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PREFACE 

These are the Proceedings of the 19th annual meeting of the 
Geoscience Information Society (GIS), an independent, nonprofit, 
professional society organized in November 1965. The Society was created 
to improve the exchange of information in the geosciences by cooperation 
of an international membership which is now composed of approximately 300 
documentalists, editors, geoscienctists, informatior. scientists, and 
librarians. GIS is a member society of the American Geological Institute 
and an associated society of the Geological Society of America (GSA) . 
GIS and GSA hold concurrent annual meetings. 

Each year, the GIS symposium focuses on a major topic of interest. 
Symposiums of the last four years have been on "Roles and Responsibilities 
in Geoscience Information" (1983 ), "Geologic Hazards Data" (1982 ), 
"The Future of the Journal" (.1981), and "Collection Development" (1980). 

The publication of the 1984 Proceedings was aided by the assistance 
of many people. Sincere thanks should be lavished upon my staff at the 
Geology Library of the University of Oklahoma, especially my assistant, 
Carolyn B. Powell. They shouldered extra responsibilities during the 
planning of the annual meeting and the production of this volume. Marjorie 
Starr, School of Geology and Geophysics, contributed her substantial 
typing/word proceessing skills. Paula Hewitt and Connie Smith , Oklahoma 
Geological Survey , provided advice on the technical aspects of the production 
and printing. Paula and her staff printed the volume. The University of 
Oklahoma Press produced the cover and bound this work. Finally, the 
Oklahoma Geological Survey provided assistance with the distribution . 
The assistance of everyone is greatly appreciated. 

Claren M. Kidd 
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PART I 

SYMPOSIUM: 

MAPS IN THE GEOSCIENCE COMMUNITY 





INTRODUCTORY REMARKS 

On behalf of the Geoscience Information Society, it is my privilege 
and pleasure to welcome you to our GIS Symposium, "Maps in the Geoscience 
Community." I hope that the ideas and concepts will stimulate your 
thoughts and provide you with ideas for further discussion and consideration. 

Maps are a material format around which surveyors, cartographers, 
librarians and information specialists have formed associations. At 
their meetings, oral papers may cover numerous aspects concerning map 
production, acquisition, bibliographic control, storage, utilization, 
etc. This symposium is concerned with these matters but limits its 
theme to only those maps that contain geoscience data. 

Over the last seve.ral years, the number of GIS papers pertaining 
to maps has been increasing; at first, a GIS map discussion group convened 
informally in a hotel room, and more recently, the group met as a part 
of the GSA meeting schedule. We have heard about geoscience map collection 
development, computer applications to indexing, cataloguing, the need 
for preservation, and the writing of grant applications for map projects. 
To add to these topics, our symposium will expand to explore other -topios 
and to also reconsider previous discussions. 

Our first speaker comes from the largest producer of earth science 
maps and remote sensing products. What are their present and future 
projects and goals? How are they advancing or a-c:commodating the changing 
technology? 

A geologist who has discovered numerous sources of maps for his 
courses will describe how he uses them in teaching college geology. 

Drawing from a noteworthy collection of materials from the 
University of Oklahoma History of Science Collections, the changes and 
importance of geologic mapping of the eighteenth and nineteenth centuries 
will be traced by a historian of science. 

A couple of years ago, the fourth speaker described the conditions 
of a geology collection whose materials, especially maps-in-serials needed 
preservation. That paper has increased her interest in the problem and 
she has pursued the issue. Today she will tell us what she has learned 
and of her recommendations. 

To pursue ~urther a possible method of preseveration or even of the 
initial formating of geological literature, an authority on microcartography 
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will address us. 

Lastly, because GIS members are not all employed by academic 
libraries, a former academic librarian who is employed by an engineering 
firm will compare and contrast the needs of both groups. 

I hope that you enjoy the Symposium. 

viii 

Claren M. Kidd 
GIS Vice-President/ 

President-Elect, 1984 



NATIONAL MAPPING PROGRAM INFORMATION UPDATE 

Nancy Faries 
and 

Gary W. North 

National Mapping Division, U.S. Geological Survey, 
508 National Center, Reston, Virginia 22092 

Abstract--The National Mapping Division of the U.S. Geological Survey continues 
to work toward completing once-over 1:24,000-scale topographic map coverage of 
the Nation by 1989. To facilitate this effort. a program to produce provision
al edition maps was inaugurated. A project is underway with the Bureau of the 
Census to produce digitized hydrographic and planimetric data at 1:100,000-
scale for use in the 1990 census. Land use and land cover mapping continues, 
with efforts shifting to the production of digital information. A new product 
available is side-looking airborne radar imagery for areas in Alaska, the 
Appalachian region, and the southwest. Aerial photographs, collected as part 
of the National High-Altitude Photography Program, are now available for 
60 percent of the country, and plans are being developed for a second program. 
Other new products include state geophysical data, aeromagnetic data for the 
Arctic National Wildlife Refuge in Alaska, and reports and digital data from 
the Department of Energy's National Uranium Resource Evaluation Program. 
Technological progress is being made in the development of geographic informa
tion systems, optical and video disk systems, and Landsat image mapping. A 
summary of the Earth Science Information Network, the Federal Map Depository 
Program, and marketing and revenue enhancement programs complete this update 
on National Mapping Program information and data. 

