are both 
firmly grounded, rationally and intuitively, 
in the natural world. How could someone 
work so closely with the earth and not be 
awed by its symmetries and complexities? 

Good science was once thought to flow 
from objectivity. Only recently have 
geologists acknowledged that they harbor a 
deep emotional attachment to their subject 
matter, and that this attachment strengthens 
rather than hinders their efficacy as 
scientists. I write apologetically na1ve 
e-mails to geologists asking for clarification 
of simple points of science and receive 
animated replies when they learn I am an 
artist. After my simple queries are 
answered, we move to a discourse where we 
are equals. 

• I talk about icebergs, how their 
crackling and growling suggests the 
creatures that breathed the 
atmosphere that created the snows 
that became the glacier that now 
floats in my drink. 

• A geologist in Oklahoma revels in 
the memory of a summer of 
spectacular sunsets while also 
musing that his pleasure was the 
result of devastating forest fires 1 000 
miles away. 

• I admit that I catch myself holding 
my breath in an attempt to stop time 
when I see or feel something 
overpoweringly beautiful yet 
ephemeral. 
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• Someone recalls that the profound 
silence on a mountaintop once 
stimulated such strong emotion that 
he howled into the stillness. 

• We jointly marvel that this solid 
terrain we walk upon is actually 
afloat and that twice daily water 
equal to the combined flow of all the 
rivers in the world passes my door 
here in the Bay of Fundy. 

These visceral attachments lie at the 
heart of our work, propel us forward, as 
artists, as scientists . The more we learn the 
more we want to discover, every piece of art 
stimulating more work. Art helps science 
communicate its message, science helps me 
refme and deepen my art. We walk in 
tandem. 
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Abstract -- Geology librarians are faced with deteriorating collections and a shortage of resources 
for preserving materials . Selection for preservation is often a time-consuming and frustrating 
process, fraught with uncertainty. A sample of the Geological Society of America History of 
Geology Division members was surveyed to determine their priorities for preservation of 
geologic information. Results confirm the disciplinary values for "gray literature" and for archival 
information. Present condition and accessibility to researchers are also factors in prioritizing 
material for preservation. In addition, the new technologies have given rise to a cultural norm that 
all geologic information can and should be preserved. Comparison with other published data 
shows that geologists and geology librarians do not have identical priorities for preservation of 
geologic literature. 

Introduction 
In the past decade geoscience librarians 

have conferred to set priorities for 
preservation of the geologic literature. They 
join, or lead, their colleagues who are 
shaping preservation policies and practices 
on a national scale (Wishard and Musser, 
1999). The decisions on what to preserve are 
usually made by librarians, not by scholars 
in their respective fields . A literature search 
failed to discover preservation projects in 
which non-librarians made selection 
decisions. Application of the USAIN model, 
as described by Wishard (1999), does 
incorporate a process of selection that is 
carried out jointly by librarians and a board 
of scholars. At Iowa State University 
Library and other sites that have received 
federal grant funds, this work is moving 
toward preservation of distributed core 
collections of regional agricultural literature. 

The purpose of my project is to give 
voice to the preservation priorities of 
geologists themselves and to compare these 
results with those reported by Wishard 
(1999). 
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Methodology 
I decided to survey historians of 

geology because they are an easily definable 
sub-population, and this issue should already 
be of immediate importance to them. To 
some degree, the results can be extrapolated 
to geologists as a whole. I developed a 
survey instrument similar to the one used by 
the Geoscience Information Society 
(Wishard, 1999). The survey (Appendix 1) 
contained five questions preceded by a cover 
note. Most questions allowed for multiple 
choices, and some were open-ended. In 
February 1999, I purchased from the 
Geological Society of America a set of 
current mailing labels for the History of 
Geology Division. A random sample of one
third of the labels was identified. One 
hundred surveys and stamped, addressed 
return envelopes were mailed in March 1999 
to the Division members in the sample pool. 
By the May 1, 1999 due date, 48 surveys 
had been returned, and I did not take further 
action to increase the return rate. 
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RESULTS 
Question 1 -- Demographics 

The first question was meant to provide 
some demographic information about the 
population surveyed (Table 1). I asked 
respondents to choose one answer for this 
question, however, in several cases, multiple 
answers were gtven. I counted those 
respondents in the first 

category chosen, which was inevitably 
"retired/emeritus". This action slightly 
increased the number of respondents 
categorized as retired, which is, perhaps 
larger in this target population of historians 
of geology than it is in the population of 
geologists as a whole. 

% Respondents Employment category 
43 .8 Retired/ emeritus 
18.8 BA/BS, MAIMS, or Ph.D. granting institution 
12.5 Government agency 
10.4 Company/private practice 
4.2 Non-BAIBS, MAIMS, or Ph.D. granting institution 
4.2 Professional society/research organization 
4.2 Student 
2.1 Museum 

Table 1. Employer. 

Question 2 -- Condition of material used 
The second question asked for general 

descriptions of the condition of older 
materials that historians of geology had used 
or wanted to use. They were asked to check 

% Answers to Question 
28.7 
24.8 
23 .8 
16.8 
3.0 
3.0 

Table 2. Condition of older material. 

Nearly one-third of the answers 
identified desired materials as brittle or 
fragile. This suggests that knowledge of the 
brittle book crisis has been absorbed by this 
community of scholars. What was originally 
envisioned as a "library" problem may now 
be identified with the actual users of older 
resources or with their discipline. In another 
24% of the total answers to this question, 
desired materials were categorized as worn 
or mutilated. This should sound a wake-up 
call to managers of research collections who 
are poorly serving this segment of their 
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all categories that applied. I did not provide 
a definition of "older" materials. There were 
a total of 101 answers (Table 2) to this 
question, which was addressed by 43 
respondents. 

Condition 
Brittle/fragile 
OK or excellent 
Worn/mutilated 
Missing 
Unusable with available technology 
Inaccessible 

clientele. It is further disheartening to see 
that only 25% of the old materials needed 
for use are in good to excellent condition. 

Question 3 -- Access 
The third question was completely 

open-ended and was created to probe for a 
link between preservation and access. 
Historians of geology were asked to list 
geologic resources they had found difficult 
to obtain from libraries other than their 
employer's facilities . Two-thirds of the 
survey respondents answered this question, 
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but five individuals reported no problems at 
all . 

# of respondents 
9 
6 
4 
4 
4 
3 ... 
Table 3. Access1bdtty problems. 

In addition, six complaints were 
received about libraries: their security 
measures and lack of coordination of similar 
collections that are dispersed among 
different institutions. Other more specific 
answers were: 

• formerly classified government 
reports 

• current historical geology texts 
• well logs and sample descriptions 
• symposia proceedings 

Table 3 summarizes the types of 
materials reported as inaccessible. 

Type of material 
Archival materials 
Foreign materials 
Graphic materials 
Journals 
18th & 19th century materials 
Books 

Question 4 -- What to preserve 
The fourth question was the essential 

part of the survey: what types of geologic 
information resources should be the focus of 
a national preservation plan in geology. 
Multiple answers were encouraged, and 
many were received among the different 
categories of materials that I listed as 
examples. The first suggested category was 
"older" materials, which, again, was left 
undefined. Nine respondents did not choose 
this category at all . Table 4 shows the time 
periods listed by the proportion of overall 
survey respondents (48) 

% respondents Time period 
47.9 19th century material 
45 .8 18th century material 
25 .0 20th century material 
14.6 Unspecified 
2.1 20th century material only 

Table 4. Older material in National Preservation Plan. 

A second suggested focus for a national 
preservation plan was geological subject, but 
few respondents chose this option (Table 5). 

% respondents 
8.3 
6.3 
6.3 
4.2 

Types of geological subjects 
All 
Geological survey publications 
Paleontology 
Geomorphology 

Table 5. Geological subjects m National Preservation Plan. 
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Other specific subjects suggested were: 
• "data, not theoretical paper 

sources" 
• field geology studies and 

exploration methods 
• petroleum geochemistry 
• "safe yield fallacies" in hydrology 

Geological concept was suggested as an 
alternative focus for a national preservation 
plan, but only one-third of the survey 
respondents chose this option. The following 
concepts were listed as priorities : 

% respondents 
14.6 
14.6 
8.3 
8.3 
6.3 
2.1 
2.1 
2 .1 

• mountain building 
• stratigraphy 
• erosiOn 
• glaciation 
• evolution 
• origin of petroleum 
• continental and global tectonics . 
Even though several historians of 

geology reported difficulty in accessing 
foreign language geologic materials or 
materials from other countries, 58% of the 
overall survey respondents did not endorse 
area or language as an organizing tool 
(Table 6) . 

Area or language 
North America 
Outside North America 
French language 
El!&lish language 
German lan_gl!_'!&e 
Spanish language 
Italian language 
Latin lan_gl!_a.ge 

Table 6. Area or language in National Preservation Plan. 

Another option suggested was "format 
or medium", and 60% of survey respondents 

% res ondents 
39.6 
18.8 
10.4 
8.3 
6.3 
4.2 
2.1 
2.1 
2.1 
2.1 
2.1 

chose one or more answers from this 
category (Table 7). 

Format or medium 
Mas 
Printed materials 
CO-ROM's 
Photo a hs 
Taxonomic illustrations 
Lantern slides 
Drawings of early seismo a hs 

Table 7. Format or medium in National Preservation Plan. 

Maps are the traditional medium that 
has already been targeted by librarians for 
preservation. It is important to note that 
photographs, taxonomic illustrations and 
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lantern slides are valued by historians of 
geology. Yet these traditional media 
received slightly less support than did CO
ROM's, a recent medium that has only been 
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used to deliver primary research and data for 
about the last ten years. None of these 
formats, other than paper, exist now on 
archival-quality media. To save them, we 
are faced with decisions that can lead to loss 
of content, and, in some cases, requtre 
refreshment as technologies change. 

% re~ondents 
39.6 
27.1 
27.1 
22.9 
22.9 
18.8 

18.8 
12.5 
10.4 
2.1 
2.1 
2.1 

Table 8. Genre m National Preservatron Plan. 

The high value placed on government 
and technical reports reminds us again that 
federal and state agencies must take on 
leadership roles m preserving the 
information they have created. It is 
shortsighted to expect research libraries to 
bear the whole burden of preservation. 

The genre most highly valued by 
historians of geology is field notes . We are 
challenged, however, to collaborate with 
colleagues in archives to preserve and make 
accessible this and other one-of-a-kind 
materials. The strong showing of "gray 
literature" in the form of technical and 
government reports, guidebooks, and theses 
is not unusual for the discipline of geology. 
Wireline logs and other resources created by 
petroleum and mining companies have 
become a preservation target for the 
National Geoscience Data Repository 
(American Geological Institute, 1998). 

Another option suggested as a focus of 
a national preservation plan was that of 
tracking the patterns of influence of 
individual geologists, however, few 
respondents (27.1 %) checked this example. 
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Genre as a preservation priority also 
generated interest among survey respondents 
(Table 8) . In fact, several people chose all 
genres for the focus of a national 
preservation plan. 

Genre 
Field notes 
Scholar_!y monographs 
Government reports 
Guidebooks 
Technical r~orts 
Theses/dissertations 
Refereed journals 
Wireline le>g_s 
Remote_!y sensed data 
Conference _£_roceedings 
Correspondence 
Archival material 

More than 10% of survey respondents gave 
unqualified support to this option, but other 
specific examples are: 

• individuals: Marsh, Cope, Hall, 
Whitman Cross, C.D. Walcott, 
W. Lindgren, Zane Spiegel 

• "pioneering geophysicists" 
• "major geologists" 
• state geologists 
• early Quaternary geologists 
• "those most widely cited" 

Like previous options of geological 
subject and geological concept, intellectual 
heritage may seem less practical as a focus 
for a national preservation program. It 
would necessitate a sorting infrastructure 
that simply does not exist. Several years 
ago, there was discussion of the need for a 
national museum of geology. Such an 
organization could provide the infrastructure 
to support the effort to record the intellectual 
influence of geology and geologists. 

The next option I suggested was to 
focus a national preservation program on 
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materials in high demand today. 
Surprisingly, 81% of the survey respondents 
did not value these contemporary materials. 
It is interesting to speculate why historians 
would tum their backs on what will 
someday become the objects of their 
successors ' attention. Is today's information 
less worthy of preservation? Or do historians 
of geology assume that currently published 
material is produced on media and in 
formats that are archivally sound? Librarians 
would argue that such an assumption is 
unfounded. 

I then asked if materials in poor 
condition today should be preferentially 
preserved, and two-thirds of the respondents 
endorsed this idea. Today's poor condition 
can be the result of heavy use in the past or 
of contemporary slack printing or binding 
practices. Despite this definitive response, I 
am not sure what today' s condition of 
geologic information resources really tells 
us about its value. 

Finally, I offered the suggestion of 
preserving materials not accessible or 
widely held in libraries today. A majority of 
respondents chose this option, but this is 
really a cautionary statement, since potential 
access is now as important a factor in 
preservation decisions as is condition. 
Research libraries and archives solicit grants 
or expend budgeted funds on preservation 
projects that often result in an artifact on the 
World Wide Web. While such projects do 
bring prestige to the institution, more 
research is needed to find out if digital 
delivery is valued by the people who need to 
use that information. 

Question 5 -- Specific critical resources 
needing preservation 

In the last question of the survey, 
historians of geology were asked to list 
specific resources whose preservation was 
critical. Seventy-nine percent of survey 
respondents answered this question. Some 
very specific items included: 
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• "surveys and maps showing the 
evolution of concepts, such as 
Currier and Broniert (1810), Paris 
Basin" 

• USGS publications (i.e. Papers) in 
geology and paleontology 
(Bulletins), American Museum of 
Natural History Bulletins and 
Novitates 

• Stuart Weller monographs on 
Paleozoic fauna, Hall 's monographs 
on New York Paleozoic 
paleontology, New Jersey 
Geological Survey geologists' field 
notes 

• private files of reports and letters 
by Zane Spiegel 

• USGS terrain analyses 
• Geological Society of London 

publications 

Others listed different types of personal 
and corporate archival materials, 
conventional printed materials, graphic 
materials, and "the stuff of geology": 
collections of rocks, fossils, well logs, cores, 
well log analyses, rock samples, and scout 
tickets . One respondent suggested that there 
should be at least two copies in the US of 
everything selected for preservation with 
storage of copies in separate locations. 

The question also brought out many 
comments centered on our responsibility to 
preserve all of recorded geologic 
knowledge. I was reminded that questions 
today about global warming and its effects 
have resulted in new uses for research done 
decades ago. Since we have the ability to 
preserve everything digitally, why shouldn't 
we do so? Yet many who echoed this ideal 
also admitted that it was impossible to 
achieve. 

Comparison with the GIS survey results 
The Geoscience Information Society 

Preservation Committee surveyed librarians 
to ascertain preservation priorities and 
related issues (Wishard, 1999). Librarians ' 
preservation priorities are summarized in 
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Table 9 along with results of my survey 
geologists . 

Librarians' preservation priorities 
Geologic maps 
Early surveys & 1850-1950 acidic paper 
Guidebooks & regional publications 
Digital media 
Primary (archival) material 
Geological subjects 
mining reports & maps 
paleontolo11;ical illustrations 

. . 
Table 9. Companson of pnontaes . 

Wishard found an emphasis in her 
results on the value of a geographic or 
regional approach to selection for 
preservation, and this echoed previous 
studies of preservation priorities of 
librarians. In this study, historians of 
geology did not endorse the use of region or 
language as an organizing tool for a national 
preservation plan. 

Conclusion 
It is reasonable to question whether a 

sample of historians of geology represents 
the thinking of geologists as a whole. I 
began the project with a concern that the 
sample population might have a higher 
proportion of retired individuals and that 
retired geologists might have accumulated a 
different set of experiences and priorities 
than have the geologists who are still in the 
work force. The demographic data collected 
in this sample may show some differences in 
priorities based on this factor, but those data 
have not been analyzed for this paper. 

The difference between preservation 
priorities of librarians and those of historians 
of geology appear to be mostly minor. Both 
groups acknowledge the value of the 
discipline's "gray literature". The most 
substantial divergence is in the value 
attributed to area or language as a focus for 
a national preservation plan. Although it is 
the preferred organizing tool for geology 
librarians, area or language were 
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Geoloeists' preservation priorities 
Geologic ma_ps 
Field notes 
Scholarly monographs 
Government reports 
Guidebooks & technical reports 
Theses 
Refereed journals 
Printed material (undifferentiated) 
CD-Rooms 

uninteresting to historians of geology. Area 
and language have the advantage of being 
immediately discernable and usually 
indexed with some consistency. 
Decentralized projects and grant support 
might be easier to generate under an 
organizing plan of place or language. Yet, it 
is not practical to sink precious funds and 
staff time into projects that might not be 
valued by their designated users. 

There are enough data in place now to 
guide the way toward implementation of a 
national preservation plan. Such a plan 
would be enhanced by the infrastructure that 
might be provided by a national museum of 
geology or by a coalition of geology 
organizations with a common purpose. With 
a mandate from geologic information 
producers and consumers to try and preserve 
it all, isn't it time we got together and started 
work on it? 

Acknowledgements 

Support for this project from the Iowa 
State University Library and from the 
Middlebury College Libraries is gratefully 
acknowledged. I thank Lisa Wishard for her 
advice on the survey, the members of the 
GSA History of Geology Division for their 
cooperation, and Ed Goedeken for his 
helpful comments on this manuscript. 

61 



References 

American Geological Institute, 1998, 
National Geoscience Data Repository 
System: Available at: 
http://www.agiweb.org/NGDRS/, 
Accessed: January 4, 2000. 