NATIONAL MAPPING PROGRAM INFORMATION UPDATE 

The founding of the U.S. Geological Survey in 1879 preceded the birth of 
the Geological Society of America by less than a decade, and for many years the 
concerns of the two organizations have frequently coincided. As the Federal 
Government's domestic geologic and topographic mapping arm, the Survey has 
compiled, over the last century, an unparalleled treasure of geologic, carto
graphic, water resources, and remote sensing information. This information 
is now more easy to obtain in a greater array of shapes, sizes, media, and 
formats than would have been considered possible in the wildest dreams of 
the geologists instrumental in establishing the Society and the Survey in 
the 1800's. 

The National Mapping Program is responsible for marketing and distributing 
the many products produced by the Geological Survey and serves as the first, 
and often the final, point of contact for scientists seeking earth science 
information and products. The National Mapping Program was expanded in 1980 
when the Department of the Interior approved the Geological Survey's request 
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to combine its Topographic Division, Publications Division, and Geography 
Program into a new National Mapping Division. As part of that reorganization, 
the office of Information and Data Services was established, composed of the 
National Cartographic Information Center, the Public Inquiries Office, and 
two new offices responsible for publications liaison and review and for product 
distribution policy and pricing. Since 1979, a number of new distribution 
programs have been put into effect to facilitate customer access to products 
and information, and a number of new mapping programs have been initiated to 
fulfill the intent of the founding fathers to collect and disseminate infor
mation about the earth sciences. 

Currently more than 7.5 million maps are sold each year. Map sales have 
steadily increased as more and more recreational users have begun to purchase 
and use the topographic maps that were once the sole province of civil engi
neers, surveyors, and city planners. 

As the principal civilian mapping agency in the government, the Geological 
Survey produces as many as 10,000 separate topographic and thematic maps a year. 
The Geological Survey's large-scale mapping program consists of a 1:24,000-
scale series of maps covering 7.5 minutes of latitude and longitude. Also 
included are some older maps at 1:62,500 scale, covering 15 minutes of latitude 
and longitude, as well as more recent 1:25,000-scale metric maps. There is 
published coverage at 1:63,360 scale (15 minute) for about 84 percent of 
Alaska. The total coverage represented by these maps is about 96 percent of 
the United States, including the 50 States, Puerto Rico, Virgin Islands, 
Samoa, and Guam. 

The goal of the base mapping program is to achieve complete coverage of 
the conterminous 48 States and Hawaii at 1:24,000 or 1:25,000 scale; that 
coverage now stands at more than 80 percent. To provide a realistic means to 
meet this goal, the Geological Survey has initiated an accelerated program for 
the production of provisional edition topographic maps. By making significant 
reductions in the map finishing operations and moderate modifications to 
standard field and photogrammetric operations, the Geological Survey will be 
able to complete 7.5-minute mapping by the end of the decade at approximately 
20 percent less cost. The provisional edition maps are prepared to National 
Map Accuracy Standards and printed in four or five colors. The information 
content is the same as that on standard topographic maps. 

In the 1970's, an intermediate-scale mapping program was begun to pro
duce quadrangle maps at 1:100,000 scale and county maps at 1:50,000 and 
1:100,000 scales. The county maps have been produced primarily under cooper
ative agreement with Colorado, Kansas, and Connecticut. Complete coverage 
of the country at 1:100,000 scale is expected in the late 1980's. 

The small-scale mapping program of the Geological Survey includes the 
1:250,000-scale maps originally produced by the Defense Departmen~ base maps 
of States at various scale~ and the 1:2,000,000-scale planimetric maps 
originally prepared for the National Atlas of the United States of America. 

In 1980, when the Geography Program of the Geological Survey was merged 
with the Topographic Division and the Publications Division, the land use 
and land cover series of maps became the responsibility of the National 
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Mapping Division. Because of the high demand for these maps, the Survey 
releases them through its open-file system as well as printing them as L-series 
maps. These maps portray 37 categories of land use or land cover information 
at a scale of 1:250,000, with selected areas at 1:100,000 scale. 

Another major product of the national mapping program is the orthophoto
quad. Orthophotoquads are aerial photographs that have been rectified to 
remove distortion and displacement and are produced at a scale of 1:24,000, 
and cover the same 7.5-minute by 7.5-minute area as the topographic quadrangle. 
With this product, it now can be said that there is a 1:24,000-scale product 
(map or orthophotoquad) for the entire country. Though only about 10 percent 
of the orthophotoquads have been lithographed and distributed, they are avail
able in diazo form. 

Some of the most important maps produced by the Geological Survey are its 
approximately 10,000 thematic maps. Produced as single sheets or as companions 
to major scientific studies, these maps show the various geologic, geophysical, 
and hydrologic information gathered by the Geologic and Water Resources 
Divisions. Much of this mapping is done at 1:24,000, 1:100,000, or 1:250,000 
scales, using topographic maps as bases on which to display the various 
earth science .information. In addition to these, the Survey produces small
scale satellite image maps, maps of the planets and Moon, and maps of 
Antarctica. In fiscal year 1984, over 6 million copies of thematic maps were 
distributed worldwide. 

Geologists and earth scientists have been finding more uses for the 
traditional topographic map by digitizing information from the printed map. 
The Geological Survey is leading the Federal Government's efforts to coordinate 
digital cartographic activities. Automated manipulation of map data is being 
used by scientists to store and retrieve selected data for display or for 
creating new maps and, more importantly, as a way to synthesize and evaluate 
large quantities of spatially related data. Maps are no longer the final 
result of the geologist's or cartographer's investigations or surveys, but 
instead distances, volumes, trends, and other analytical results are generated. 
For example, geologists are now automating geologic and mineral data to reduce 
the time required to analyze and complete resource inventories. 

The Geological Survey's role in coordinating Federal digital cartography 
will center on developing data standards and reducing duplication in data 
collection and software development. Five working groups, Reports, 
Requirements, Standards, Technology Exchange, and User Applications, composed 
of members from each of the 11 most active Federal agencies in the digital 
cartographic field, will be meeting on a regular basis to resolve these and 
other issues in the new world of digital cartography. 

An equally important activity in the digital cartography field under the 
leadership of the Geological Survey is the bureau's development of a national 
digital cartographic data base. 

In cooperation with the Bureau of the Census and in support of the 1990 
Census, all transportation features (roads, railroads, powerlines, and pipe
lines) and hydrographic features (streams, rivers, and water bodies) will 
be digitized by March 1987 for the 1,806, 1:100,000-scale planimetric and 
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topographic series maps produced by the Geological Survey. The data will be 
used for production of custom graphics required by the Census Bureau as well 
as for inclusion in geographic information systems. 

In the area of dig.ital cartographic and geographic data, land use and 
land cover mapping is continuing, but the work e.ffort is shifting to the pro
duction of digital information in two formats, vector polygon and composite 

· theme grid cells. In addition, digital elevation models, and 7.5- and 15-
minute planimetric digital data consisting of digitized boundaries, transport
ation, hydrography, and the U.S. Public Land Survey System are now available 
for a larger number of topographic maps in the two series. Finally, total 
coverage of the Survey's 1:2,000,000-scale series of topographic maps is 
available in digital form. This includes boundary, transportation, and 
hydrographic categories of data. Applications are primarily in spatial anal
ysis and geographic studies. 

As the uses and forms of traditional topographic maps have gained new 
admirers, the more specialized new information products of the Survey have 
also gained favor. For example, side-looking airborne radar (SLAR) is now 
being used to produce imagery for project areas in Alaska, the Appalachian 
region, New Jersey, New England, Virginia, and Nevada. Radar, of course, can 
operate day or night and, generall y, through all but extremely dense clouds 
and rain. Side-looking radar is one of the ways to view the Earth by remote 
sensing and was first used as a mapping tool in areas where aerial photography 
is impossible because of persistent cloud cover, such as in the tropics. 
Today's applications include using the imagery for petroleum exploration, 
mineral detection, and ground water analysis. The ability to image large areas 
of terrain for geologic structure and tectonic purposes, along with the all
weather capability, makes this imagery useful in earth science analysis. 

SLAR products that are available include contact strip images, mosaics 
of most of the project areas, photomosaics (available mainly for 1:250,000-
scale data), and digital data in the form of computer-compatible tapes for 
parts of Virginia. In addition, custom photographic products and ancillary 
products, such as map indexes (on microfiche) and mission flight logs, are 
also available. 

Another significant step forward in the National Mapping Program has been 
the planning of the second phase of the National High-Altitude Photography 
(NHAP) Program. Currently more than 60 percent of the entire country has been 
photographed from an altitude of 40,000 feet. Complete cloud-free coverage 
is expected for the conterminous 48 States in 1986. The photographs are 
obtained as 9- by 9-inch, black-and-white or color infrared contact prints 
and are being used in mapmaking, geologic exploration, agriculture programs, 
and engineering studies. 

The National Mapping Program is acqu1r1ng new classes of products in
cluding maps and data bases compiled by other divisions, bureaus, and 
organizations in order to facilitate their distribution to the scientific 
community. Most recent among the acquisitions are aeromagnetic survey data 
acquired over the coastal plain of the Arctic National Wildlife Refuge and 
soon-to-be-released State geophysical data sets. 
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Another recent acquisition is the entire data base of the National 
Uranium Resource Evaluation (NURE) Program conducted in the 1970's to system
atically evaluate the uranium resources of the conterminous United States 
and Alaska. The earth science research included hydrogeochemical and stream
sediment reconnaissance sampling, coordinated rock sampling and analyses, air
borne radiometric and magnetic surveys, geologic mapping and ore-deposit 
studies, subsurface geologic investigation (borehole drilling), technology 
applications studies, uranium resource evaluations incorporating research 
results, and development of resource estimation methodologies. These sub
stantial geologic, geophysical, and geochemical data bases can be used for 
numerous other earth science applications. NURE data will be available from 
the Geological Survey in three formats: map separates, microfiche, and 
computer-readable magnetic tapes. 