Wishard, L., 1999, Activities ofthe 
Geoscience Information Society 
Preservation Committee, In: Science 
editing and information management: 
proceedings of the second International 
AESE/CBEIEASE Joint Meeting, sixth 
International Conference on 
Geoscience Information and thirty
second Annual Meeting, Association of 
Earth Science Editors held September 
10 through 14, 1998, Washington, 
D.C.: Alexandria, Virginia, Geoscience 
Information Society, p. 43-49. 

Wishard, L.A. and Musser, L. R. , 1999, 
Preservation strategies for geoscience 
literature: new technologies for an old 
literature: Library Resources & 
Technical Services, v. 43 , p. 131-139. 

62 GIS Proceedings 1999 



Sample letter 

March 15, 1999 

Dear GSA History of Geology Division member: 

The geologic literature is an important component of the scientific record, and the value of this 
component is measured in centuries rather than decades. As pages crumble into yellow pieces, 
map colors fade, and magnetic tapes deteriorate, information is lost to current and future 
generations of scientists and historians of science. Many libraries already have limited 
preservation programs to preserve portions of their collections through techniques that include 
basic repair, rebinding, deacidification, encapsulation, enclosure in a box, photocopy 
reproduction, microfilming, scanning for Internet access, and conversion to CD-ROMs. 

As a geology librarian and preservation librarian, I am anxious to find out what information 
resources geologists themselves want to preserve. Having been a History of Geology Division 
member for many years, I know that you value the information resources in our discipline. I have 
designed a short survey of six questions for Division members, and you were chosen to receive 
this survey by random sample. You should be able to complete the survey in less than 10 minutes. 
A self-addressed stamped envelope is enclosed for returning the survey. Please return the 
completed survey to me by May 1, 1999. Your response will be treated confidentially. 

I plan to report the survey results in a technical paper at the Geological Society of America 
Annual Meeting in Denver in October. Please let me know if you have any questions. Thank you 
for your help with this research. 

Sincerely, 

Louise S. Zipp 
Preservation Reformatting Librarian 
Iowa State University 
204 Parks Library 
Ames, lA 50011-2140 
515-294-5418 
515-294-5525 (Fax) 
lzipp@iastate.edu 
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Sample questionnaire 

1. Circle the single category that best describes your employer or employment status: 
educational institution granting B, M, or D degrees in geology or geosciences 
educational institution that does not grant B, M, or D degrees in geology or geosciences 
govennnentagency 
company/private practice 
professional society/research organization 
retired/ emeritus 
other (please specify) _______________ _______ _ 

2. How would you generally describe the condition of the OLDER information resources that you 
use/want to use in your work? Circle all that apply: 
excellent 
OK 
mtssmg 
worn/mutilated 
brittle/fragile 
unusable with available technology 
other (please specify) _______________________ _ 

3. List any geologic information resources you have found difficult to obtain from libraries other 
than your employer's facilities: 

4. What types of information resources should be the focus of a national preservation plan in 
geology? Circle all that apply: 
older material (please specify ranges of dates) _______________ _ 
particular subjects (please specify) ___________________ _ 
particular concepts or theories (please specify) _______________ _ 
geographic area or language (please specify). _______________ _ 
format or medium (please specify--examples might include maps, taxonomic illustrations, CO

ROMs, magnetic tape, printed materials)--:---:--:--:-----:-----:---=-----=--:-----:--
genre (please specify--examples might include scholarly monographs, refereed journals, theses, 
guidebooks, technical reports, govennnent reports, field notes, remotely-sensed data, wireline 
logs) ________________________ _ 
patterns of influence of individual scientists (please specify) ___________ _ 
materials in high demand today 
materials in poor condition today 
materials that are not widely held in libraries or accessible to researchers 
other (please specify) _______________________ _ 

5. List specific geologic information resources or types of geologic information resources that 
you feel are critically important and should be preserved: 

PLEASE RETURN IN ENCLOSED ENVELOPE BY MAY 1, 1999. Thank you. 
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Three Archives of the U.S. Geological Survey's Western Mineral Resources Team 
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Anchorage, AK 99508-4662 
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Abstract -- The Western Mineral Resources Team of the U.S. Geological Survey (USGS) has 
three archives, which hold unpublished or difficult-to-obtain records and literature. The 
Technical Data Unit in Anchorage, Alaska, holds maps, field notes, and other records of the 
USGS work in Alaska. The USGS Field Office in Spokane, Washington, houses the more than 
5,000 files from Federal government exploration programs that contracted to fund exploration for 
some commodities from 1950 untill974. The Latin American Archive in Tucson, Arizona, holds 
material on Latin American mineral resources collected by the Center for Inter-American Mineral 
Resources Investigations. 

Introduction 
The Western Mineral Resources Team 

of the USGS has three archives of minerals 
related data that are available for use by the 
public. They are maintained by the USGS to 
help support informed decision making by 
the public, policy-makers, industry leaders, 
and governmental and elected repre
sentatives on mineral issues based on 
accurate, up-to-date, and impartial mineral
resource information. These archives are 
the Alaska Technical Data Unit located in 
Anchorage, Alaska, the collection of files 
from Federal government exploration 
programs in Spokane, Washington, and the 
Latin American Archives m Tucson, 
Arizona. 
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Alaska Technical Data Unit 
The Alaska Technical Data Unit 

(ATDU) in Anchorage is an archive of 
geologic material pertaining to geologic 
work in Alaska. The collection is divided 
into project history files and subject files . 

Project History Files 
The project history files encompass 

much of the raw data from which federal 
geologic maps in Alaska have been 
compiled. These files include: 

• 3,500+ notebooks, which contain the 
original field observations and sketches 
of USGS geologists working in Alaska 
since 1891. The notebooks are arranged 
in numerical order and are currently 
indexed by author name only. A partial 
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backup set of microfilms of the note
books (beginning through 1987) is also 
available for on-site use in Menlo Park, 
California. These are stored in a vault 
and are not easily accessible. To make 
arrangements to view them, call John 
Galloway (650) 329-5688. 

• 75 map drawers, which contain original 
field sheets and sketch maps; map 
compilations, cross-sections, diagrams, 
and annotated aerial photographs. 
These are indexed by quadrangle. 

• 60 paleontological notebooks, which 
contain fossil identifications made at 
various localities in Alaska since 1898. 
These are arranged by year of report and 
indexed only by volume. 

• 30,000+ thin sections, which were made 
from rock samples collected in the field 
for petrographic analysis and 
description. These are indexed by year 
and collector. 

Subject Files 
The subject files incorporate 65 file 

drawers and contain unpublished reports, 
speeches and lectures, correspondence, 
reprints, photographs, and historical 
materials relating to USGS activities in 
Alaska. Also included are some reports of 
the Alaska Power Authority and the U.S. 
Atomic Energy Commission. 

The remainder of ATDU comprises 
files relating to mineral commodities, 
strategic mineral resources, and mining 
activities in Alaska. There are also five file 
drawers of handwritten texts translated from 
Russian publications. 

Digital catalogs of the materials in 
ATDU have been prepared using desktop 
PC and the Microsoft Access© relational 
data base software, running in a Windows 
NT environment. Access to this archive is 
preferably by appointment; written requests 
are also accepted. Researchers should first 
conduct a thorough examination of 
published literature to determine which 
scientists have worked in their area of 
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interest and whose notes and maps might be 
most useful to them. Access to certain 
materials may be restricted for non
governmental employees. 

For further information, call or write: 
Jill Schneider 

Property Files ("Dockets") from Federal 
Government Exploration Assistance 
Programs (1950- 1974) 

This archive consists of more than 
5,000 property files called "dockets" that 
document applications and contracts for 
three Federal government mineral 
exploration subsidy programs - the Defense 
Minerals Administration (1950-1951), the 
Defense Minerals Exploration Admin
istration (1951-1958), and the Office of 
Minerals Exploration (1958-1974). These 
dockets are housed at the USGS Field Office 
in Spokane where they can be examined or 
arrangements can be made to have them 
copied. They occupy approximately 480 
boxes and are in the process of being 
indexed in a Microsoft Access© database. 

A docket may contain location, 
commodity, owner, status, contract, and 
financial information about a property. 
Reports that were written about the site after 
application for consideration, those 
produced during the life of the contract with 
the government if the site were approved, 
and a final report written upon completion 
of the agreement should also be present. 
The dockets reflect exploration done in 44 
States. Only Delaware, Indiana, Nebraska, 
North Dakota, Ohio, and Rhode Island are 
not represented. 

These files , which were stored at 
several locations throughout the country 
until the USGS Field Office in Spokane 
consolidated them into its office in 1996, 
have a complex history. In 1950, Congress 
enacted the Defense Production Act, which 
authorized the President to make provision 
for the encouragement of exploration, 
development, and mining of critical and 
strategic minerals, metals, and materials . 
The President delegated his authority to the 
Department of the Interior, among other 
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agencies, and the Secretary of the Interior 
established the Defense Minerals 
Administration (DMA). 

One of the purposes of the DMA was to 
provide government support for exploration 
of unknown or undeveloped mineral 
deposits . To do this the DMA established a 
program that would provide funds for 
projects that sought or developed sources of 
strategic or critical metals and minerals. 
When the DMA was terminated in 
November 1951, the Department of the 
Interior formed the Defense Minerals 
Exploration Administration (DMEA) and 
continued the program until June 1958. In 
August of the same year, Congress enacted a 
law that authorized the Secretary of the 
Interior to provide financial assistance that 
would promote exploration for domestic 
mineral reserves, and the Secretary formed 
the Office of Minerals Exploration (OME). 
In 1965, OME was transferred to the USGS, 
where it remained until Congress terminated 
funding in 197 4. Contracts with these 
agencies provided financial assistance on a 
joint-participation basis for exploration. 

The USGS Field Office in Spokane 
also archives many former U.S. Bureau of 
Mines project files and the files of several 
Bureau geologists who did mineral 
resources studies . 

For further information about the 
exploration assistance files and other 
archival materials in the USGS Field Office 
in Spokane, call or write: Dave Frank 

Latin American Archive 
From 1989 until 1995, the USGS 

operated the Center for Inter-American 
Mineral Resource Investigations (CIMRI) in 
Tucson, Arizona. This center served as a 
focal point for the development and 
exchange of minerals information between 
public mineral resources agencies and the 
mining industry in the Americas. The 
USGS, through CIMRI, actively sought to 
develop cooperative working relationships 
among governments, organizations, and 
individuals interested m the mineral 
resources of Latin America and the 
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Caribbean. CIMRI undertook four basic 
interrelated activities to accomplish its 
mission: 1) development and exchange of 
minerals information, 2) cooperative mineral 
resource investigations, 3) technology 
transfer and training, and 4) research. 

CIMRI collected and disseminated 
published and unpublished information on 
the mineral resources of Latin America. 
Much of this information was archived for 
public inspection. These archives include 
maps, files, reports, bibliographies, 
computerized databases, and many related 
materials . 

In 1995, CIMRI was abolished. The 
archive, however, remains. This eclectic, 
multilingual collection is organized by 
country and consists largely of "gray 
literature", unpublished or difficult-to-obtain 
reports that would not be easily available in 
most libraries. It is usually open to the 
public from 8:00 AM until 4:00 PM, 
Monday through Friday, and is used by 
researchers from around the world who are 
interested in mineral resources in Latin 
America. 

The collection, located m the 
Environment and Natural Resources 
Building on the University of Arizona 
campus, currently consists of approximately 
55 feet of materials housed in file cabinets, 
an additional 61 feet on shelves, and 39 
drawers of maps . It includes such materials 
as The Mineral Deposits of Peru , the 
unpublished, 1,715-page manuscript and 
more than 300 accompanying maps by 
former USGS geologist Frank Simons; the 
Latin American portion of the field notes 
and correspondence of V. F. Hollister, a 
consultant who worked throughout the 
Americas; and the 1985 Mapa GeolOgico de 
Cuba. 

To receive further information about 
the Latin American Archive or to make 
arrangements to visit, call or write: Karen 
Sue Bolm. 
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How Long is Long? 
A Statistical Analysis of the Longevity of Geoscience Information 

Connie J. Manson 
Washington Division of Geology and Earth Resources 

P.O. Box 47007 
Olympia, W A 98504-7007 

connie.manson@wadnr.gov 

Abstract -- As geoscience information practitioners, we are highly aware of the continuing 
value of the older reports and data. We see that researchers use those materials to learn what 
was known about a subject or region, to review original data, and/or to assess changes since 
those earlier studies. We often say that geoscience information has a very long life span-- But 
how long? How long do the older materials remain relevant to current research? 

I attempted to quantify the obsolescence rate of these materials by examining the citation 
rates of reports about two topics: the glaciers of Mount Rainier and the shorelines of 
southwestern Washington. The average half-life for both subjects was about nine years. 
However, for seminal studies the half-life lengthens over time. Within the two sets of reports 
examined, the longest half-life was 66 years . 

Introduction 
As geoscience information practitioners, 

we know how geoscience research materials 
are different from those of other science 
disciplines, both in the nature of the 
materials and in their relative longevity. A 
previous study (Manson, 1992) examined 
the nature of those materials through a 
statistical analysis of a large subject (all 
known materials about the geology of 
Washington State) to see how the sources of 
geoscience materials have evolved over the 
last one hundred years. The present study 
attempted to quantify the longevity of 
geoscience materials by examining the 
references cited in the entire known body of 
literature about two specific subjects . While 
that analysis did not have the expected 
results, it did reveal basic problems in 
citation analysis. 

Review of previous work 
Citation half-life has generally been 

defined as "the period of time needed to 
account for one half of all the citations 
received by a group of documents" (Stinson 
and Lancaster, 1987). Many researchers 
have attempted to assess the obsolescence 
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rate or half-life of research materials through 
statistical analyses. An old but often-cited 
study (Burton and Kehler, 1960) found that 
geoscience materials -- at 11.8 years -- had 
the longest half-life of the science 
disciplines examined. More recent studies of 
the longevity of materials in other scientific 
disciplines have revealed shorter lives, 
peaking within the first few years (Wallace, 
1986 on desalinization; Tsay, 1998 on 
medicine; Bottle and Gong, 1987 on 
biochemistry; Gupta, 1987 on physics). 
Recent reviews have attempted to generalize 
these issues for the sciences (Glaenzel and 
Schoepflin, 1995, 1999; Moed and others, 
1998; Swanson, 1993) 

In 197 4, Line and Sandison described 
the relative merits of synchronous analysis 
(for example, source materials on a range of 
subjects all published in the same year) 
versus diasynchronous analysis (for 
example, source materials on a single 
subject published over a range of years). 
Interestingly, that study was highly critical 
of many assumptions about obsolescence 
and of the methodology and conclusions of 
much research on the topic (Line, 1993). 
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Alternatively, other researchers have 
examined information-seeking behavior by 
interviewing the scientists, rather than 
through citation analysis (Bichteler and 
Ward, 1989; Bichteler, 1991 ; Andrews, 
1990). 

Methodology 
As described by Line and Sandison 

(1974) a synchronous analysis would 
examine source materials on a range of 
subjects all published in the same year while 
a diasynchronous analysis would examine 
source materials on a single subject 
published over a range of years. This study 
uses diasynchronous analysis in order to 
focus on a finite set of materials: the bodies 
of literature on two specific subjects. 

The life cycle of a scientific disciple has 
been studied by many researchers including 
Crane, 1972 and Sterman, 1985. Those steps 
can be summarized as: emergence, normal 
science, crisis, and revolution (Swanson, 
1993). While that dynamic is probably 
involved in these studies, it is outside the 
scope of this effort and was not examined. 

In order to obtain a long view of the use 
of the materials, examples were selected that 
met these criteria: 

1. That the subject had been continuously 
studied for a long time, for at least I 00 
years . This eliminated studies of very 
inaccessible areas (like the North Cascades), 
or those dependent on new technologies 
(like the hydrothermal vents on the Juan de 
Fuca Ridge), or on new discoveries (like 
Cascadia subduction zone earthquakes). 

2. That the subject did not have extreme 
peaks in the rate of study. This eliminated 
once controversial subjects like the 
catastrophic glacial floods of the Columbia 
Basin. 

3. That the subject had a useful but 
manageable number of reports to deal with. 
This eliminated very specific subjects (like a 
single geologic formation) or Immense 
subjects (like the Cascade Range). 
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Two candidate subjects emerged: the 
glaciers of Mount Rainier and the shorelines 
of southwestern Washington. For the 
analysis, I gathered as many of these reports 
as possible. I checked the References Cited 
in those papers to determine the type and 
age ofthe previous reports on those subjects 
that had been cited. 

Reports about the Glaciers of Mount 
Rainer 

Mount Rainier, at more than 14,000 feet 
above sea level, is the highest peak in the 
Cascade Range of Washington. The first 
reports of glaciers on Mount Rainier were 
made in 1857 (King, 185i). At first the 
researchers were astounded that there were 
glaciers on Mount Rainier. Later, the studies 
focused on the rate of retreat or advance of 
the glaciers. Current studies concentrate on 
both what glacial retreat contributes to 
climate studies and on the hazards from 
glacier outburst floods or catastrophic 
mudflows. 

The data set: I identified 217 reports 
about the glaciers of Mount Rainier issued 
from 1857 to 1998. For the analysis I 
considered this to be a closed set of 
materials, so I noted which of these reports 
were cited in these reports to assess the use 
of this body of literature over time. 
However, I did not blindly count each 
citation: I did not give full counts for self
citation or for duplicate citations (e.g., a 
thesis that was later published, when both 
used the same citation lists). A previous 
bibliography (Heliker and others, 1984) was 
extremely useful in amassing my Rainier 
list, but I did not include listing there as a 
reference citation. 

The full list of the reports and the 
reports they are cited in is given as 
Appendix A. 

1 Referenced in Appendix A. 
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--------- --·--------- -·---------- ----------------- - -----------, 

Types of materials about 
Washington geology 

Abstracts: Conference (25.50%) 

Abstracts: Thesis (2.07%) 

Papers: Compiled (7.97%) 

Figure 1. Types ofreports about Washington geology. 
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Monographs: Theses (10.93%) 

Monographs: State (6.53%) 

Monographs: Other (0.90%) 
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Types of materials about 
Mount Rainier glaciers 

Abstracts: Thesis (0.93%) Monographs: Federal (22.33%) 

Papers: Compiled (14.42%) 

Figure 2. Types of reports about Mount Rainier glaciers. 
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Figure 4. The citation rate of reports about Mount Rainer glaciers, by age of materials. 
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Types of Reports 
Figure 1 shows the types of reports 

about Washington geology, as compared to 
the types of reports about Mount Rainer 
glaciers given in Figure 2. Overall, the 
percentages of types of reports about Mount 
Rainier glaciers are about the same as the 
state averages: about 30% monographs, 40% 
papers, and 30% abstracts. In this data set it 
is noteworthy that there are no state agency 
monographs at all . 

Of the 46 federal monographs, 30 are 
gray literature. Many of those are internal 
data reports (such as Giles, 1955\ and I 
was unable to obtain copies . However, few 
such reports that I have seen include 
references, so, I would not expect their 
absence to impact this analysis. 

Of the 118 papers, 68 are in the peer
reviewed literature, 25 cannot be expected to 
be fully peer-reviewed (such as conference 
papers), and 25 are in the popular press. 

Cited Reports 
While peer-reviewed papers dominate 

the list of most-cited items (Table 1), it's 
interesting that the non-peer reviewed 
papers were cited, too. More than half (37 
of the 68) peer-reviewed papers were cited 
by other reports about Mount Rainier 
glaciers, while 16 of the 26 conference 
papers were cited, and 9 of the 25 popular 
papers were cited. Four of the seven theses 
were cited (although one of those received 
only a single self-citation). Seventy-five 
percent of the federal peer-reviewed 
monographs (e.g., Crandell, 1971 1

) were 
cited at least once~ while 18 of the 30 
unpublished federal monographs were cited, 
and 75% of the other monographs were 
cited. Thirty of the references were 
abstracts, only 5 of which were cited. 
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The Half-Life 
Citation half-life has generally been 

defined as "the period of time needed to 
account for one half of all the citations 
received by a group of documents" (Stinson 
and Lancaster, 1987). 

The References lists of all the items 
about Mount Rainier glaciers were 
examined. Of the 217 items, 86 cited no 
previous studies of Mount Rainier glaciers. 
The unique citations for the other 131 items 
were logged; those are noted in Appendix A. 
(As mentioned, duplicate citations were not 
counted and self-citation was avoided.) As 
shown in Figure 4, most of the citations 
were received in the first years after release, 
peaking in the third year, and steadily 
diminishing. For those items, the average 
half-life is about 9 years. 

An examination was made of the most 
heavily cited items (Table 1). Within this 
data set, nine items were cited at least eight 
times by other items about Mount Rainier 
glaciers. Within those nine items, the half
life increases with age. The oldest of these 
items (Russell, 189i) also has the longest 
half-life, at 66 years. The next oldest item 
(Brockman, 19381

) also has the next longest 
half-life, at 28 years. Conversely, the newer 
materials had a shorter half-life : Crandell, 
1971 at 11 years and Hodge, 197 41 at 3 
years. While those lower half-lives might 
indicate diminished use of those materials, it 
is more likely that it indicates their relative 
youth and that more use will come with 
more time, thus extending the half-life. 

The report by Russell, 189i reveals a 
problem. It was indeed cited by 18 of the 
217 reports- buy why by only 18? That is 
clearly a seminal study, and was probably 
known by and used by many more later 
scientists. But if they used it, why didn 't 
they cite it? 
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Types of materials about 
Pacific Coast shorelines 

Abstracts: Conference (16.76%) 

Abstracts: Thesis (2. 

Papers: Compiled (20.00%) 

Monographs: State (11 .89%) 

Papers: Journal (10.81 

Figure 3. Types of reports about southwest Washington shorelines. 
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Figure S.The citation rates of reports about southwest Washington shorelines, by age of 
materials. 
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Reports about the Shorelines of 
southwestern Washington 

The earliest studies of these beaches 
focused on the potential of port development 
at Grays Harbor and Willapa Bay. More 
recent studies have concentrated on the 
erosion and accretion of the beaches. (The 
region is also being heavily studied because 
of Cascadia subduction zone earthquakes~ 
but that aspect was not included in this 
analysis.) 

The data set: I identified 185 reports 
about these shorelines issued from 1882 to 
1999. 

For the analysis~ I noted which of these 
reports were cited in these reports to assess 
the use of this body of literature over time. 
Again, I did not blindly count each citation. 
I did not give full counts for self-citation, or 
for duplicate or very closely related citations 
(e.g., a thesis that was later published_, when 
both used the same citation lists). 
The full list of the reports and the reports 
they are cited in, is given as Appendix B. 

Types of reports 
Figure 3 shows the types of reports 

about the Pacific shorelines of Washington 
as compared to the types of reports about 
Washington geology given in Figure 1. For 
this set, we see fewer abstracts (at 21 %) and 
papers (at 30%) than the state averages of 
about 33 and 40 percent, respectively. The 
set has a higher percentage of monographs, 
dominated by data reports from federal 
agencies (especially the U.S. Army Corps of 
Engineers) and the Washington Department 
of Ecology. 

Cited reports 
The list of the most cited reports is 

given in Table 2. We see greater diversity, 
here, in the types of heavily cited materials . 
Only three of these eight items are peer
reviewed journals, two are state agency 
publications, and the others are a society 
monograph, a dissertation, and a university 
reports . 

This diversity may be attributed to the 
invisible college or the daisy chain of 
researchers. The current researchers on this 
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subject all know each other well. They've 
carved out their respective research 
territories and they often work closely 
together, whether in cooperation or 
competition. Given that, it's no wonder that 
they know of and use each others' work. 

The Half-Life 
The half-life was again defined as the 

period of time needed to account for one 
half of all the citations received by a group 
of documents. 

The References lists of all the items 
about the shore-lines of southwestern 
Washington were examined. Of the 185 
items, 74 cited no previous studies of those 
shorelines. The unique citations for the other 
Ill items were logged; those are noted in 
Appendix B. (As mentioned, duplicate 
citations were not counted and self-citation 
was avoided.) As shown in Figure 5~ the 
citation rate again peaked in the third year 
after release, and the average half-life was 
also about 9 years. 

An examination was made of the most 
heavily cited items (Table 2). Within this 
data set, eight items were cited at least six 
times by other items about the shorelines of 
southwestern Washington (excluding 
duplicate or self-citation). As seen in the 
previous example, the oldest reports have 
the longest half-lives and the half-life 
generally increases with age. The oldest 
item (Arnold, 19062

) also has the longest 
half-life, at 58 years; the next oldest one 
(Cooper, 19582

) , had the next longest half
life. The youngest item (Phipps, 19902

) had 
the shortest half-life of this set at three 
years, but that can be expected to lengthen 
as that report continues to be used. 

2 Referenced in Appendix B. 
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Publication Number of Average Bibliographic Citation 
date Citations half-life 

1897 18 66 Russell , I. C., 1897, Glaciers of Mount Rainier: U.S. Geological Survey Annual Report, 18th, Part 2, 
p. 349-415 . 

1938 9 28 Brockman, C. F., 1938, The recession of glaciers in Mount Rain ier National Park: Journal of 
Geology, v. 46, no. 5, p. 764-78 1. 

1956 9 14 Harrison, Arthur E., 1956, Fluctuations ofthe Nisqually Glacier, Mt. Rainier, Washington, since 
1750: Journal of Glaciology, v. 2, no. 19, p. 675-683 . 

1956 12 7 Hubley, R. C., 1956, Glaciers of the Washington Cascade and Olympic Mountains--Their present 
activity and its relation to local climatic trends: Journal of Glaciology, v. 2, no. 19,. np. 669-674. 

1960 9 7 Johnson, Arthur, 1960, Variation in surface elevation of the Nisqually Glacier, Mount Rain ier, 
Washington: International Association of Scientific Hydrology Bulletin 19, p. 54-60. 

196 1 8 9 Sigafoos, R. S.; Hendricks, E. L., 1961 , Botanical evidence of the modern history ofNisqually 
Glacier, Washington: U.S. Geological Survey Professional Paper 387-A, 20 p. 

1968 II 10 Richardson, Donald, 1968, Glacier outburst floods in the Pacific Northwest: U.S. Geological Survey 
Professional Paper 600-D, p. 79-86. 

1971 9 I I Crandell , D. R., 1971 , Postglacial lahars from Mount Rainier volcano, Washington: U.S. Geological 
Survey Professional Paper 677, 73 p. 

1974 10 3 Hodge, S.M., 1974, Variations in the sliding of a temperature glacier: Journal of Glaciology, v. 13, 
no. 69, p. 349-369. 

Table 1. The most heavily cited reports about the glaciers of Mount Rainier, in publication date order. 

Publication Number of Average Bibliographic Citation 
date cita tions half-life 

1906 6 58 Arnold, Ralph, 1906, Geological reconnaissance of the coast of the Olympic Peninsula, Washington: 
Geological Society of America Bulletin, v. 17, p. 451-468. 

1958 25 26 Cooper, W. S., 1958, Coastal sand dunes of Oregon and Washington : Geological Society of 
America Memoir 72, 169 p. 

1964 16 22 Ballard, R. L., 1964, Distribution of beach sediment near the Columbia River: University of 
Washington Department of Oceanography Technical Report 98, 82 p. 

1976 7 7 Scheidegger, K. F.; Phipps, J. B., 1976, Dispersal patterns of sands in Grays Harbor estuary, 
Washington: Journal of Sedimentary Petro logy, v. 46, no. I, p. 163-166. 

1978 12 13 Phipps, J. B.; Smith, J. M. , 1978, Coastal accretion and erosion in southwest Washington: 
Washington Department of Ecology, 75 p. 

1978 II 10 Plopper, C. S., 1978, Hydraulic sorting and longshore transport of beach sand, Pacific coast of 
Washington: Syracuse University Doctor of Philosophy thesis, 185 p. 

1981 7 10 Terich, T. A.; Schwartz, M. L., 198 1, A geomorphic class ifi cation of Washington State's Pacific 
coast: Shore and Beach, v. 49, no. 3, p. 2 1-27. 

1990 8 3 Phipps, J. B. , 1990, Coastal accretion and erosion in southwest Washington--1 977-1 987: 
Washington Department of Ecology Publication 90-2 1, 52 p. 

Table 2. The most heavily cited reports about the shorelines of southwestern Washington, in publication date order. 
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Complicating Factors 
In examining these data sets, some 

additional factors appeared that may cloud 
or complicate any analysis: 

1. In the geosciences, first or early 
reports are sometimes critically important 
because sites or outcrops described decades 
ago may not exist today because of 
development or geomorphic changes. 
Therefore, those earlier reports may be the 
only information possible for those exact 
sites. That could increase the use and value 
of the older materials. 

2. We increasingly see that it's 
becoming common practice today for 
researchers not to cite an earlier seminal 
work, but instead to cite only later works 
which built on-and cited-that earlier 
work. Therefore, the raw References list 
may in fact veil rather than reveal the full 
provenance of the ideas (D. J. Easterbrook, 
written communication, 1999). 

3. Science is conducted by scientists and 
exists within a social construct. Four stages 
in the life cycle of a scientific disciple have 
been identified (as summarized by Swanson, 
1993): emergence, normal science, crisis, 
and revolution (Crane, 1972; Sterman, 
1985). Those stages are probably at work in 
the two examples studied here although no 
attempt was made to correlate them. 

Conclusions 
This analysis of the citation patterns 

within two finite bodies of geoscience 
reports did not have the expected results. It 
was hypothesized that the useful half-life of 
the reports would be quite long, perhaps 
measured in decades. It was not. The 
references cited in these materials indicate 
that the use peaked at three years and the 
average half-life was about nine years. 
While the longest half-life for a seminal 
1897 study was 66 years, such a very long 
half-life was not the rule that had been 
expected, but the exception. 

Perhaps shorter half-life-reflects the 
types of materials examined more than the 
nature of the discipline. Most of the reports 
within these two sets had quite short 
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Reference lists, and about 40% of those lists 
cited no previous works at all . That is not 
unexpected, given that so many of these 
items were incremental research reports, as 
most of the reports in any finite body of 
research would be. 

On the other hand, the shorter half-life 
could mean that authors do not necessarily 
cite all the materials they used. A citation 
analysis of only review articles or theses 
(e.g., Walcott, 1991) might then give a 
clearer picture of length of use. 

Previous studies (e.g., Bichteler, 1991; 
Bichteler and Ward, 1989) have indicated 
that the references cited are often more a 
measure of access than of value. The 
findings here support those conclusions. 

This study intended to determine the 
half-life or obsolescence rate of geologic 
materials about two specific topics. If the 
results were not as expected, it is perhaps as 
Gapen and Miller (1974) wrote that 
" .. . obsolescence is a far more complicated 
and hypothetical concept than we had 
hoped" or as Oberhofer ( 1993) wrote that 
" .. . there is no consensus about changing 
patterns in document use, adequate 
measurement, and mainly about the object 
of analysis." This study reinforces those 
observations. Statistical analyses of 
obsolescence (including this one) have been 
neither conclusive, nor straightforward, nor 
universally accepted. Perhaps that is because 
the reality is far more complicated and 
subtle than either a simple citation count or 
the most elaborate equations could 
demonstrate. 
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Appendix A. Citations of reports about the glaciers of Mount Rainier. 

* Bender, V. R., 1958, Glacier studies Mount Rainier National Park 1958: U.S. NPS. unpublished report, 11 p. 
cited in: 

Meier, M. F., 1961, Distribution and variations of glaciers in the United States exclusive of Alaska: International 
Association of Scientific Hydrology, IUGG, Helsinki, General Assembly Pub. 54, p. 420-429. 

* Bender, V. R., 1959, Glacier studies Mount Rainier National Park 1959: U.S. NPS unpublished report, 11 p. 
cited in: 

Meier, M. F., 1961, Distribution and variations of glaciers in the United States exclusive of Alaska: International 
Association of Scientific Hydrology, IUGG, Helsinki, General Assembly Pub. 54, p. 420-429. 

Bender, V. R.; Haines, A. L, 1955, Forty-two years of recession of the Nisqually glacier on Mount Rainier: Erdkunde, 
v. 9, no. 4, p. 275-

cited in: 
Crandell, D. R.; Miller, R. D., 1964, Post-hypsithermal glacier advances at Mount Rainier, Washington: USGS Professional 

Paper 510-D, p. 110-114. 
Crandell, D. R.; Miller, R. D., 1974, Quaternary stratigraphy and extent of glaciation in the Mount Rainier region, 

Washington: USGS Professional Paper 947, 59 p. 
Heliker, C. C.; Johnson, Arthur; Hodge, S.M., 1984, The Nisqually Glacier, Mount Rainier, Washington, 1857-1979--A 

summary of the long-term observations and a comprehensive bibliography: USGS OF Report 83-541, 20 p., 4 plates. 
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Abstract-- The George F. Kunz Collection is a significant special collection of many rare books, 
pamphlets, and other unique materials on the acquisition, collecting, and lore of jewels and 
precious stones. Acquired by the U.S . Geological Survey (USGS) Library in 1933 after the death 
of George F . Kunz, a noted mineralogist and vice-president of the Tiffany & Co. of New York, 
the Kunz Collection today is fairly unknown outside of a small circle of gemologists, historians, 
and art collectors. In this paper, a short biography of George F. Kunz is given, as well as a 
description ofthe contents and scope ofhis collection held in the USGS Library. Some examples 
of the unique materials held in the collection are shown. How the Kunz Collection is used by 
library patrons and museums is also discussed. 

Biography of Dr. George F. Kunz 
Dr. Kunz was without a doubt one of America's self made great men. From humble 

beginnings as the son of immigrants, and with a dead-end future life of an office worker in front 
of him, he worked instead to market his skills and talents to eventually become a millionaire and 
one of America' s leading citizens . Although he had little formal education, he was able to work 
well in several scientific and humanitarian fields , and won international recognition for his 
research and accomplishments. 

A natural polyglot, having learned both German and French from his German and Swiss 
parents and by further self-study, he presented lectures and wrote articles in three languages. He 
also had a small smattering of Japanese, Norwegian, Russian and Spanish from his many travels 
and research in Asia, Europe and Latin America. From the research in classical writings that Dr. 
Kunz did in the history of gems, apparently he had some skill in Latin and Greek as well. 

George F. Kunz was an employee of the USGS, writing annual reports on the production of 
precious stones in the US from 1883- 1909. After that time, he continued with the annual reports 
on precious stones and platinum with a commercial publisher until his death in 1932. He was also 
a special investigator in American pearls for the US Fish Commission from 1892-1898, when he 
did a great deal of work on the world's pearl industry. He was also a special agent in charge of 
precious stones for the 11th and 12th US Census. 

But he is most famous for his work as a gem expert for Tiffany and Co. He sparked an 
interest in semi-precious fancy stones and jewel settings, and worked for Tiffany & Co. from 
1876 until he died. During this time, he oversaw the presentation of a number of international 
expositions, and wrote over 500 books and articles on a variety of subjects. He was also the first 
to write about an name a number of minerals, and the gem "kunzite" is named in his honor. 