Given the incredible array of products available from the Geological 
Survey, one of the bureau's foremost concerns has become the efficient, 
effective distribution of its information. To this end, a number of changes 
in the structure of the National Mapping Division have been made. Currently, 
the Division supports four regional mapping centers that survey, compile, 
and prepare, for printing, the topographic maps of the bureau. As the 
final mapping of the country nears completion and the compilation and manipul
ation of digital cartogrphic data takes center stage, the mapping centers 
located in Menlo Park, California, and Reston, Virginia, will wind down 
their production line activities to move on to special projects involving 
digital technology and customer assistance programs. As part of this realign
ment, approximately one-half of each center's staff will be relocated to the 
Denver, Colorado, and Rolla, Missouri, mapping centers. 

In the future, a new Earth Science Information Network, an electronic 
data base linking system of eventually over 50 offices nationwide, will come 
on line to provide more rapid and systematic access to the Geological Survey's 
earth science information data bases. The implementation of the network will 
be accomplished in six phases based on providing the earliest service to the 
largest national population centers as determined by the Census Bureau's 1980 
Primary Metropolitan Statistical Area ratings. Current data bases accessible 
by the network are the Survey's press releases, a publications system, the 
National Water Data Exchange, the Cartographic Catalog, the Map and Chart 
Information System, the National Cartographic Data Base, and the Earth Science 
Data Dictionary. Among the potential network data bases are the Federal 
Mineral Land Information System, the Mineral Resource Data System, the 
National Coal Resources Data System, the National Earthquake Information 
Service, and the National Uranium Resources Evaluation. The initial network 
offices are the six National Cartographic Information Centers in Virginia, 
Mississippi, Missouri, Colorado, California, and Alaska, and the ten Public 
Inquiries Offices in Alaska, Texas, Colorado, California, Virginia, Utah, 
Washington, and the District of Columbia. 

During the past year, emphasis has been placed on improving the current 
I 

capabilities of the Public Inquiries. Offices. Each office can now stock addi-
tional maps of more areas than previously possible and the list of available 
maps· over the counter has been increased. As another improvement, open-file 
reports of Geological Survey investigations can now be ordered through the 
Public Inquiries· Offices without having to go through a centralized 
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distribution office in Denver. Scientists and others can identify the reports 
they want at each Public Inquiries Office and place their order at the same 
time. Reports of regional interest can be viewed by the customer while in 
the Public Inquiries Office. 

A well-used information distribution network that has been supported by 
the Geological Survey is the Map Depository Program. It is now receiving 
new interest and support from the Government Printing Office and the Joint 
Committee on Printing. Under the program, approximately 550 libraries across 
the country receive copies of various maps printed by the Geological Survey and 
copies of all the status graphics and indexes. The Geological Survey has been 
able to expand the program to include the Defense Mapping Agency's products. 
This has increased the number of libraries participating in the new national 
program by 33 percent. The libraries in the expanded Map Depository Program 
are located across the country, many of them on college and university 
campuses, for greater student and scientist access to the many maps available 
through the program. 

Another minor, but important, effort in the strengthening of the 
Geological Survey's information outreach system has been the bolstering of 
the map indexing program. A number of new indexes and status graphics have 
been created or reformatted for easier use. The latest are a new Index of 
National Park Maps and a new High-Altitude Photography Index. 

Finally, the information outreach program has included the novel, for 
the Federal Government at least, use of marketing techniques to advertise the 
availability and use of Geological Survey products and information. 

For the first time, we are able to concisely compile accurate sales 
statistics. For example, we now know we sold $13,500,000 worth of geologic, 
hydrologic, cartographic, and geographic products last year, a 15.6 percent 
increase over 1983. Over 4,350,000 maps were sold to the public resulting 
in over $7 million in map receipt s. In the digital area, we sold $508,832 
worth of cartographic data, for an increase of 45 percent. In open-file 
report sales, we can track the growing appeal and use of the open-file reports 
by the fact that they registered a 22 percent increase in sales. In order to 
continue this growth in sales, we have undertaken a series of new marketing 
initiatives to publicize maps and map byproducts. For example, public service 
announcements were sent to 15 national outdoor recreation magazines and were 
used repeatedly by such magazines as Sports Illustrated. The announcements 
centered on the concept of carrying a map for safety while outdoors. In 
another example, advertising space was purchased in magazines such as Computer 
Graphic World and Rand McNally's Campground Guide to test the acceptance and 
use of the Geological Survey's digital and graphic cartographic products. 
Recently, we began advertising to encourage college and university bookstores 
to make available local topographic and selected U.S. and world thematic maps. 
If we can expose more s.tudents at an earlier age to geology and cartography, 
the continuance of future Geological Society of America meetings is assured. 
And, if we can continue to expand our intermedia services to the scientific 
community, the beat and wides.t use of the Geological Survey's century of 
research and production will be assured. 
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MAPS: PAYDIRT OF THE GEOSCIENCE CURRICULUM 

James V. O'Connor 

University of the District of Columbia 
Department of Environmental Science, B-44, R-205-G Van Ness 

4200 Conn. Ave. N.W . Washington, D.C. 20008 

Abstract--Geoscience maps have a widespread use in our society. 
We use maps to build and maintain our cities, to develop our 

. natural resources and to enjoy outdoor recreation. Geoscience 
maps are the basic reporting tools for all geoscience curricula. 
A well-stocked program uses topographic, geologic, geophysical, 
hydrological, orthophoto, satellite-aerial, computer-generated, 
and weather maps plus soil surveys, star and bathymetric charts as 
well as numerous atlases. In order to understand our surroundings 
better, from place names. to groundtruth, from landuse changes to 
hazardous zones, from ·borings to cross-sections, we make, read, 
and preserve maps. Maps allow us to put the field in our pocket 
or onto the labtops. Maps provide an opportunity for students to 
practice on investigative and interpretive research skills. Maps 
are also a great art form and precious historical tool that the 
community needs to recognize. Most citizens enjoy perusing maps 
but need more instruction on reading and the availability of 
geoscience maps. Public or private libraries and map files are an 
underutilized instructional resource. Maps serve as excellent 
textbooks as evidenced by many model term projects. 