He combined his savvy salesmanship skills with his interest in gems by traveling about the 
country and visiting every important collection that he heard of, and sparking a life-long love of 
travel. George Kunz also visited many mining operations, and purchased stones directly from the 
mine owners and prospectors. At this time, he was also learning about American gem production 
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first-hand, and making good contacts that would benefit him greatly in the years to come. He 
found that he was good in sales, and his prospects as a young man began to brighten. 

Perhaps his best sales job ever came when he pocketed two tourmalines from Maine and 
went to see Charles Tiffany. Presenting the beauty of the two native gems, he explained how they 
could be purchased cheaply and sold dearly, and that there were few other competitors for fancy 
semi-precious stones in the jewelry business, and certainly none with Tiffany's reputation as a 
fashion setter. During the interview, the young man probably impressed Mr. Tiffany far more 
than the tourmalines did. The end result was that Tiffany & Co. bought the gems, and at the same 
time hired George Kunz as Tiffany' s first "gem expert." 

No other major jeweler in the US or overseas at that time had their very own in-house "gem 
expert." However, the benefits of having someone like George Kunz on the Tiffany staff were 
rapidly made evident. With his expertise, he could cut out some of the middle-men in the 
purchasing of gems and other stones, and could purchase directly from the mine owners or from 
other collectors for Tiffany. His eye for collection, quality and color matching of precious and 
semi-precious stones increased Tiffany' s profits dramatically. ' 'Notwithstanding the fact that 
Tiffany & Co. have branch houses in both London and Paris, they sent him on a four month ' s trip 
through the Continent ofEurope, to purchase and collect semi-precious gems."1 

The correctness of this decision to hire their own gem expert was shown in 1886 and 1887, 
when Dr. Kunz, on loan from Tiffany & Co. as a special agent for the USGS, examined the area 
in Ellicott County, Kentucky. It was observed that the geology in Ellicott County was very 
similar to the geology of the Kimberley fields in South Africa, and it was supposed that the area 
would also produce a wealth of diamonds. Dr. Kunz examined the area, and reported that 
although there were many similar features, there were no diamond deposits there. The 
newspapers made a great deal of fuss over his investigations for the USGS and Tiffany & Co. His 
descriptions of the mineral and mining resources of the area enhanced his own reputation, and 
also prevented Tiffany & Co. from investing heavily in a site with little potential for return in 

. 2 
precious stones. 

However, Dr. Kunz was certainly not without his own form of vanity. If he did not wear 
bejeweled adornments on his clothes, he placed them on those things he valued even more -- his 
books. After the gem "kunzite" was named in his honor, " ... The now eponymous Kunz had a new 
bookplate designed for himself that depicted the gem bearing his name."3 

"He personally discovered some of the most famous and valuable jewels in the 
world and he had a store of memories of his adventures hunting rubies in Ceylon 
and Malaysia, diamonds in South Africa and Brazil, jade in China and Mexico, 
and pearls in the South Seas. Pink-cheeked, white haired, blue-eyed and active, 
he was famous alike in the jewel markets and museums of the world, and was 
known to thousands of persons who had consulted him in the selection of jewels. "4 

He went through the public school system, but his father pulled him out of school to work in 
an office at a trade. George Kunz regretted his lost education and his aspirations. So he went to 
evening and weekend classes to continue his education, and studied applied mineralogy at the 
Cooper Union. However, most of his knowledge came through his own individual studies and 
reading in the field, and his practical education came through his own efforts . He also spent a 
great deal oftime at the extended learning facilities at the school. " .. .To the Cooper Union of Arts 
and Sciences in the laboratories, lecture rooms and library of which the author spent useful, 
profitable evening hours for several years, at a time when there were no other opportunities of a 
similar nature in the City of New York -- this volume is affectionately dedicated." 

In recognition of his academic and cultural accomplishments, he was awarded academic and 
honorary degrees from a number of institutions. Columbia University granted him an honorary 
Master's of Arts (AM) degree on June 8, 1898. The award was presented in recognition of his 
many scientific contributions and accomplishments mineralogy, as well as his many scientific 
papers . 
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The University of Marburg awarded him an honorary Ph. D. in 1903, especially for his 
contributions to European and German mineralogy. During his lifetime, it was thought that jade 
was not found in Europe and that a number of artifacts found in archaeological sites were 
imported from Asia and other localities from far away. Dr. Kunz found a large mass of native 
jade in Silesia weighing over two tons, which was incorporated into the collection of Heber R. 
Bishop and later the American Museum of Natural History. It is for this effort in particular, and 
his contributions to European geology in general, that he was awarded this honorary degree. 

In 1920, in a fairly unique act, the honorary award was withdrawn by Marburg University. 
According to one paper, the honor was withdrawn due to his efforts to help reforest France, and 
his supposed sympathies to the French and English allies against Germany.6 

But the "Vossische Zeitung" announced in 1920 that his name had been stricken from the 
rolls of the university because of his "attacks and insults against the German peoples" in the 
Annual Report of the American Scenic and Historic Preservation Society. When told of this 
honor being stripped away, Dr. Kunz denied he had insulted the German people. Unworried about 
this academic slap, he facetiously reflected it was because he was active in having a statue of Joan 
of Arc (The patron saint of France) put up in New York City and with getting the Prince ofWales 
to plant a tree in Central Park. "7 

However, the American Scenic and Historic Preservation Society's 24th Annual Report for 
1919, written by Dr. Kunz, includes some rather inflammatory rhetoric. It catalogs and accounts 
for the destruction from World War I of historic monuments around the world. It includes locally 
produced reports, such as the report of the destruction of the Cathedral of Rheims which has 
highly partizan and vividly insulting statements such as: " ... a mentality unintelligible among 
civilized beings, but which is easily explained by the base envy and the instinct of evil aroused 
among the [German] brutes by the enervation of inebriety and the rage of defeat... " and "The 
stupid crime of the Germans ... " and " ... evidence of the Teuton infamy ... " Dr. Kunz also wrote 
strongly on the Imperial German Army philosophy during the occupations in Belgium and France 
of "Schrecklichkeit," or "Frightfulness," and ascribed many atrocities and inhumanities 
committed according to this policy. 

He was also awarded a second doctorate, an honorary Doctor of Science (Sc. D.) degree 
from Knox College of Illinois in 1907. 

Foreign honors that he received included: Officer of the Legion of Honor (France), 1889; 
Officier de 1' Academie (France), 1889; Officier d' Instruction Publique (France), 1889 for his 
work in public education at the Paris Exposition; Knight of the Order of St. Olaf (Norway); and 
he was awarded an honor as an Officer of the Rising Sun (Japan), in 1911 for his contributions to 
Japanese mineralogy.8 

Dr. Kunz, along with two other Americans, was awarded honorary citizenship by the town of 
Blois, France during the presentation of a statue of St. Joan of Arc in New York City. 9 

His interests varied widely. Not only famous as a gem expert, he was also well known for his 
artistic, historical and metallurgical expertise. He proposed a platinum standard to replace the 
gold standard of US coins, and had a fine collection of historical coins that won several awards. 
In his study of precious stones, " ... he found it necessary not only to devote himself to the study of 
mineralogy and chemistry, but to geology, archaeology, history, geography and art features of 
gem materials; and in the study of the geological and geographical in mining engineering, became 
interested in the subject of scenic preservation."10 

He was an early "wordsmith" and lexicographer, with contributions to a number of 
dictionaries and encyclopedias. His area of expertise was precious stones, and the words used to 
describe and define them. Some of his words, introduced into the commercial and scientific 
vocabularies, still are used. The Oxford English Dictionary still quotes Dr. Kunz as an authority 
in definitions of birthstone, californite, isopyre, kunzite, moissanite, morganite and the photo
electron. 11 
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As a lexicographer, Dr. Kunz worked on the Century Dictionary, the Standard Dictionary, 
and Johnson's Encyclopedia in the areas of geology, mineralogy and precious stones. He wrote 
"signed articles" for the eleventh edition of the Encyclopredia Britannica on lapidary works and 
gem cutting, as well as acting as an advisor and expert in the preparation of other articles in the 
encyclopedia. 

Dr. Kunz was also instrumental in first describing and also proposing several new names of 
mineral species: "Azurlite" or "Azurchalcedony" for the mineral, "Chalcedony colored blue by 
chryscolla, from Arizona; used as a gem-stone. " 12 

"Azurmalachite": "A popular term for a mixture of azurite and malachite in concentric 
bands; used as a gem-stone." 13 

"Califomite": "Massive, green idocrase occurring in large masses in California. It resembles 
jade in appearance, and is used as an ornamental stone. " 14 "This interesting mineral ... is a form of 
vesuvianite distinctive enough to warrant giving it a special variety name, ... I therefore propose 
the name "Califomite" for this massive, translucent mineral. "15 16 

"Jadeolite": "A deep green chromiferous syenite cut as a gem-stone and resembling jade in 
appearance ... "17

; " . .. The name jadeolite has been given by Kunz to a green chromiferous syenite 
from the jadeite mines ofBurma ... "18 

"Kunzite": "This new gem, because of my work in identifying it, was christened "kunzite" 
by Prof. Charles Baskerville and is now one of the favored semi-precious stones."19 

"Moissanite": Named in honor of his good friend and colleague, Professor Henri Moissan.20 

21 " 1905. G. F. Kunz in American Journal of Science, Vol. XIX. 397. As this is the first instance 
in which this compound [sc. Carborundum] has been proved to occur in nature, and therefore, as 
a mineral, is entitled to a distinct mineralogical name, it would seem that the name of Professor 
Moissan himself should be associated with it. I would, therefore, propose for it the name of 
Moissanite. 1968. I. Kostov. Mineral. 105. Artificial moissanite is called carborundum."22 

Morganite was named by Kunz in honor of his friend and benefactor, J.P. Morgan.23 "Trade 
name for a rose colored beryl of gem-quality occurring with lithium-bearing minerals in the 
pegmatites of Madagascar and California. Named after J. Pierpont Morgan (1837-1913) ofNew 
York City. The same name had earlier been used for the manufactured products of the Morgan 
Crucible Company in London. Further, the variety-name vorobyevite (5th List) had been 
previously applied to the pink alkali-bearing beryl from Madagascar."24 

Dr. Kunz found that some rubies and sapphires sold in New York were not natural, and were 
artificially made. He publicly revealed the "Brighton emeralds" and other unethical gem scams 
and tricks by unscrupulous dealers. His exposure of these frauds won him world-wide fame, and 
helped establish his gemology and mineralogical credentials. Throughout his whole life, he 
worked to prevent fraud in the gem business, and his reputation was such that questions of 
gemological authority were routinely referred to him for resolution. This is why, in part, he was 
asked to establish the name and bone fide uniqueness of "Starlite." 

Starlite, a blue zircon, was first described and named by Dr. Kunz. 25 "Trade name for 
artificially coloured blue zircon from Siam... 11th List. "26 

" ... In the Middle Ages, when learning 
generally was at its nadir and little was known about the properties of minerals, hyacinth was 
loosely used for all yellow stones, and finally, with increasing knowledge was assigned to the 
then most commonest of them, the yellow zircons emanating from Ceylon. ' Starlight' (or 
'Starlite') is a fanciful name, which was coined for blue zircons by G. F. Kunz."27 

Regretfully, his trade name for a unique mineral didn't last. He recounts his discovery of the 
fraud in the section entitled, "The Zircon Changes Color," in his reminiscences told to Marie 
Beynon Ray. The name "Starlite" was given to what was originally a brown zircon from Siam, 
which was chemically treated to tum color from brown to blue. He had been given an uncut 
specimen to examine, which was usually proof that this was the way it had come from the 
ground, but Dr. Kunz's suspicions were aroused. They were later confirmed and he found out that 
the gem counterfeiters " ... dipped the brown crystals in this and boiled them in that, and lo and 
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behold! One day, after a little brown zircon had been heated in a furnace for six hours, exposed to 
the fumes of cobalt nitrate and potassium ferrocyanide, it gradually turned blue -- and stayed that 
way. And there they are!" 

What was so remarkable about the discovery is that although the hoax was unmasked, 
demand for the pretty gems remained so strong that the business selling them continued. The 
value of the stone, which was a brilliant color that looked " .. .like a spark from a trolley pole 
striking the wire ... " was not diminished, and people continued to buy them for some time 
afterwards.28 Even today, the blue zircon remains popular and is sold widely, and is still called 
"Star lite. "29 His discovery of this artificial treatment did not diminish the popularity of the stone, 
which is still sold today under the trade name "Starlite," but which is now at least properly 
ascribed. 

Tiffanyite was named by Kunz after his famous employer and mentor, Charles Tiffany, and 
the Tiffany & Co?0 "A hydrocarbon to which is attributed the phosphorescence of diamonds. 1st 

List. ,m A description on how he discovered the peculiar properties of Tiffanyite is given at the 
section entitled, "A Prodigy Among Diamonds," in his article recounted to Marie Beynon Ray.32 

Utahlite: " .. . an opaque green gem."33 ''The compact nodular variscate from [Lewiston] Cedar 
Valley, [Toole Co.] Utah."34 

Dr. Kunz died on June 29, 1932, after an illness lasting several weeks, of a cerebral 
hemorrhage and he is buried in the Trinity Church Cemetery in New York City. He left behind as 
survivors his former wife from an annulled marriage, Opal Kunz, a daughter, Ruby K. Zinsser of 
Boston, and her two children, Hans and Gretal Zinsser. 

There were a number of memorials for Dr. Kunz. The New York Bird and Tree Club planted 
a red oak tree in his memory at the eastern end of the American Museum of Natural History. 
Attending the services was Mrs. Thomas A. Edison, widow of the inventor, who remembered Dr 
Kunz's loyalty to all of his friends. After she had spoken, all the members attending filed by and 
each put a shovelful of dirt about the roots of the tree. A tree was considered a fitting memorial 
for Dr. Kunz, who was pioneer in reforestation in the United States, and who after WWI had 
planted many trees in war-devastated areas of France and was interested in the conservation of 
natural resources.35 

Dr. Kunz has been criticized for having a great deal of editorial and research assistance, 
some of which was never acknowledged. Because he wrote so much, while at the same time 
doing so much work as a gem expert at Tiffany & Co., traveling so frequently and acting as head 
of his extended family, it was thought that he received a great deal of assistance. Certainly, many 
of his over 500 books and articles were done with the help and assistance of others, which he 
often credited. But the consistent quality of his writing from even his early years throughout his 
career and the fact that so much of what he wrote is still in print seventy some years after his 
death, testifies to the effectiveness of his talents and worthiness of his scientific research. The fact 
that his works are overwhelming, only leads to the description by Edward H. Hall, Dr. Kunz's 
lawyer, to conclude, ''What a prolific genius he was." 

While a boy in the mid-nineteenth century, the activities of mineralogists were principally 
concerned with the discovery and description of mineral specimens. By the end of his life, Dr. 
Kunz had seen mineralogy change from a descriptive science to an analytical and experimental 
science. Along with other noted mineralogists, he was instrumental in applying chemical and 
analytical rigor to the examination and identification of minerals. As an example of his attempt to 
introduce scientific rigor into the fields of mineralogy, he was a proponent of the introduction of 
the metric system into the United States, advocating its use in the everyday activities of 
manufacturers and grocers. He was instrumental in establishing acceptance of an international 
metric definition of a carat of 200 milligrams among jewelers and mineralogists. 

Finally, almost seventy years after Dr. Kunz died, many of his books still remain in print. 
Prizes for geological publications are still given out under his name. Many Internet sites mention 
his work with precious stones and folklore. His many gem and mineral collections still teach, 
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inform and inspire museum goers. Some of his neologisms and the names that he gave to certain 
jewelry stones remain in use. And finally, his name graces a unique collection of rare books at the 
USGS Library. 

The Kunz Collection at the USGS Library 
This description of the Kunz Collection of the USGS Library begins with a description of the 

personal library of George F. Kunz; a description of how it was acquired by the USGS Library 
after his death; how it was cataloged and prepared for use, and finally, how the Kunz Collection 
is used today. 

Dr. George F. Kunz was inordinately proud ofhis famous book collection. Because in many 
respects he was self-educated, Dr. Kunz depended upon books to inform him in his field as well 
as to open the intellectual wealth of the whole world for him. So his books were not only his tools 
for learning, but were also his passion and his delight. They were as valuable to him as his 
scientific instruments or his collections of minerals, gems or coins. Interestingly enough, many of 
the biographies written about him while he was still alive mentioned his library, when they 
described the man. In many ways, both the man and his books were inseparable. 

An early account of Dr. Kunz describes his book and pamphlet collections that later became 
the basis of an important and unique collection of the USGS Library: 

" ... At the Chicago Fair [1893] he will show some ofhis books, portraits and 
collections of associated rocks of the platinum and its associations, the opal, 

the diamond, amber, a collection of 500 coins, illustrating the metallurgy of 
coinage, a collection of historical objects related to mineralogy and mining 
engineering, a collection of meteorites, and more than one hundred frames 
containing hundreds of portraits of early mineralogists, gem writers, geologists, 
etc. To the Department of Mines and Mining at the Chicago Fair he has loaned 
over seven thousand books and pamphlets, which can be seen by anyone; 
dating from the fourteenth Century [sic] to the present time."36 

In an undated note found in Dr. Kunz's files, the description of his personal library is given 
in the following statement. Because it cites only 200 publications written by Dr. Kunz, the note 
obviously dates from the latter part of the 1890's, since he was very proud that he published over 
500 publications during his career. 

"The library of Dr. Kunz comprises all the published works of any importance 
or value on precious stones, pearls, semi-precious stones, gems, jade and 
meteorites; and all archaeological, radium and art works that have a bearing 
on any of these subjects, as well as a rich collection of pamphlets, photographs, 
drawings, prints, letters and memoranda relating thereto. He is the author of 
about 200 books, pamphlets and articles, and a full set of these writings being 
included in his library, which contains manuscripts on precious stones, first 
and successive editions, and a large number of autographed copies. Taking 
it collectively, it is unquestionably the most important library of material 
referring to these subjects in existence. "37 

In another list, he indicates that he may have given half of his collection to the Field 
Museum after the Chicago Fair. "One-half of the entire collection of the Field Columbian 
Museum, Chicago, lllinois, of 7,000 pamphlets and books on the subject of Mining, Mineralogy, 
Metallurgy and Precious Stones ... "38 

During the course of his lifetime, Dr. Kunz purchased many books, pamphlets and other 
writings concerning precious stones, gemology and minerals. Many of these were rare books 
when he purchased them during the first part of this century, and they are even more rare today. 

" ... Early in his career he recognized the research value of a personal 
library and took steps, even to the extent of placing advertisements in 
various journals, to buy as many potentially useful reference materials 
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as he could, forming in time one ofthe world's finest gemological libraries. 
Some years after his death, the library was donated to the US Government, 
specifically, the Geological Survey, and it resided in its library in 
Washington, DC, for many years, then was moved to a rare book storage 
room in the Geological Survey' s library at their headquarters in Reston, 
Virginia. These materials were used by him and his assistants to provide 
the bases [sic] upon which his works were erected ... "39 

There are a number of references to the collection in his works, and on several occasions he 
proudly displayed his private book and pamphlet collection at different expositions along with his 
rare gems and coins. "His private library on gems contains more than twice as many titles on the 
subject of precious stones, as all the other libraries in the country combined. ,>4() 

In the foreword to his book, 'The Curious Lore of Precious Stones," Dr. Kunz mentions his 
personal library as well: 

'The author, who possesses what is believed to be the most comprehensive 
private library on this subject, has obtained many references from material 
which he has been gathering during the last twenty-five years. Many of the 
types exist in the collection of folk-lore precious stones exhibited at the 
World's Columbian Exposition in 1903, and now in the Field Museum of 
Natural History in Chicago. Other types are drawn from the Morgan Collection 
exhibited at the Paris Expositions in 1889 and 1900, which, with additions, is 
now in Morgan Hall, in the American Museum ofNatural History, 
New York City.' >'~1 

In the introduction to his book on pearls, Dr. Kunz also writes about his personal library of 
materials relating to pearls: " ... For many years the writers have collected data on the subject of 
pearls, and have accumulated all the obtainable literature, not only the easily procurable books, 
but likewise manuscripts, copies of rare volumes, original edicts, and legislative enactments, 
thousands of newspaper clippings, and interesting illustrations, many of them unique, making 
probably the largest single collection of data in existence on this particular subject. .. '>'~2 

In 1953, a library science student from Catholic University in Washington, DC, wrote her 
thesis on the USGS Library. She describes the Kunz Collection as: 

130 

"This collection of printed material on gems and precious stones was 
the private library of the late George Frederick Kunz. Dr. Kunz was for 
many years connected to the Survey [sic] as a special agent, and continued 
to maintain a personal interest in the organization after going on to another 
field. A mineralogist, he served the jewelry firm of Tiffany & Company as 
a gem expert. Dr. Kunz traveled throughout the world investigating sources 
of gem materials . During his travels, he collected all types of books, 
brochures and literature on gems and precious stones. His collection 
included scientific works on crystallography, historical material on the 
diamond industry in South Africa, catalogues of jewelry owned by the royal 
families in Europe and material on the superstitions, folklore and symbolism 
of precious stones. This collection is believed to be the most comprehensive 
on the subject ever assembled .. . A particularly interesting item in the 
collection is the History of Jewels and the Principal Riches of the East 
and the West Taken from the Relations of the Most Famous Travelers of 
our Age published in London in 1671.43 The Kunz collection copy was at 
one time the property oflsaac Newton, and annotations in his handwriting 
are on some of its pages. Other items of more than ordinary interest include: 
Description of gem collection in the Vienna Kunsthistorisches Museum 
published in Vienna in 1788; An inventory of the jewelry collection of 
Maria Joseph de Saxe. Dauphine de France. Consort of Louis. Dauphin 
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ofFrance. 1731-1767; Catalogue de diamants, tant brilliants que roses. 
rubis. emeraudes & perles, owned by Maria Elisabeth, Archduchess of 
Austria. Governor-General ofBelgium, 1680-1741 , printed in Bruxelles 
in 1742; a copy of James Fraser' s The History of Nadir Shar, formerly 
called Thomas Kuli Kahn. the present Emperor of Persia, printed in London 
in 1742; a manuscript copy of Inventoire des biens de Marguerite de 
Flandre. Duchess ofBurgogne, date 1737; An Introduction to mineralogy 
by Johann Forster published in London in 1768; one of 250 copies printed 
ofThe Peniciuk Jewels of Mary Queen of Scots by David Jefferies; 
A Treatise on diamonds and pearls. in which their importance is considered; 
and plain rules are exhibited for ascertaining the value of both published in 
London in 1750; and Reformation der apotecken welche inhaltet vii guter 
stiick die eyen taeglichen fast muzlich sein so seiner gesundtheyt by Otto 
Brunfels, printed in Kiel in 1536.44 

In a letter to a Congressman from Mississippi, the USGS Chief Librarian, Mr. William H. 
Heers, described the Kunz Collection: 

" ... The title of one of Dr. Kunz 's own books, "The Curious Lore of Precious 
Stones," could well be used as a description of his library. There is much 
material here on the description, history, legend and folklore of gems and 
minerals in general and of individual stones. 
"There are catalogs, and some beautifully illustrated, of famous collections 
of gems and jewelry. There are a number of old books on gems and minerals 
from the sixteenth and seventeenth centuries . Some of these are the first 
gropings into what has become the science of geology. In addition to the 
descriptive and historical accounts are the books on the scientific aspect 
ofthe precious and semi-precious stones and minerals . 
"The monetary value of the collection has never been determined. This would 
require an item by item examination and appraisal by a rare book expert 
(current rate-- $15 .00 per hour). As I have indicated, some of these books are 
very old and extremely interesting both to the student of gems and minerals 
and to that special scholar, the bibliophile. "45 

The George F. Kunz Collection held by the USGS Library today has over 2,200 volumes of 
books on gems and minerals, many of them very rare items. Also, included are over 200 
pamphlets on gems, mineralogy, meteorites, folklore and scenic conservation. 

Included within the Kunz Collection are several unique volumes and texts. Many items date 
from the early days of printing, with most of the books dating from the 17ili, 18ili and 19th 
centuries. 

The USGS Library began operating at the time of the foundation of the USGS, in 1879. 
During the second half of the nineteenth century, the library staff developed the library collection 
through gifts and exchanges, and by purchasing collections of books and other materials on the 
earth sciences. On the death of the famous geologist, Dr. Ferdinand V. Hayden, his widow 
donated many of his personal and professional books to the library. Major John Wesley Powell 
gave his collection of early state geological survey reports to the USGS Library. Nearly 2,000 
volumes were purchased at the public sale of the library of Mr. Robert Clarke of Cincinnati in 
1882. The family of Dr. Isaac Lea also donated much of his library collection to the USGS 
Library. 

In 1882 the scientific library of M. Jules Pierre Fran9ois Stanislas Desnoyers, Secretary of 
the Societe Geologique was sold by auction in Paris, and the USGS Library purchased 2,369 of 
his books and pamphlets of older and European publications not ordinarily found in the US rare 
book market. Nearly 7,000 books and pamphlets on chemistry, geography, geology, paleontology 
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and lithology were purchased in Liepzig during that same year, and another 344 books were 
purchased from the estate of Gustave Cotteau, an early French geologist.46 

So the USGS Library already had a substantial collection of rare and valuable books by the 
date of Dr. Kunz's death in 1932. The decision to add his collection to the library holdings was 
easier to make since by this time the USGS Library had a preeminent reputation on materials in 
the earth sciences, and much experience in the handling of rare books and materials. 

On his death, his "will directed the executors, Mrs . Kunz, Mrs . Zinsser and the Bankers 
Trust Company, to keep intact his library of books, magazines, newspaper clippings, letters and 
pamphlets on precious stones, "pending an advantageous sale," as he considered it to be the most 
complete library on that subject in existence. '>4

7 

One question that comes up is why was the Kunz Collection sold to the USGS Library 
instead of to someone else? Especially since Dr. Kunz had such a close relationship to the 
American Museum ofNatural History in New York, it is to be wondered why the collection was 
not sold to them instead? The reasons cited are that Dr. Kunz was a former employee of the 
USGS; that he had always maintained a close relationship to the USGS in all his working life; 
and that the USGS Library was established by law and could be depended upon to be maintained. 
This last point was important to the family since so many libraries and scientific organizations 
had closed during the Depression, and they wanted to be able to count on any library receiving 
this gift to continue operations and maintain the collection. 

Perhaps it was partly because of the simple problem of getting the collection out of the 
apartment of Mrs. Kunz. Evidently she was not able to keep up the rent, and a few months after 
the death of Dr. Kunz, she was told to quickly vacate the building. The USGS was able to get a 
moving company to come in and remove the library with little personal effort to Mrs. Kunz. 

Perhaps there were other considerations as well. While there is little to indicate there was 
any fighting over the inheritance, there are some hints concerning personal disagreements 
between Opal Kunz and her older step daughter, Ruby Kunz Zinsser. Perhaps because the 
collection could have been sold to raise more money for the estate, it was thought better to let it 
go to a neutral party and generate little more income they would have to fight over. Seventy years 
later it is hard to say. This is one of those decisions that may never be completely understood. 

In an account on the status of the USGS Library in 193 7, William Heers, USGS Chief 
Librarian, mentions the acquisition of the Kunz Collection. By this time, the USGS Library 
already had over 200,000 volumes of books, so the addition of the Kunz Collection would 
increase the entire library collection by over 1% in one single purchase. 

"One of the facets of the Library which perhaps intrigues the popular interest 
more than any other, is the "Kunz Collection." This is the library to the late 
George Frederick Kunz on gems and precious stones, believed to be the most 
comprehensive on the subject in the world. Dr. Kunz, an outstanding 
authority on precious stones, was for many years connected with the Geological 
Survey. This collection was acquired through the generosity of Dr. Kunz's 
heirs, Mrs. Opal Logan Kunz and Mrs. Hans Zinsser. Mr. Walter E. Reid, 
mining consultant and friend of the Library, was largely instrumental in 
securing the Kunz material for the [US] Geological Survey.'>48 

According to one note in the library files, the USGS Library obtained his collection of 
printed materials from the Kunz estate for the sum of one dollar with the agreed understanding 
that: 
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"The collection of books, magazines, files, and other similar material dealing 
with gems and precious stones, geology, and minerals, formerly the property 
of the late George Frederick Kunz of New York City, and now on hold at the 
Winder Building, Washington, D.C., is hereby transferred to the United States 
Geological Survey, subject to the following conditions: 
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1) That the collection shall be known as the George F. Kunz Collection 
and that the library material that it contains shall be maintained in 
the Library of the United States Geological Survey or it's successors 
as a unit. So far as library practice may permit the items comprising 
it shall be kept together. 

2) That in addition to the general catalog record a separate catalog file 
shall be maintained of the items comprising the collection and that a 
suitable bookplate shall be used to identify the various items in the 
collection 

3) Where possible, new accessions of books on gems and precious 
stones as received by the Library of the United States Geological 
Survey will be added to the collection and will be marked with the 
book-plate of the collection"49 

In general, the USGS Library has kept this agreement. A bookplate was made for the 
collection, and in some cases pasted over top of Dr. Kunz's own original bookplate. While the 
USGS Library has not added many new titles to the collection, it has maintained the Kunz 
Collection as a separate unit, and with a separate card catalog. 

But it is doubtful if the library even needs to make these general concessions. A legal memo 
in the Kunz Collection file indicates that even the chief librarian of the USGS cannot obligate the 
US Government to an agreement in perpetuity. However, other memos from this period indicate 
that the library staff were aware of these restrictions, and that they evidently believed they applied 
to the Kunz Collection. 

Mr. Walter E. Reid was instrumental in getting the collection for the library, making a 
number of trips back and forth to New York to facilitate the transfer from the Kunz apartment to 
the library. We are not sure today of Mr. Reid ' s official status within the USGS Library. 
Apparently, he was a worker employed by the Civil Works section of the Works Progress 
Administration (WPA) during the depression to complete the bibliography ofthe George F. Kunz 
Collection. As such, he was an irregular worker, often performing his work from his home and 
not at the USGS offices or the library facilities. He had supervision over several Civil Works 
Administration employees, but obviously did not employ daily supervision over their output. 
Perhaps his work was more on the scale of a government contractor, hired to do oversee and 
complete a specific task. 

In addition to the books in the library collection, Dr. Kunz's mineral collection and a mass of 
correspondence (both personal and professional) was evidently also sent to Washington, and the 
combined weight of the transfer was more than 32 tons, taking four trucks to deliver. Mr. Reid 
then divided the collections into separate batches. The mineral specimens were reportedly sent to 
the Smithsonian Institution. 50 The books, pamphlets and other printed materials were sent to the 
USGS Library. But the correspondence, duplicate items, a small collection of radium samples and 
radioactive dust were evidently sold. Mr. Reid's authority to do this, including the handling of the 
sale of selected items and other disposal, is today uncertain. 51 And as usual whenever Mr. Reid 
was involved, there were unpaid bills and there was an argument over the bill from the transport 
company.52 

In a hundred page summation of the costs of settling the Kunz estate, it was noted that there 
was a charge of $2.65 against the estate on October 20, 1932, for "Taxi fares, carfares and 
lunches in connection with inspection of library and mineral collection by representatives of the 
US Geological Survey"; $101.05 for insurance premiums "covering books and manuscripts in 
transit to Geological Survey [sic], Washington, DC", November 23-26, 1932; $304.90 for "three 
months storage of decedent's library and charges incurred in connection with the removal of 
library, minerals, stones, etc., from apartment and office", February 15, 1933.53 

Some of the materials were kept in Mr. Reid' s home, where he did much of his work on the 
Kunz Collection. "In addition to the few books on diamond (most of them duplicates and none of 
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them valuable) belonging to the Kunz collection and now at Mr. Reid' s home, here is also a small 
amount of unsorted and unclassified material, -- cards, separates, extracts, etc. By working on this 
material in his spare time, Mr. Reid hopes to be able to classify it for the Kunz Collection."54 

Not the least among these treasured volumes are some of Dr. Kunz' s favorite copies of his 
own publications. The copy of his book, The Magic of Jewels and Charms, in the Kunz 
Collection is the first one to come off the publications run, and is signed by the President of 
Lippincott, the editors, and others. Also, it is signed by George F. Kunz, and is donated to 
Elizabeth Handforth Kunz, his youngest daughter. Similarly, the copy of "Ivory and the 
Elephant" is a first edition of a limited publishing run from the Hobby Club, and was especially 
published by Elizabeth H. Kunz, and is dedicated to her as well . Curiously, the book "The Magic 
of Jewels and Charms," has never been read, by Miss Kunz or anyone else since, because the 
ends of the text pages are still uncut from the binding process! 

Some additions to the collection have been made over time. Some letters to and from Dr. 
Kunz were sold to the USGS Library by the American Library Service of New York in 1962 for 
$50.00, and again in 1964 for $75.00. However, an offer for more than 20,000 pieces of 
correspondence from the late 1870's to about 193 1, was made to the USGS Library in 1948, for 
$650.00. This offer was apparently declined. 55 It is interesting to speculate if these 
correspondence items were part of the original Kunz Collection brought down from New York, 
but later disposed of by Mr. Reid. 