Few teachers and students stop to consider why governments 
produce so many maps. Maps are a basic tool for citizens to 
understand where they are going, where they are coming from, and 
what they have gained or lost. Awareness and availability of 
geoscience maps is the first step toward citizens' understanding 
of their environment. 

Citizens usually leave to the consultants and professionals 
the simple task of interpreting maps containing general earth 
science information. Every citizen, however, should be able to 
unravel the secrets from basic geoscience maps (topographic maps, 
soil surveys) to assist them in their daily living. 

How can rna ps help citizens? Planning recreation whether 
jogging or fishing, saving on the purchase of land, or avoiding 
the purchase of hazardous land are a few ways geoscience maps can 
help citizens. Maps themselves have liberal arts value for geo
logy majors and nonmajors alike. Businesses and governments often 
commissioned renowned artists to create many of the older maps. 
Maps are also important historical documents, because most contain 
the date of field work or publication. Since they are rare and 
limited, whether as works of art or historical documents, maps are 
also important to collectors. 
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Maps are interesting products in themselves. There are a 
variety of geoscience maps that students need to be exposed to. 
These general geoscience maps include the USGS topographic maps 
(7-1/2 minutes and 250,000 scales), USDA-SCS county soil surveys, 
NOAA-NWS weather maps, NOAA-NOS naviga tion-ba thyme tric and tidal 
charts, USGS and state geologic maps, and landsat im·ages. There 
are general local maps on water drainage, water supply and dis
posal, slopes, hazards and flood zones, land use and zoning, which 
come from state, county, city, or regional governmental offices. 
There are very special geoscience maps: National Geographic ocean 
floor maps, USGS global earthquake maps, American Association of 
Petroluem Geologist geological highway maps, Geological Society 
of America magnetic or correlation maps, or a series on special 
events such as Mt. St. Helens' eruptions. 

In our school system, skills in reading maps are taught from 
the fourth grade on. All students are fascinated by maps for a 
variety of reasons. From treasure maps to local street maps, the 
joy of finding something gives us pleasure. But maps provide more 
than simple pleasure. Using symbols, scales, compass directions, 
and visual imagery, maps provide information about the physical 
world. 

While maps describe the physical world outdoors, many maps 
are made for indoor use and study. Their size is cumbersome. A 
reader requires space to lay out and study a map. They are also 
usually costly because they are printed in limited editions, for a 
specific purpose. In addition, maps do not last long, unless they 
are specially cared for. Although maps serve a serious scientific 
purpose (for example, most geoscience data is expressed on maps or 
map products), many maps are truly works of art and may be 
displayed as such. 

Education in maps should impart the following information to 
citizens: 

how to procure a copy of a certain map; 
how to consult a map owned by an institution, such as a 
repository, library, agency, or university; 
how to read different kinds of maps; and 
how to use maps to gather data. 

Whenever possible, the kinds of maps needed to solve different 
problems in earth science should be made available to the public, 
whether consumers or researchers. 

To procure a copy of a map, a person should have the current 
indexes for maps, for example, the USGS topographic map index, 
atlases, publication lists for state surveys, etc. In order to 
purchase a map, the purchaser must know the serial or code numbers 
and titles for the maps. 

To consult a reference map, a person must know the location 
and contents of libraries and repositories housing such maps. The 
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researcher should know beforehand the hours of operation, and 
rules for borrowing, xeroxing, or photographing the maps, espe
cially if they are specially preserved, not open to the public, 
historically rare, or sensitive to light. Students should handle 
maps with care, especially rare maps, and avoid marking on maps 
~ith pens or pencils. Lamination has provided protection to maps 
from students and the outside elements. 

To learn to read different kinds of maps, students must under
stand the symbol key for that particular map. In addition, 
students must learn to interpret the grid systems, scales, and 
directions on maps. Through such activities as viewing models, 
students can practice deciphering the various symbols and language 
of maps. Essentially, students need assistance in understanding 
three-dimensional concepts expressed on a two dimensional piece of 
paper. 

UNDERGRADUATE CURRICULA IN GEOSCIENCE 

Most undergraduate geoscience programs serve both majors and 
nonmaj ors. The average undergraduate program has about four teen 
geology courses, all of which require the use of maps. Such 
courses as physical geology, historical geology, geomorphology, 
regional geology, structural geology, and air photo-remote sensing 
interpretation all require extensive use of maps. Some courses 
such as hydrology, sedimentation, field geology, sampling methods, 
and urban geology use maps to a lesser degree. Such courses as 
mineralogy, petrology, or petrography use maps to an even more 
limited degree. · 

The courses listed above are the main courses for the UDC 
undergraduate degree in geology. The map collection for the 
geology department is divided up by course and topic, rather than 
by state or some other system. Maps are placed into the category 
in which they are most used. 

Maps are an integral part of teaching and training geologists. 
Lecturers in geology use maps, such as global earthquake/plate 
tectonic maps, to demonstrate particular theories. During labora
tory exercises, students use maps to read, plot, locate, transfer, 
outline, fill-in, reconstruct, or profile various types of data. 
In laboratories, students have the time and space to peruse dif
ferent kinds of maps that they may later encounter academically, 
professionally, or recreationally. Field trips also help develop 
map-reading skills in students. By preparing for and taking field 
trips, students can relate where they are going, plot their sam
ples, find the location if l ost, or replicate the site if neces
sary. Through research o r t erm projects, students can also locate 
and interpret their own maps precisely. Some maps even require 
knowledge of, or access to dictionaries in foreign languages (for 
example, Japanese oceanographic charts, French volcanic maps, 
Russian mineral surveys, or Chinese geology maps). By studying 
different kinds of maps indoors and practicing the use of maps 
outdoors, students can quickly be c ome skilled at reading and using 
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maps. Maps also provide the opportunity to bring the physical 
geography into the classroom when field trip are impossible (for 
example, the AAPG Circum Paci f ic Mineral Resource and Geodynamic 
Maps). 

College students also encounter topographic maps and naviga
tion charts through their laboratory courses. Introductory courses 
in geology teach students how to read and use topographic; geolo
gic, structural, weather, hydrological,and geophysical maps, soil 
surveys, satellite images, and navigation charts. As a personal 
philosophy, I prefer to use maps that relate to the students' 
backyard (that is, their city or locale), rather than use some map 
in a national laboratory manual. Map manuals have a cost and 
handling advantage over using a n d replacing local maps after a few 
semesters of student use. A true topographic or orthophoto map 
requires more space to lay it out and limits the number of stu
dents who may gather around i t as opposed to the individual lab 
books and the size of their maps. Regular size maps also foster 
discussion within the grou p and allow the peers to act as 
teachers. 

The geomorphology or landscape analysis course uses the most 
maps. Most lab activities center on viewing maps of general 
landforms: volcanic features, coastal features, fluvial features, 
glacial features, tectonic f eatures, carbonate features plus 
planetary and man-made features. A series of maps and photographs 
are catalogued and assembled for each feature-landform topic. 
Classic areas are chosen for application skills on topographic and 
longitudinal profiles, or outlining flood area and lake size from 
darn construction. 

For historical and structural geology, a series of simple to 
difficult geological maps and cross-sections are used to illus
trate the concepts and processes that both geology majors and 
nongeology majors should know about the workings of our planet. 
Geological Oceanography has special considerations because of the 
blending of maps and charts. Emphasis in this course is placed on 
the reading and use of bathym e tric charts with the culmination in 
a boat sampling trip and lab exam founded in map applications to 
data collection. Electronic mapping is also fostered through echo 
soundings, sonar, radar, and seismic products. Coastal studies 
also demand that tidal current charts and tide tables be part of 
the departmental resources es p ecial l y for planning field trips. 

Practical approaches to c l ass material forces students to use 
a map which itself presupposes the student reads, obtains, and 
consults the right map. In our program a set of colored pencils 
is an important tool for the students. Students must color code 
most of the geological ma p s used in laboratory activities. 
Students convert topograph i c maps into slope maps by coloring set 
contour intervals, or into flood-prone area maps for height of the 
25-100 year floods, or shading in the submerged area caused by the 
academic rise and fall of sea level to a certain elevation. These 
academic exercises are compar e d and contrasted to model of real 
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maps illustrating similar data for the local area. 

Many courses have special term projects that require the use 
and preparation of a map. In Economic Geology, students are 
required to complete a project on a mineral commodity which must 
include a map showing location of the deposits, transportation 
routes and location of the users. This requires the search for 
good atlases and the international and domestic reports of the 
U.S. Bureau of Mines. In the Remote Sensing course, the term 
project involves constructing a mosaic from satellite images from 
the East Coast and plotting the main geographic and social fea
tures on the mosaic. This task requires many national topographic 
maps (250,000 scale) plus state geologic maps and local regional 
atlases for naming features. Cities, rivers interstate roads, 
parks, provinces and state boundaries are required to be outlined 
and labeled on the colla ted black and white images. The Urban 
Geology course has a special project where each student chooses a 
set of three cities: a major U.S. city, an international city, 
and an ancient city. The total urban geology of that city 
(history, resources, hazards, water supply/disposal, transporta
tion, etc.) must be reviewed and summarized. Maps illustrating 
historical growth and land use are necessary for the oral and 
written report by each student for their three cities. This 
project requires extreme digging for maps and materials by the 
students. Tourist offices and embassies are frequently good 
sources for the map data necessary for the older foreign cities. 
A special seminar course for the city (Scientific Foundations of 
your city) requires each student to investigate and report on the 
natural science and social history links of their neighborhood 
with the proof documented through maps. Heavy use is made of the 
special city history collection at the main public library 
(Washington Room of the M.L. King, Jr. Library), local historical 
societies, church historians or family records. The search and 
use of maps on all term projects become the keys to learning. 
The maps become the textbook and teacher. 