Another account of Dr. Kunz's correspondence is given by his biographer, Lawrence H. 
Conklin: 

"In 1977 I was able to purchase a major portion of the correspondence of 
George Frederick Kunz, approximately 7000 pieces ... Here was a fascinating 
man: George Frederick Kunz. His collection of correspondence included 
letters, or copies of letters, from presidents, kings, inventors, scientists, 
mineralogists, and even friends in need, requests from whom he always met. 
Some letters were quite unflattering and, no doubt, embarrassing to the 
recipient, but nevertheless, dutifully preserved by him .. . The vast collection 
of correspondence (except for the 43 letters reproduced here) is now safely 
treasured in the library of the American Museum of Natural History in New 
York, thanks to the generosity of Mr. Ellis Rudy, of Houston, Texas ... 
So, here is a thank you, George Frederick Kunz, for your care in saving 
every letter no matter how unimportant to you, so that we, almost a century 
later can share your most interesting times ... 56 

Other people note that the correspondence of Dr. Kunz has been preserved, but scattered 
around in several different locations. " ... The voluminous correspondence Kunz carried on 
throughout his life is preserved in the Library of Congress and three libraries in New York City, 
including the Rare Book and Manuscript Library at Columbia. "57 

Cataloging and Indexing the Kunz Collection 
When the USGS Library acquired the Kunz Collection in 1932, they found that they now 

had a major problem on their hands. With the recent reduction in force at the USGS Library, they 
did not have enough staff to run the library adequately, and in addition, take on the 
responsibilities of the Kunz Collection. The Kunz Project was divided into several different 
assignments. The books were pulled, and cataloging into the USGS Library book collection was 
arranged. The papers were weeded, and general correspondence was pulled out of the collection, 
and probably sold. The personal papers relating to Dr. Kunz' s research and writing efforts were 
retained. Some collections of newspaper clippings, journal article tear sheets, and other printed 
materials were retained. They were to be indexed and separately stored. Finally, several indices to 
the materials in the Kunz Collection that remained were to be produced. 
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In a 1953 thesis on the USGS Library, Dawn E. Willis describes the work to prepare the 
Kunz Collection for use by the public: 

"The Kunz Collection was presented to the Survey library by the family of 
Dr. Kunz, with the condition that the books, many extremely rare, be used 
only in the Library. The collection, housed in locked, fire-proof stacks, may 
be used by scholars upon application to the Librarian. The collection was 
cataloged and classified in accordance with the system of the Library, under 
a Civil Works Administration allotment in 1934. The work was carried out 
under the direction of Mr. Walter E. Reid, who spent many years of research 
preparing a comprehensive treatise and bibliography on diamonds. A separate 
catalog is maintained for the Collection and a second set of cards are filed in 
the main catalog with the letter "K" over the call number to indicate the 
"Kunz Collection. "58 

Because so many ofthe items were unique, in foreign languages (Latin, French and German 
predominating, but also in Italian, Spanish, Portuguese, Dutch, Hungarian, Swedish and Russian), 
and obscure publications, it was found that it took almost an hour, on average, of the cataloger' s 
time to handle each title. As a result, arrangements were made for extra library staff to be 
assigned to the USGS Library to handle this cataloging project. Employees were hired from the 
Civil Works Administration (part of the WP A) to complete what was called "The CW A 
Geological Survey Library Project." 

One head cataloger (Senior Cataloger, with college and library school training and many 
years experience in cataloging in a large university library), two assistant catalogers (one Junior 
Cataloger with college and library school and several years experience in libraries; one 
Cataloging Assistant, with college and library school and one year's general experience in a 
small library), an office assistant (Clerical Assistant, European education in private schools and a 
knowledge of several languages), and a typist (business school education and experience) were 
assigned to the project under the direction of the permanent head cataloger of the USGS Library. 

Two more CW catalogers were "loaned" from the Library of Congress, Union Catalog 
section, to the project. It is uncertain whether or not these were the two assistant catalogers 
mentioned above or not, but I suspect this was so. Apparently, from the productivity shown, there 
were only three catalogers involved, rather than five catalogers working on this short term 
project. I presume that the senior cataloger was hired, and two catalogers from the Library of 
Congress were "loaned" to the project, retaining their office space at the Library of Congress and 
working from the Union Catalog department. I would be very much surprised to find out that five 
catalogers did the work in the amount of time given, that so obviously looks like the work of 
three catalogers. 

An immediate increase in output was seen, since the additional help from the Library of 
Congress was instrumental in supplementing the needs of the original cataloging. Between 
December 17, 1933, and April 27, 1934, a total of 1,575 books and pamphlets were fully 
classified and cataloged. Since there were more than 300 duplicate titles in the collection, by this 
time over 90% of the 2,000 titles had been cataloged. Since many of the remaining items were 
only fragments (tear sheet articles or partial printings), only temporary cards would be made for 
these. 

However, although the letters in our files indicate that there was an increase in production, 
the facts show the increase was actually fairly minor. Ofthe eighteen weeks of the project, 1,575 
books were cataloged, which still comes out to about 88 books per week. With one head cataloger 
and two assistant catalogers, this comes to about 30 books per week per cataloger, which is not 
quite the rate produced by the USGS Library at that time of 40 books per week per cataloger for 
preparing the Kunz Collection books. However, with increased number of workers, there were 
more books coming back to the library that were shelf ready, and I presume it looked more 
productive. 
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Incidentally, the standard today for original cataloging by USGS library catalogers is about 
ten books per day of this sort of original cataloging, although the output varies widely. While 
computerized cataloging and shared records on OCLC are a tremendous help, hunting for 
necessary fields of publishers, dates and places of publications for works in foreign alphabets can 
be especially frustrating and time consuming. 59 

At the end of the project, it was obvious that over half the titles in the collection had never 
been previously cataloged by the Library of Congress, and were welcome entries into the Union 
Catalog. Many of the items which had been cataloged before were only sketchily done, and either 
had to be re-entered, or totally new entries made. About 800 titles had to done completely "from 
the ground up." 

Today, the Kunz Collection catalog is still a couple of file drawers in the USGS Library's 
wooden card catalog. Many of them still have their tissue paper "Temporary card slips" dating 
from 1936. There has not been sufficient staff tore-catalog these items according to AACR ll and 
place them in the OCLC, although the original cataloging can still be found in the National Union 
Catalog of Pre-1956 Imprints: A Cumulative Author Lists Representing Library of Congress 
Printed Cards and Titles Reported by Other American Libraries. Compiled and Edited with the 
Cooperation of the Library of Congress and the National Union Catalog Subcommittee of the 
Resources Committee of the Resources and Technical Services Division, American Library 
Association. 

The work of the USGS Library Project was highly praised by the Library of Congress. Mr. 
Hastings of the Library of Congress Printed Card Division said the USGS Library had added 
substantially to the output of his division. The weekly output of the USGS Library staff was 
claimed to equal that of the Catalog Division of the LC60

. 

At this time, the work of the catalogers was much different from today. Miss Julia McCord, 
the Librarian of the USGS, describes the library and their processes with other Department of 
Interior libraries and the Library of Congress in two articles from 1928. 

''That indispensable function, the cataloging, is also accomplished 
cooperatively. Following an adopted form, the special libraries prepare 
typewritten title entries of their accession and submit them to the Library 
of Congress, where they are printed in standard catalog cards. From the 
central card printing plant of the Library of Congress the final printed 
catalog cards are supplied to the cooperating libraries and also are obtainable 
at a small cost to any library in the world or by any individual for his 
personal library catalog. This cooperation greatly economizes library 
maintenance expenses and also makes possible standardized library catalogs -
an important item from the viewpoints of the user from the outside, who is 
required to learn only one system."61 

The Kunz Collection is used today by many different people investigating different research 
projects. One of the more interesting accounts is the piecing together of the early history of the 
famous Hope Diamond. 

136 

" ... George Frederick Kunz, a distinguished American gemologist, told of 
finding two detailed sketches of the Hope diamond made by a Soho lapidary 
in 1812. As he explained in the Saturday Evening Post of January, 12, 1928, 
Kunz discovered the sketches in an old book on the jeweler's art by Pouget 
that he found one day while browsing in Quartich's bookshop in London. 
Kunz, who died in 1932, left his professional library to the United States 
Geological Survey. That collection contains two copies of the Pouget book, 
one of which has been re-bound. Apparently Kunz himself had the second 
book re-bound and included the sketches referred to above. In this way, the 
original drawings and notations have been preserved. The first drawing 
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"Original tracing of the brilliant" 
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John Fran~illon letter, 19th September 1872. 
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consists of a pencil outline of the diamond with the notation "the original 
tracing of the brilliant" plus the original notes . The second shows the top 
and side views of the diamond in detail with the caption "weight 177 grains" 
and a formal statement ... "62 

Two other researchers from the Department of Mineralogy at the Smithsonian Institution 
used the resources in the Kunz Collection to solve (perhaps) a diamond mystery. The famous 
"Hope Diamond" was sans provenance, or without history, when it was sold to Henry Philip 
Hope and mentioned in his catalogue in 1839. Several of the works in the Kunz Collection had 
clues, including a few sales brochures, diagrams and descriptions of a large blue diamond in 
London before this time. These bits of paper point to the trail which comes indirectly from the 
French royal court and Louis XVI, then to England shortly after the French Revolution, and adds 
some more romance and mystery to an already remarkably romantic diamond story. 

Bound up along with a rare copy of M. Jean Henri Prosper Pouget' s 1762 book, "Traite des 
Pierres Precieuses et de les Employer en Parure" is an unique memorandum from John Franyillon 
dated September 19, 1812, which has an illustration of a blue diamond weighing 45 .5 carats. It 
also has bound with it some additional miscellaneous materials, such as sales brochures and 
accounts of other diamonds. 

"Still, even dead the Pigott interested me - and the lost years of the Hope 
[diamond] . I traced the names of the two pawnbrokers who at one time 
owned these diamonds. I knew also the name of a noted lapidary of that day 
who would almost certainly have attended the sale at Christie's. So I browsed 
and poked among old books and jeweler's records until one day at Quaritch's 
famous old bookshop I ran across the one thing of all others I would have 
wished to find- a rare old copy ofPouget's Treatise on the Jeweller's Art 
with certain additional memoranda by John Franyillon, lapidary, 20 Norfolk 
Street, London. And there, inserted among the printed pages of this book, 
as though it were the one volume he possessed, was this meticulous man's 
sales sheet containing two steel engravings of the Pigott diamond- the only 
sketch of it in existence- with a full description, all the details of the sale at 
Christie's, and a record of its exact weight- a much disputed point. A little 
further along- fancy my delight!- was another insertion containing two 
detailed sketches ofthe Hope diamond made in 1812, and the only record we 
have of its lost years. Nowhere else does there exist such a record ofthese 
two stones, which rank among the most celebrated in history. I have the 
treatise before me now. 
"Here is Christie's four page bill of sale of the Pigott at the Coffee House 
and here is the quiet notation made by the Soho lapidary concerning the Hope: 
"I drew this round with my pencil," showing that he held the precious stone 
on the paper and traced around it. 63 

" ... The Franyillon Hope Diamond papers also came to light in a happy 
coincidence. In 1928, the celebrated New York gemologist, George Frederick 
Kunz, described his earlier search in London for records of another famous 
diamond, the Pigot. Toward that end, Kunz purchased a copy ofPouget's 
famous 1762 "Treatise on Precious Stones." Laid loosely into the book were 
the records of the 1802 auction of the Pigot at Christie 's- as well as the 
memorandum describing the 45 .5 carat blue diamond in London in 1802 [sic]. 
Kunz bequeathed his library to the US Geological Survey Library, where the blue 
diamond papers were later found." Also included in the Pouget volume was a 
prospectus for sale of a large blue diamond by Daniel Eliason, a London 
diamond merchant, who actually owned the fabulous diamond Fran9illon described.64 
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Finally, John Mawe' s 1813 publication, "A Treatise on Diamonds and Precious Stones," is 
mentioned in the search for the Blue Diamond, and this treatise is also in the Kunz Collection 
(K481 M44t), as is a 1950 reprint. 

One researcher studying the early writings on asbestos came to the Kunz Collection looking 
for a unique copy of a book on asbestos by Franz E. Brueckmann (1697-1753), from the early 
18th century. This paper has been described as " ... in 1727, Franz E. Brockmann, a German 
mineralogist, wrote the first full volume [48 pages] on the topic [asbestos] . . . ',6

5 We had the 
item in our Kunz Collection: "F. E. Brvckmanni. Historia natvralis cvriossa lapadis Y9 _ape<>~, 
civsqve praeparatorvm, chartae nempe, lini, lintei et ellychniorvm incombvstibivm. Brvnsvigae, 
1727." He was even more surprised to find right next to it, another thesis by Briickmann on the 
same topic that had never been described before in the scientific literature. 

Another researcher used the Kunz Collection, searching for information on diamonds found 
in Canada during the late 18th and 19th centuries . The researcher was able to locate quite unique 
information on the topic which helped start a modern diamond mining effort north of the border. 
One ofthe unique pieces he found was a description of a yellow diamond found in Canada, with a 
true to size diagram of the stone which had been found by an Indian trapper and later given to a 
missionary priest. Although the original stone has disappeared over the years, the researcher was 
able to verify conflicting claims for its carat weight by comparing the claimed sizes to the 
diagram. They matched. 

As a result this Canadian researcher was able to form a consortium and borrow sufficient 
capital to begin what is now a successful diamond mining operation. "The information I found in 
the Kunz Collection concerning the "Big Diamond" enabled me to interest a company from 
Vancouver which has picked up an option on my property and committed to spend $500,000.00 
this summer on bulk sampling. The analytical work they performed gives all the indications that 
the kimberlite will be diamond bearing ... ,,66 He later stated to me that " . . . work in the library 
resulted in success in the field." 

John Sinkankas credits the Kunz Collection and the USGS Library in his massive, two 
volume work, Gemology: An Annotated Bibliography. In his foreword he explains that he had 
unlimited access to the Kunz collection for two weeks, which helped greatly in the preparation of 
his manuscript. 

" ... The U. S. Geological Survey Library contains the famous collection of 
gemological books formed by Dr. G. F. Kunz and given to the survey by his 
daughter many years ago while the library was still housed in the US 
Department of the Interior in Washington, DC. It was here that I first made 
its acquaintance and later, as this bibliography reached its closing stages, 
to visit for three weeks running the Kunz Collection in its own rare book 
room in the new headquarters of the Survey in Reston, Virginia. I owe Mr. 
George Goodwin, past Librarian, my thanks for providing a study desk and 
unlimited access to the collection as well as to volumes in the main collection ... 
My only regrets during the Washington visits were in examining so many 
volumes in the Kunz Collection and the Library of Congress that were 
manufactured from perishable materials and which are now rapidly 
disintegrating. Apparently budgetary restraints prohibit more than necessary 
repairs and rebindings of important books in disciplines other than gemology ... 
In an extended examination of his [Dr. Kunz] library, we ... discovered masses 
of research materials & notes on diamond, clearly being gathered for a new 
work on this gemstone, but never carried beyond this point. .. 67 

Mr. Sinkankas rightly mentions the deterioration of the collection through acid 
decomposition of the paper and other forms of aging. Dr. Kunz recognized this danger as one of a 
number of attacks on the written record. "The effect of this [reduction of paper supplies] on book 
production is frequently to cheapen the quality of materials used, a practice which, with respect to 
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really useful books, tends to lessen their permanence. The copies of newspaper printed today on 
cheap wood-pulp paper are certainly doomed to early disappearance, as compared to the files of 
newspapers printed on rag paper, and unless current history is written and preserved on more 
permanent than in the current newspapers, the historian of a century hence will be seriously 
hampered in understanding the history of to-day. "68 

Another example ofthe visual wealth ofthe Kunz Collection was the use of it for a series of 
displays in several museums and TV documentaries. 

A researcher and photographer from the American Museum of Natural History flew from 
New Y ark to our library in Reston, Virginia, to take photos of illustrations in some of our older 
works in the Kunz Collection. They were to be used to illustrate a permanent mineralogical 
display in New York, the bulk of the display which was originally assembled by Dr. Kunz. The 
illustrations were taken from Conrad Gesner's "Rerum Fossi" (1565) and his "The Greek Book of 
the Holy Father Epiphanius . . . to Diodorus, Bishop of Tyre, on the Twelve Gems Which Were 
on the Robe of Aaron, with a Translation from the Latin of the Country by lola Hierataninus, with 
a Collorory by Conrad Gesner; Gimma's "Gemme, Pietre" (1730), Robert Hindmarsh's "Precious 
Stones Mentioned in Sacred Scriptures" ( 1851). 

The photographs used to illustrate the display gave a depth and wealth to the display that 
truly enhanced their presentation.69 

Dr. Kunz kept a number of different indices to diamond citations in classic literature and 
about the world diamond market. Mr. Reid correlated these citations and put these items together 
as part of his project between June 19, 1936 and September 23 , 1936.70 These range from 
handwritten cards, to printed book cards from the Library of Congress, to many typewritten cards 
of a variety of information styles. Many of these indices have been reviewed by Dr. W. Edwin 
Sharp of the University of South Carolina's Department of Geology, in preparation of a project 
on alluvial diamond diggings in South Africa.71 The Walter E. Reid Files have also been used 
more recently by a graduate student from Texas. He was writing his doctoral dissertation on the 
"Crater of Diamonds: A History of the Pike County [Arkansas] Diamond Field, 1906-1972." 
Interestingly enough, the "Read File" was mentioned in a 1946 legal case, "U.S. vs. DeBeers 
Consolidated Mines." Mr. John Henderson wrote that he found out about the Walter E. Reid Files 
in our Kunz Collection from a Freedom of Information request concerning this court case.72 

Regretfully, there has been an erosion of the Kunz Collection over the years. Many of the 
bibliographic clippings were pasted on to highly acidic papers, and over time, the library paste, 
paper and oxidation has made many of the clippings unreadable. 

The future of the Kunz Collection will be determined by the support of the USGS for the 
Library. We are obligated by law and ethics to retain and maintain the collection. However, many 
of the books are now in poor condition, and active conservation and preservation efforts are 
needed to protect the collection. Dry conditions in the library have protected the collection so far, 
but the ravages of leather "red rot" and the "slow fires" of acid decomposition are hurting the 
book bindings and papers. 

As important as the need to conserve the collection is, there is also the need to place the 
collection on-line, and allow other libraries to know what we have in the collection. The 
inventory ofthe Kunz Collection was placed in the National Union Catalog ofPre-1956 Imprints. 
However, the Kunz holdings are not available on our own computerized library catalog, the 
OCLC, or any other computerized library holdings systems. 

The Kunz Collection, held in the Reston, Virginia, Headquarters Library of the USGS, is 
available to researchers by appointment only. However, the research materials in the Kunz 
Collection of the USGS Library are well worth a visit. 
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The Brinkerhoff Earth Resources Information Center: 
A New Facility for the New Millennium 

Sally J. Scott 
Brinkerhoff Earth Resources Information Center 

University of Wyoming 
P.O. Box 3006 

Laramie, WY 82071 

Abstract --The original Geology Library at the University of Wyoming, located in the S. H. 
Knight Geology Building, opened in 1956. Overcrowding and technological changes in the 
delivery of information necessitated a renovation of the library space. The collections and 
services were moved to other campus library locations in May 1998 to facilitate the renovation of 
the library during the 1998 -1999 academic year. Everything was returned during the summer of 
1999 in preparation for the anticipated reopening of the library at the beginning of fall semester. 