Maps are a priceless information system summarizing many hours 
of scientific labor. Many geoscience maps are discovered by 
accident because they were hanging on a wall someplace. Critical 
geoscience maps are usually found after a project is completed, 
perhaps computer-data bases will help alleviate this frustration. 
Educators need to give more time and space to study maps. Re
source areas need to have persons who can assist the reader when 
obstacles in interpretation arise. Education (formal and infor
mal) should open the door to the wonders of geoscience maps and 
provide the basic skills to assure future access to new carto
graphic products, their uses and limitations. P. Jay Fleisher 
(SUNY Oneonta) has recently tried to revive the spirit of explor
ing maps and to demonstrate that learning by college students 
doesn't have to be boring. He took the. classic landform relief 
maps of the U.S. by Erwin Raisz and turned it into a delightful 
jigsaw puzzle. The average college student and adult do want to 
know about the secrets of the new technology and many are not 
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satisfied with using NASA's Mission to Earth as a coffee table 
atlas of space views of Earth. They are intrigued and question 
many images. Citizens are fascinated by Seasat radar images and 
wonder how black lines generate the ideas of seismic interpretion 
of the COCORP studies. Maps are not made for the few. The very 
wonders placed on all maps b y geoscientists are the treasured 
secrets that all citizens should have the opportunity to encoun
ter, share, and interpre t . Geoscience maps allow us to enjoy the 
secrets that are the foundations of planet Earth and beyond. 
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EARLY GEOSCIENCE MAPPING, 1700-1830 

Kenneth 1. Taylor 

University of Oklahoma 
Department of the History of Science, 601 Elm Street, Room 621 , 

Norman, OK 73019 

Abstract--Major changes in geosci ence cartography are best understood 
not as occurring independently, but as intertwined with shifting 
scientific preoccupations and convictions. The main types of early 
thematic maps of a geological nature tend to reflect either the dis
tributional concerns of eighteenth-century natural history and mining 
technology, or the global f ield of vision characteristic of Enlight 
enment theories of the earth. The emergence of the modern form of 
geological map, intended to r eveal the structural relations of rocks, 
was associated with significant features of geology's transformation 
in the late eighteenth and early nineteenth centuries. These fea
tures include the geognostic emphasis on stratigraphic position as 
the key to determining succession, and intensified importance attached 
to local geological investigation. 

In its elevation to a place of central importance in geological 
science during the nineteenth century, the geological map became far 
more than a tool for establishing data, assuming a governing role as 
one of the science's leading theoretical constructs. Cartographic 
developments relevant to the growth of early geoscience concepts 
and techniques include the rise of mutual projections of miningplans 
and sections, and the cultivation of methods for representing relief. 
Eighteenth-century efforts to chart geometric regularities of large
scale terrestrial features continued into the nineteenth century, 
constituting a style of geoscience mapping distinct from stratigra
phic mapping. 

Introduction 

Between the middle of the eighteenth century and the first decades of the 
nineteenth, scientific understanding of the earth went through dramatic chan
ges, one of the chief results being a distinct geological science with its own 
goals and procedures. It was not totally coincidental that this era witnessed 
also a revolution in thematic mapping (Robinson, 1982). The newly emerging 
science of geology came in the early nineteenth century to express its ideas to 
a remarkable degree through visual representations, irreversibly taking on 
what Martin Rudwick (l976a) has aptly called a visual language. Maps were of 
course a major part of this new language, arguably the most crucial part. 

In particular, the Geological Map in the restricted sense , seeking to 
indicate subsurface structure as well as surface distribution of rocks, was 
the cartographic centerpiece. The strategic primacy of the geological map 
rested mainly on its function in giving clues to the position of stratigraphic 
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units, position being the key to recognition of temporal sequence . A method 
for graphic representation of information vital to constructing a framework 
of succession was naturally embraced as indispensable to a science coming to 
define its objectives in essentially historical terms . So thoroughly was 
the stratigraphic map integrated into geological thinking and procedure that 
some of the literature of geological mapping's history ignores aspects of geo
science mapping not seen as having contributed to its eventual t r iumph . Read
ers of this literature may be misled by a seemingly exclusive concern for the 
stratigraphic map ' s development, making it appear that practically every car
tographic effort worth notice was focussed on achieving the goal of proper 
structural repr esentation. I do not think all efforts were in fact so direc
ted. I will try to indicate that some pioneers of mapping had different ideas 
about the sort of role maps could play in the earth sciences' growth . And I 
hope to suggest more generally that the development of geoscience mapping i s 
most usefully comprehended as more than a set of changes in technique , since 
technical alterations are tied to adjustments in ideas about the things it may 
be profitable to represent cartographically. 

Rather than try to trace the growth of early geoscience mapping compre
hensively in chronological order, I will find it convenient , in this illus 
trated promenade, to discuss several topics consecutively . I intend first to 
rehearse briefly some of the generally well- known steps by which geological 
maps came into being and assumed a large role in early nineteenth- century geo
logy . Then I plan to double back and comment on three related patterns of 
development: (l) the possible role of mining plans and sections in stimulat
ing conceptions of geological mapping; (2) the effort to create effective 
two- dimensional depiction of relief; and (3) the development of certain the
matic maps differing from geological maps defined strictly , as significant in 
early geoscience cartography. 