The library was renamed the Brinkerhoff Earth Resources Information Center in recognition 
of the support of the Zachary Brinkerhoff Jr. family, the principle donors for the library 
reconstruction. It has been expanded from the original 4150 square feet to 8040 square feet, 
allowing consolidation of the previously dispersed library map collections. Compact shelving 
was installed to accommodate the monograph and journal collections and to provide growth 
space. In addition to access to all the databases networked throughout the UW Library system, 
the library also includes a GIS workstation and access to geology-specific CD-ROM databases. 

This updated and expanded library facility represents a bridge from the traditional library to 
the information resource center of the future. 

History of the Library 
The University of Wyoming opened in 

1887 with one building, the Hall of 
Languages, later renamed Old Main, which 
included the first UW Library. The program 
in geology was begun in 1893 when Wilber 
C. Knight was appointed Professor of 
Geology and Mining Engineering. In 1902 
the department moved into the Hall of 
Science, the third building built on the 
campus. The library materials remained in 
Old Main until they were moved to the 
newly constructed Aven Nelson Building in 
1923 . Construction began on an extension 
to the Hall of Science in 1953 . At about the 
same time, plans were initiated to build a 
new campus library, which would 
subsequently be named the William 
Robertson Coe Library. The geology 
faculty successfully argued that the 
department should have a branch library for 
geology materials located in the new 
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geology building, which was dedicated in 
1958. 

The new building was renamed the S. 
H. Knight Geology Building. Samuel 
Howell Knight was the son of Wilber C. 
Knight and the third head of the department. 
His career at UW spanned 50 years. (On 
October 30, 1999, S. H. Knight was named 
Wyoming's Citizen of the Century.) Knight 
had a private library, which had been 
available in a department reading room. 
This collection and the Wyoming 
Geological Survey's library were combined 
with the UW geology collection in the new 
Geology Library. 

Initially the Geology Library was 
limited to space on the first floor but was 
later expanded to include an area in the 
basement for maps and book stacks. The 
map collection was divided, with the 
geology and some topographic maps housed 
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in the Geology Library and everything else 
kept in Coe Library. 

Renovation of the Library 
Overcrowding and technological 

changes in the delivery of information 
necessitated a major renovation of the 
Geology Library in the 1990s. Discussions 
for the renovation initially began in 1992 as 
part of the planning for the Earth Sciences 
Building, an addition to the Knight building 
which would expand the departmental space 
and free up space in the Knight building for 
library expansion. The fundraising 
campaign for the library project was 
conducted from 1995 to 1997 by Jim 
Steidtmann, Head of the Dept. of Geology 
and Geophysics. The architectural plans 
were completed in 1997 by the Gorder 
South Group from Casper, Wyoming. 

The Geology Library was closed in 
May 1998. All the library materials were 
moved to Coe Library and Science Library 
for the duration of the project. Construction 
was implemented from July 1998 to July 
1999 by the Spiegelberg Lumber & Building 
Co. of Laramie Wyoming. As with any 
renovation of an interior of an old building, 
there were a number of surprises, which 
necessitated some revisions of the original 
architectural plans. For example, an 
unexpected steam pipe, which couldn't be 
relocated, was exposed during the 
demolition phase. As a result, the 
pos1t10ning of the staircase had to be 
changed and the space below redesigned. 
Pipes and wiring, which also could not be 
removed, were found in the interiors of 
support pillars . The pillars were then 
required to be larger than originally planned. 

Construction was essentially completed 
by July 1999. Most of the library 
collections were moved back into the 
renovated facility between July and 
September. The reference collection and 
current periodicals were not returned from 
the Science Library until the shelving for 
them was installed in late September. The 
library reopened on August 26, 1999, in 
time for fall semester. It was renamed the 
Brinkerhoff Earth Resources Information 
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Center in honor of the principal donors, 
Zachary Brinkerhoff, Jr. and Thomas and 
Rita Brinkerhoff. It was formally dedicated 
on November 12, 1999. 

Results of the Renovation 
Available library space was expanded 

from 4150 square feet to 8040 square feet, 
which is expected to provide up to ten years 
of growth. The main level (first floor) 
contains an expanded reference area for 
reference materials and atlases and a 
reference service desk. There is a custom
built circulation desk (figure 1.) 
Workstation access to the networked 
databases and public catalog as well as CD
ROMS are located there (figure 2). 
Attractive quiet study spaces are available 
for patrons. The new books and periodicals 
reading area is especially inviting (figure 3). 
The microform collections and infrared 
photos with access to a light table are on this 
floor. Two new features enhance the 
service provided by the library: a large
format copier, which enables the staff to 
copy maps up to 36 in. wide in black and 
white for patrons or internal use; and, a 
workstation which provides access to 
limited GIS applications, which are made 
available through a UW site license. Office 
space is provided for library staff. 

The basement level contains all of the 
book and periodical collections on compact 
shelving, which greatly maximizes use of 
the available space. There is a separate area 
for the current periodicals. With the 
exception of the historical maps, all of the 
library map collections and aerial 
photographs were consolidated in the 
Barlow and Haun Map Room. This room 
also includes the collection of Wyoming 
aerial photographs. Funding for the map 
room was provided by Jim Barlow, John 
Haun, and Barlow and Haun, Inc. Barlow 
and Haun were the first geology Ph.D. 
recipients at the University of Wyoming. 
The basement level also provides 
comfortable, quiet study areas. 
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Figure 1. Circulation desk. 
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Figure 2. First floor of the library with reference area in the back and computer 
workstations. 
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Figure 3. New books and periodicals reading area. 
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Storing Digital Map Files for Map Production and Archives: 
Pitfalls and Learned Lessons 

Janice H. Sorensen 
Kansas Geological Survey 

1930 Constant Avenue 
University of Kansas 

Lawrence, KS, 66047-3726 
e-mail: sorensen@kgs.ukans.edu 

Abstract -- Production of maps during the last 20 years has undergone an evolution. The 
introduction of mapping software and advances in plotter capabilities has revolutionized the way 
maps are produced and distributed. This advancement in technology has created new and 
complex issues for information managers, including the storing and archiving of digital data, and 
conversion of data to new systems. At the onset of computerized mapping at the Kansas 
Geological Survey in the 1980's, the management of map data files was the responsibility ofthe 
Automated Cartography Section (AutoCarto). Maps generated by AutoCarto were stored on 
magnetic tapes with a duplicate tape stored off site. 

The installation of a commercial mapping software package on the Survey's mainframe in 
1992 allowed for mapping projects to be conducted outside of AutoCarto. The management of 
these data files has not always been channeled through AutoCarto, creating concerns about the 
continued accessibility of the maps and archival copies . The discontinued use of the Survey's 
mainframe computer and original plotter (Calcomp) in 1998 resulted in some map files not being 
converted to the new system and brought to light the need for a more secure system of data 
collection and management. The management decision for dealing with the unconverted files 
was to burn them onto CD-ROMs where they can be stored and viewed. Also large quantities of 
paper copies where plotted before the Calcomp plotter was shut down; however, hard copy maps 
can no longer be reproduced. 

With this lesson learned, a new system now in place offers more secure storage. All map 
files are burned onto CD-ROMs, filed in the Survey's library and archives, and monitored for any 
necessary conversions. The responsibility for not only the storage and archiving of 
published/unpublished maps produced at the Survey, but the collection of the data files, is now 
handled through the library and archives . 

Computer Mapping at the KGS 
Automated cartographic methods were 

developed and have been used at the Kansas 
Geological Survey since the 1960's. As 
examples, contouring and mapping 
programs were published in the Survey's 
Special Distribution Series 3, "BALGOL 
program for trend-surface mapping using 
and ffiM 7090 computer," by J.W. 
Harbaugh, 1963; and Computer 
Contribution Series 3, "FORTRAN IV and 
MAP program for computation and plotting 
of trend surfaces for degrees 1 through 6," 
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by M. O'Leary, RH. Lippert, and O.T. 
Spitz, 1966. 

Early in the 1970's, contouring 
software, SURF ACE ll (rev. SURF ACE 
Ill), was being developed in-house; and a 
massive project to digitize USGS 7 1/2' 
topographic maps that cover the State of 
Kansas (approximately 1,500 maps) was 
underway. For the digitizing program, 
features included township and range lines, 
section corners, primary streams, state and 
county boundaries, highways, and railroads. 
During the later part of 1980's, another 
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program developed in-house, GIMMAP, 
allowed multiple data sets to plotted on an 
electrostactic plotter. By 1988, computer 
generated maps were available from the 
Survey in published and unpublished (open
file) form, and the decision to no longer 
print large format maps in the traditional 
manner was adopted at the Kansas 
Geological Survey. 

In the April1990 issue ofGeotimes, an 
article titled "On-demand map publication, " 
by Rex Buchanan and Don Steeples, 
outlined the Survey's new map production 
policy. Maps were generated using a 
mainframe computer (Data General 
MV2000), mapping software development 
in-house (GIMMAP), and a state-of-the-art 
electrostactic Calcomp plotter. Large format 
maps such as Kansas Oil and Gas Fields 
Map, Geologic Map of Kansas; and 
Geologic Map of Ellis County were 
available only from computer-generated plot 
files, replacing the more traditional printing 
processes. Although a more costly printing 
process at the time, the new technology had 
the advantage of on-the-spot revisions to 
maps. It could create different scale choices 
for the same map, and additional map 
projects from the same data sets, such as the 
1:250,000 scale oil and gas fields 
quadrangles in addition to the state-wide 
map. Maps could now be produced based 
on changes to the information, not solely 
because the printed stock had been depleted. 

Management of Digital Map Files 
The decision to publish maps from 

computer generated data files impacted 
former practices of production and archival 
storage. Questions such as "What form, 
digital or paper, should be archived?" and 
"Where does the digital archive copy 
reside?" were in need of answering. Since 
the majority of the mapping projects 
produced by the Survey's Automated 
Cartography Division (AutoCarto), the 
responsibility for archival storage of digital 
maps files was handled by AutoCarto. 
Paper copies would also be on file for 
archival preservation, but for production 
needs, the digital files were stored on 
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magnetic tapes with a duplicate tape stored 
off site. However, not all capture and 
archival storage issues were as easily 
managed. 

Falling beyond the boundaries of 
AutoCarto, specialized programs such as an 
exhaustive study of a mature oil field in 
south central Kansas produced a large 
quantity of maps by the Survey's Petroleum 
Research Section. Digital map files from 
this project did not make their way into 
AutoCarto's files, and the digital versions of 
these maps have been lost. Even the printed 
copies of these maps are in limited supply. 
Unfortunately, during these first few years 
of computerized map production several 
other map products shared a similar fate . 

In 1992, capturing and archiving digital 
files became a yet more complicated issue 
when a commercial mapping software 
package (Arclnfo/ArcView) was installed 
onto the Survey's mainframe. This soft
ware allowed for less complicated programs 
that could generate maps. With building
wide accessibility to this software, 
significant quantities of maps began to be 
produced by most of the Survey's research 
sections. Not all of these maps were 
intended as map products to be sold, but a 
goodly number were added to the Survey's 
Open-file Series . Although the capture and 
storage system was in place, the 
management was difficult, as data files were 
not always forwarded to AutoCarto for 
storage as recommended. Consequently 
more digital files were lost. 

The decision in 1998 to discontinue use 
of the Survey's mainframe computer and 
electrostatic plotter (Calcomp) resulted in 
further complications. Those digital map 
files stored with AutoCarto were converted 
to the new system format, allowing these 
maps to be plotted on the Hewlett Packard 
(HP) plotters that replaced the Calcomp. 
However, once the mainframe was 
unplugged, the digital files not converted to 
the new system were not compatible with 
the HP plotters. The management decision 
for dealing with the unconverted files was to 
bum them onto CO-ROMs for storage 
purposes and where they could be viewed. 
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Also large quantities of paper copies were 
printed from off the Calcomp plotter before 
it was shut down. Once disconnected, hard 
copy maps could no longer be reproduced. 
These maps for the most part are open-filed 
plates, and have in some cases been updated 
and superceded by more current 
information. 

Present Digital Maps Storage System 
Advances in digital storage capabilities 

have resulted in a more secure system of 
digital data capture and management. 
Digital map files are closely monitored by 
the Survey's library. Researchers producing 
their own maps are requested to forward 
postscript and plot file location to the 
manager of AutoCarto. Instead of magnetic 
tapes, CD-ROMs are burned, and the 
production and archival digital files are kept 
in the Survey's library and archives. The 
postscript file allows for the conversion to 
new computer systems, and the plot file is 
used for production and original archive 
copy of the map produced. Two sets of 
CD-ROMs make up the digital archives 
collection. One set contains maps produced 
for open-file, and the other set includes 
published county geologic maps. As 
operating and plotting systems change, 
digital map files will be converted and new 
CD-ROMs will be burned. 
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Conclusion 
Regardless of the pitfalls, and the hard 

lessons that had to be learned, the challenge 
presented in the management of digital map 
data files has its rewards . Good decisions 
were made and for the most part, the Survey 
has stored and archived a considerable 
number of computer-generated maps. The 
importance of involving an "information 
caretaker", in this case the Survey's librarian 
and archivist, in the decision-making 
process proved itself to be helpful. 
Organizations involved with computer 
mapping, or interested in beginning a 
computerized mapping program, should in 
advance recognize the importance of a 
production and archival storage system. 
Because of the quickly changing technology 
of both hardware and software that support 
computer mapping, guidelines and policies 
adopted will probably need to be reviewed 
at regular intervals. 
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Exploring the Use ofFMI Logs as Proxies for Slabbed Core Descriptions: 
Advantages and Disadvantages 

Diane M. Bums 
Department of Geology and Geophysics 

University of Wyoming 
Laramie WY 82071 
bumsdm@uwyo.edu 

Ole J. Martinsen 
Norsk Hydro ASA 

Sandsliveien 90 
N-5020 Bergen, Norway 

Abstract -- The backbone of most detailed geological analyses of potential petroleum reservoirs is 
description of slabbed core, from which the geologist can obtain a wealth of information about 
the depositional environments which created the strata. Although this approach is the most 
effective for data acquisition, the process is becoming increasingly expensive in terms of time, 
money and storage space. Formation Micro Imager (FMI) logs have been proffered as a tool to 
be used in place of slabbed core description, the benefits being lower cost and negligible storage 
requirements. 

A direct comparison of slabbed core with the FMI logs on a small scale in a variety of 
depositional environments revealed strengths and weaknesses in both methods regarding the total 
volume of data that is available. In general, there were categories in which each of the two 
methods were seen to be clearly superior. The detailed observation of the core yielded specific 
mineral identification, paleontological information, environmental indicators and 
sedimentological data that was irretrievable with the FMI logs. Conversely, the FMI logs were 
able to detect a multiplicity of fractures that were not visible within the core and were invaluable 
in determining orientations of bedding surfaces and faults/ fractures . 
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The USGS Denver Paleontological Collection: 
A Growing Resource for Paleontological Research 

Charles D. Blome, Kevin C. McKinney, and Elisabeth M. Brouwers 
U.S. Geological Survey 

MS 913, Box 25046, Federal Center 
Denver, CO 80225 

Michael E. Taylor 
Santa Fe Trail Museum, P. 0 . Box 8, Springer, NM 87747 

Bruce R. Wardlaw 
U.S. Geological Survey 

MS 926A, National Center 
Reston, VA20192 

Abstract -- The USGS began paleontological investigations in the 1870's during the Hayden 
Surveys. All USGS paleontological collections initially resided in Washington D.C., and were an 
integral part of the U.S. National Museum of Natural History (USNM) collections. In 1952, the 
USGS expanded its offices westward which included the establishment of the Denver office of 
the Branch of Paleontology & Stratigraphy. The Denver Paleontological Collection (DPC) has 
continually grown as a result of ongoing paleontological research, collections transferred from the 
USNM, and the accession of private collections (Conlin, Merewether, Gill), and ammonite 
collections (Mueller and Silberling) from Stanford University. In the late 1970's and 1980's, 
nearly 25,000 Paleozoic fossils were transferred from the USNM to Denver, and the Ross 
Ordovician trilobite collections from the Colorado School of Mines are currently being added to 
the DPC. 

The USGS Denver Paleontological Collection was consolidated (with the exception of 
working collections) in a secure facility on the Denver Federal Center in 1995 and it presently 
contains more than 1200 storage cases that include a large number of Paleozoic, Mesozoic, and 
Cenozoic vertebrate and invertebrate (megafossil and microfossils) fossil groups. Although much 
of the collection is catalogued, very few records are in digital form. The USGS National 
Cooperative Geologic Mapping (NCGM) Program plans (FY 2000) to begin digitizing selected 
DPC records (using USNM standards) for integration into the National Geologic Map Database. 
These electronic catalogues will represent an important part of the National Paleontological 
Database (P ALEODA T A) that will be publicly accessible through the USGS Paleontological 
Web Page. Through these efforts, the DPC will provide electronically-searchable data that can 
help meet future paleontological and outreach needs of the USGS and the national I international 
scientific community. 

http://geology.er.usgs.gov/paleo 
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Weaving History into the Web: 
Geologic Maps, Words, and Images 

Jorgina A. Ross, David R. Collins, and Kurt K. Look 
Kansas Geological Survey 

University of Kansas 
1930 Constant Avenue 
. Lawrence KS 6604 7 
aspaizu@kgs.ukans.edu 

Abstract -- Digital technology and database development have advanced to the point where the 
presentation of modem interpretations of regional geology can be easily integrated with historical 
perspectives on their evolution. Internet map-servers and geographic information system (GIS) 
technology integrate digital geologic map databases, a relational database of stratigraphic 
nomenclature (the Kansas Geologic Names Database), digital photographs of outcrops, type 
sections, or type localities, and scanned images of documents from the history of geologic 
investigation in a region. Together, they bring the reality of local geology straight to the Web. 
The capabilities offered by the available technology permit a highly flexible presentation of 
information not available to traditional publication techniques. This presentation will focus on 
Montgomery County, in southeast Kansas. 

The geology of Montgomery county provides insight to the deposition environments and 
tectonic activity found in the mid-continent area during the transition from Middle to Upper 
Pennsylvanian time. The county is situated over the Chautauqua Arch, separating the Cherokee 
Basin to the north from a ramp dipping southward into the Arkoma Basin. The geology of 
Montgomery County has played an important role in the economic development of southeast 
Kansas with extensive exploitation of petroleum resources . The latest geologic map of 
Montgomery County may be accessed through the Kansas Geological Survey's Web site. Using 
the functionality of the Internet map server and GIS, the user may query any geologic feature 
presented on the map. The stratigraphic column provides a direct link to the Kansas Geologic 
Names Database, where the history of the nomenclature associated with each rock unit may be 
reviewed. Appropriate selection of options will give the user access to historic and present day 
images of rock units, with particular emphasis on definitive type sections. Other information, 
such as measured sections and subsurface well logs can be viewed in a similar manner. The 
result makes past geologic investigations more readily available, in context, for review and 
reconsideration. 

http://www.kgs.ukans.edu/General/Geology/index.html 
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Collection Development Issues Forum 
October 25, 1999 

Michael M. N oga, Presiding 

The forum followed the standard format: 1) presentation of serial price data for the next 
year and monograph price trends, and 2) discussion of some collection development issues. 

Serial Price Data 
Recent price data for one hundred journals were presented at the meeting, and an updated list 

was published in the December 1999 Geoscience Information Society Newsletter. Some trends 
that were noticed over the last year were: 1) a promise by some publishers to keep their price 
increases in the 8-10% range; 2) some societies are trying to make up for several years of steady 
prices by instituting one large price increase; and 3) some journals are being discontinued, 
presumably because of a lack of subscriptions. 

Monograph Price Data 
Steve Hiller's price data were distributed. Overall, there was a drop in monograph prices . 

European and US monograph prices also decreased. Geoscience book output decreased, 
especially book production from Europe, which dropped by 20%. 

Future of the Electronic Journal 
Some librarians have noticed that the electronic version of a journal may miss parts of the 

paper edition, e.g. announcements and ads . This seems particularly true of the electronic versions 
that are provided by aggregators. Librarians from three institutions noted that faculty distrusted 
the archive function of electronic journals and that they wanted to keep paper subscriptions. 

Arrangements to ensure access to the literature that is not collected directly by the library 
or covered in e-journal packages. 

Users know that the technology to get information quickly exists. Libraries experience some 
user frustration when they explain that the sending library in an ILL transaction may not use 
fax machines. Others are disappointed by the quality of graphics in faxes . However, consortia 
usually work well in retrieving literature from outside the library. 

Alternatives to the normal ILL channels are networking agreements between geoscience 
libraries in academia and government, and document suppliers. Some problems are copyright 
restrictions, lack <;>f color copying or scanning, and limitations in the sources for the document 
suppliers. GeoRef is now using Stanford and Univ. of Texas at Austin, for backup suppliers for 
some publications from Europe and Mexico, respectively. 

Value of publisher package deals for print and/or electronic material (e.g. ScienceDirect, 
Academic Ideal, Wiley Enhanced , and ACS) 

One university found that the time to license packages delayed the licensing for individual 
electronic journals. Only FTE of the user groups that would actually use the journal packages are 
counted in its licenses. There was some discussion on linking e-journals . One library linked 
survey e-publications in its catalog, but found too much instability in some of the URLs. It 
decided to link to state survey main home pages and let the users find the specific publications. 
Other libraries just rely on separate lists of electronic journals outside of the catalog. 

The forum ended with a discussion of electronic newsletters. Some thought that there might 
only be one valuable article in an issue. Others noted that awardees talks and a lot of personal 
ephemera are published in geoscience news publications, and it should be archived. 
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Digital Database Forum 
October 27, 1999 

Adonna Fleming, Presiding 

Issues Concerning Electronic Journals and Books: Viewpoints from the Researcher, 
Publisher and Librarian 

Introduction 
The Geoscience Information Society's 

Digital Database Forum provides a venue 
for geologists and information specialists to 
discuss issues concerning electronic 
resources and view the latest in electronic 
data. The 1999 Forum was a panel 
discussion of issues concerning electronic 
journals. In addition, Elsevier and Blackwell 
publishers demonstrated their on-line, full 
text journal databases, and netLibrary 
demonstrated their electronic, full text 
books. 

The panelists included: Dr. Bernard 
Aleva, Publishing Director of the Earth and 
Biological Sciences Division of Elsevier 
Science; Joy Moore, Journals Manager at 
Blackwell Science Publishers, Brad Norris, 
Director of Library Programs for netLibrary 
electronic books, Dr. Brian Penn, Pan 
American Center for Earth & Environmental 
Studies (PACES), University of Texas, El 
Paso; and Jim O'Donnell, Geology and 
Science Librarian, California Institute of 
Technology. 

The following contains excerpts from 
the panel discussion as well as a short 
summary of the databases demonstrated. 

"Do existing copyright laws and guidelines 
apply effectively to electronic information, 
or are changes needed? From an 
information producer 's point of view? From 
a consumer 's point of view? 

Joy Moore, Blackwell Science-
Changes are needed. A paradox has 

occurred with the onset of the Internet. The 
Web was designed as a tool for free 
exchange of information. As publishers, we 
want to work within that environment while 
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at the same time we need to protect 
copyright for our authors and continue to be 
a viable operating business. It is much easier 
to get information from one point to another 
in an electronic environment, so fair use has 
become an issue. Also, we understand that 
the cost of interlibrary loan is very costly for 
libraries . We are hoping that a system 
where the user purchases each article 
individually alleviates the situation. 

Jim O'Donnell, Earth Science Library, 
Cal Tech-

I think that for electronic journals, 
copyright is virtually irrelevant. We are 
bound by licensing agreements that are 
drawing up the rules we need to follow. I 
don't think that is necessarily bad, but in 
fact, for electronic journals, the topical 
copyright is superseded by the licensing 
agreement we have to sign. With the 
Internet, libraries are licensing data and 
access; this lessens the pressure on the 
copyright law. 

Dr. Bernard Aleva, Elsevier-
From the owner' s point of view, the 

transfer of copyright to the publisher is still 
a very important issue. The Intellectual 
Property Treaty of 1996 and 1998 states that 
all copyright rules that apply to written 
information apply exactly the same to 
electronic information. The reason that 
publishers support copyright laws is to 
protect the users as well as the authors. 
Users want to know that a published article 
has been submitted by the author and has 
been edited, peer reviewed, and verified by 
the publisher. Commercially, the electronic 
distributors have taken enormous financial 
risks to distribute journal articles 
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electronically, and the licensing agreements 
protect their rights to recoup their expenses 
and make profits. 

Dr. Brian Penn, PACES, University of 
Texas, El Paso-

We are witnessing a true paradigm 
shift. We are going from something tangible 
such as paper, to something that moves 
along in terms of electrons. Economics will 
drive the new paradigm. How do you make 
electronic publishing economically feasible? 
That is the bottom line and that will drive 
the copyright issue. 

Brad Norris, netLibrary-
Right now the Internet is causing a lot 

of challenges in copyright law, but most of 
that will be settled in case-by-case instances. 
At its very core, the copyright law is sound. 
What will change are the economic laws 
driven by the new technology. Again, being 
able to transfer rights and being able to bind 
together and protect the authors rights as 
well as the publishers and libraries will be 
worked out with creative business laws. 
There won't be a big shock to the core of the 
copyright laws. 

"How do consortiums make their decisions? 
Does each member have equal say? Or does 
size and collection drive the process? What 
are the advantages for small libraries with 
specialized clientele?" 

Brad Norris, netLibrary-
There are four types of consortia: 

1. The cooperative delegate - This is a 
central bodied group, which makes 
decisions collectively, with input from 
members, and in most cases the 
members influence the decision. This 
type of consortia tends to have state 
funding, with few fitting into this 
category. 

2. Cooperative facilitator - This type 
surveys their members and determines 
who wants to participate in an endeavor, 
whether it is subscriptions, or to 
collectively purchase electronic books. 
The facilitator plays a role in being an 
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intermediary to help with the purchase. 
In many cases, decisions are based on 
numbers . 

3. Agent or proxy - This type of consortia 
negotiates with a vendor, and then 
advertises the agreement with its 
members . The more members who go 
along with the agreement, the better the 
price. Member participation is after the 
decision is made. 

4. Provider - They pass on information to 
individual institutions, and have no 
authority to purchase collectively. 

"How do you see electronic publishing 
affecting your business/profession over the 
next 5 to 10 years?" 

Dr. Brian Penn, PACES, University of 
Texas, El Paso-

The fastest way to disseminate 
information is on the Web, but the science 
profession only recognizes research 
published in peer reviewed journals. The 
Web adds another dimension but doesn't 
diminish the print journal. When I publish 
my research, I add additional information 
that doesn't appear in my article to my Web 
page, such as unpublished statistics, or 
additional graphics. However, the meat and 
potatoes are in the journal article. 

Dr. Bernard Aleva, Elsevier-
Electronic publishing has a very bright 

future for all parties. ScienceDirect, 
Elsevier's on-line journal database, offers 
additional services for authors as well as 
libraries. User statistics allow libraries to 
measure how much an article or journal is 
read, and thus help in the budget process. In 
the future, scientists will be able to submit 
manuscripts electronically and track where 
they are in the production process. 

Dr. Brian Penn, PACES, University of 
Texas, El Paso-

Keeping track of which journals and 
papers are being used is the "Home Depot" 
approach to publishing; i.e. publish only 
what has a high demand. There has to be a 
niche for information that is not reviewed or 
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deemed publishable by a prestigious journal. 
The Web could provide access to this type 
of information. 

Jim O'Donnell, Earth Science Library, 
Cal Tech-

The electronic age has given us the 
opportunity not to subscribe to a whole lot 
of journals. Now publishers can make 
money by the sale of the individual article. 
Libraries subscribe to indexing services, 
which allow the patron to access full text 
articles from a variety of journals. Libraries 
are getting to the point in which they 
subscribe to journals only when they have 
good cost benefit information. For example, 
Cal Tech only subscribes to a journal when 
the subscription cost is cheaper than the cost 
of accessing the journal on an article by 
article basis. 

"What is the effect of the Internet on 
journals that are not published by for-profit 
publishers? Is it an opportunity for learned 
societies to take back some of the 
publishing? The cost of electronic 
publishing is less than print. " 

Joy Moore, Blackwell Science--
We publish on behalf of the learned 

societies. They hold their own copyright and 
handle peer review, and we handle the 
business aspects for them. The society 
journals make up a huge reason why people 
become members of a society, it could be a 
bit of a situation if of all of a sudden their 
members had access to the journals through 
different means, the government or libraries 
or whatever. Yes, learned societies are 
finding alternative ways to publish; i.e. self
publishing or on-line. We have a mutual 
concern, how can we take advantage of the 
situation but also protect the tradition? 

"Is the print journal dead? " 

Dr. Brian Penn, PACES, University of 
Texas, El Paso--

We are only looking at the leading edge 
of the curve here. We are looking at a few 
percentages of people who are on the 
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Internet, the vast majority of the world is 20 
to 40 years behind and they will still read on 
paper. Look at newspapers, when the 
majority begins to access them on the Web 
instead of buying it on the corner, then the 
paradigm will have shifted. 

Joy Moore, Blackwell Science--
1 don't think the print journal will die 

anytime soon. However, we will start to see 
that it is not going to be able to stand-alone. 
Already there are journals that are canceling 
the print-only option, because the on-line 
version enhances it, by making available 
additional artwork, data, and links to other 
resources. Soon we will think it is not fair to 
offer only the print version, but it will still 
be there. 

Dr. Bernard Aleva, Elsevier-
Most of our electronic subscriptions 

include paper. I think we ·will see this for 
quite some time because of the archiving 
ISSUe. 

Jim O'Donnell, Earth Science Library, 
Cal Tech-

Print journals will be around as long as 
academia does not recogruze on-line 
publications in the tenure review process. 

The following is a summary of the 
on-line databases demonstrated at the 
Digital Forum. 

Mary Reilly demonstrated 
ScienceDirect , published by Elsevier. This 
database provides access via the Internet to 
the full text of over 1,000 scientific journals, 
and more than 500,000 science articles from 
Elsevier Science, AIChE, CRS Press and 
ASM International. The core of the 
collection are the Elsevier Science journals 
which cover chemistry, materials science, 
engineering and technology, environmental 
science, economics business and 
management science, neuroscience, 
pharmacology and toxicology, physics, 
mathematics and computer science, earth 
sciences, social sciences, biochemistry, 
microbiology and immunology, biological 
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sciences and clinical medicines. In addition, 
libraries have the option of adding 
secondary databases from EMBASE, 
Beilstein and Ei Compendex. 

Library patrons may access 
electronically the full text of journals their 
library subscribes to in paper. In addition, 
patrons have access to the bibliographic 
citation and abstract of all the articles in the 
database, as well as the table of contents of 
all the journals. Patrons have the option to 
use a credit card to order articles from 
journals their library doesn't own, or many 
libraries have additional document delivery 
options. 

Patrons may browse by journal topic or 
title, or search for articles using search terms 
such as keyword, article title, journal name, 
authors, etc. Patrons may view, download, 
or print the article in either HTML or PDF 
format. 

Patrons may set up a personal journals 
list and receive "alerts" via e-mail when new 
articles in their subject area are published. 

Additional information is available at 
the ScienceDirect Web site: 
"http :1 /www. sciencedirect. com". 

Joy Moore demonstrated Synergy, the 
on-line journal service from Blackwell 
Science and Munksgaard. The database 
covers over 200 journals. Most of the 
journals are published on behalf of learned 
societies and associations and include some 
of the leading titles in science, technology 
and medicine. 

Library patrons have access to full text 
of the articles from journals their library has 
subscriptions for. In addition, bibliographic 
information and abstracts are available from 
all the journals in the database. 

Synergy has hyperlinks within articles 
so that the user can navigate between text, 
references, figures, tables and associated 
files . In addition, Synergy provides 
hyperlinks to other on-line databases such as 
Medline, allowing users to read the abstracts 
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of articles referenced. Patrons may set up a 
homepage, which allows for table of 
contents "alerts" to be e-mailed from 
selected journals. 

Searching in the Synergy database can 
be done by journal title, article title, 
keyword, and author. Users may limit the 
search by year, volume and issue. Patrons 
may also access the table of contents of 
journals by browsing the journal title list. 
Articles are available in HTML and PDF 
format for downloading and printing. 

Additional information, contact the 
Synergy Web site: 
"http://www.blackwell-synergy.com/". 

Brad Norris demonstrated netLibrary, 
an electronic book database. netLibrary's 
collection focuses on reference, scholarly 
and professional books in all subject areas. 
Patrons of libraries, which subscribe to the 
service, can view a book on-line, check it 
out and view it off-line, and annotate the 
text with highlights, notes and bookmarks. 

Searching in the netLibrary 
database is by author, subject, title, or 
keyword, as well as by event or specific 
phrase. Advanced searching allows for the 
use of Boolean operators and library
controlled vocabularies. Users may conduct 
a full text search of an individual electronic 
book or the entire collection of electronic 
books simultaneously. Users have access to 
three levels of books. One, is the Public 
Collection, books of which the copyright is 
in the public domain. The second is the 
Library Collection, which has been 
purchased by their library. Patrons may 
borrow books from the Library Collection as 
if they were borrowing from their library's 
print collection. The third level is the Private 
Collection, in which users may purchase the 
book. 

For additional information, contact 
netLibrary Web site: 
''http://www. NetLibrary.com" 
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Preservation Committee 
October 24, 1999 

Elaine Clement, Presiding 

The Preservation Committee Forum was held on Sunday afternoon and was attended by 
about 30 people. 

Don Hoskins (Pennsylvania Geological Survey) attended for the History of Geology Division 
of the Geological Society of America. He joined us to share concerns about the kind of material 
his group would like to see preserved. He commented that correspondence and diaries give an 
indication and understanding of the environment in which geoscience has operated and as such 
are historically valuable. Potential collaborative efforts between the two societies, to be explored 
in the coming year, could be directed toward raw data, well logs, and field notebooks . Presently, 
there are no funds appropriated for these projects within either society. 

Pauline Kamel presented the Draft: Long Range Plan for Preservation of the Geoscience 
Literature, which will be available on the Geoscience Information Society's Preservation Web 
pages at a later date. The primary sections of the draft plan call for initiatives in the areas of core 
literature, preservation technology, funding & coordination, access & storage, and publicity & 
outreach. During the coming year, the committee will work to finalize the plan. 

Committee Members: Elaine Clement, Pauline Kamel, Carolyn Laffoon, Clara McLeod, Linda 
Musser (co-chair), Lois Pausch, Louise Zipp, Lisa Wishard (co-chair) 
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