The illustrations are all from original printed materials in the History 
of Science Collections of the University of Oklahoma Libraries. The Oklahoma 
History of Science Collections contain no spec ial archive of maps as such , 
but nonetheless include a representative selection of early geoscience maps 
by virtue of excellent holdings in scientific books and journals. One of the 
Collections' areas of particular strength is in the earth sciences to the mid
nineteenth century. 

Cartographic Emblems 

It is instructive to take first a map over 300 years old , one bearing 
little resemblance to geoscience maps as we conceive them (figure 1) . To our 
eyes Athanasius Kircher ' s depiction of the Alpine origins of European river 
systems, in his Mundus Subterraneus (1665), may hardly seem a map at all . It 
is an emblem , a pictorial expression of a theory of the maintenance ofsprings, 
and thus rivers , through an oreanic circulation of waters over and wi thin the 
earth-- a theory that may incidentally remind us of the then still novel cir
culation of the blood in the human microcosm. 

In Kircher ' s maps the proportion of emblematic content to empirical data 
is undisguisedly high. In virtually all the other maps we are about to con
sider the ratio may be said to be reversed; that is , the maps we are mainly 
interested in purported in some way to portray a relat i onship among phenomena 
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Figure l. Part of a map revealing Kircher's adherence to a theory of 
subterranean connections between seas and mountains, to account f or con
tinued action of springs (Kircher, 1665, p . 71). Reduced to about three
quarters actual size. This theory tended .to give significance to common 
origins of different rivers within a small district. 

by a visual replication of those relations, rather than by an ideograph for 
the theory. 

Although it is not my aim here t o examine the r easons why Kircher's map 
is fundamentally different from those prepared not too much later , we should 
recognize that Kircher was not engaged in an unsuccessful effort to do what 
scientists of subsequent generations would accomplish. His intentions were 
different. Unlike them Kircher had a pr emodern outlook in which a qualitative 
grasp of the whole counted most. For him , comprehension of natural processes 
as means of fulfilling discernible ends had as high a conceptual priority as 
precision in measurement or analytical subdivision of problems into constitu
ent parts would have for his successors (as these were already coming to have 
for many contemporaries whose intellectual preferences he could not share) . 

The differences between more recent maps and Kircher's cartographic 
improvisation may tempt the unwary into the mistaken presumption that modern 
geoscience maps are atheoretical records of information. Probably few prac
ticed users of such maps are so deceived, although through routine employment 
a map's status as a theoretical construct may recede from view (Harrison, 1963). 
For such adepts, the task of explaining to a neophyte how the map works should 
bring this status back into focus . And it is difficult to consider the 
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historical varieties and changes in conception of geoscience mapping without 
being aware that different conventions of representation are themselves 
expressions of theories. 

From Mineralogical Maps to Geognosy 

Modern notions of geoscience mapping were the natural companions of the 
new earth science ' s first stirrings between two and three centuries ago . In 
a sense they were extensions of the industrial age's nascent mindset. To say 
thi s is not to maintain that geology 's maturation was a consequence of the 
Industrial Revolution, nor that the mode of production determines conscious
ness, only that the interdependence of material and intellectual conditions of 
existence obtains in earth science as in any human activity and way of thought 
(Porter, 1973). It happens to be fairly easy to show links between many of 
the first mineralogical maps and concern about exploitable resources . But , no 
less significant (if less evident, perhaps because too obvious to our minds), 
is the network of tacit ideas these early maps reflect--the elevation of dis
positional relations among mineral objects above their purposive relations , 
for example. 

The idea of a mineralogical map dates back at least as far as the late 
seventeenth century; its realization, though, came only in the early 1700 ' s 
(Eyles, 1972). Naturalists like Luigi Ferdinanda Marsigli , in his sumptuously
produced account of the Danube River basin (1726), displayed the locations of 
certain mineral deposits using traditional chemical and metallurgical symbols. 
Instances of more elaborate u.se of mineralogical spot-mapping are seen around 
mid-century in the work of t he French naturalist Jean-Etienne Guettard (fig
ures 2 and 3) . Guettard was fairly typical in combining appreciation for the 
economic merits of knowing where resources lay with the prevailing sensibili
ties of Enlightenment natural history. The era's mental habits lent themselves 
to the task of describing and classifying the objects furnishing the world, 
and of finding their mutual relations in t he overall order of things . 

The best known of Guettard 's distributional maps went beyond the locating 
of scattered points of mineralogical interest, and stipulated continuous 
"bands" or zones of lithologically similar materials (figures 4 and 5) . This 
extrapolation, indicated on maps prepared by Guettard ' s geographical colleague 
in the Paris Academy of Sciences, Phili ppe Buache, was offered in response 
to fellow academicians' wishes to see simple graphic expression of Guettard ' s 
perception of distributional regularities in the rocks and their contents 
(Guettard, 1751, p. 363-364). While Guettard's identification of three dis 
tinct zones (the "sandy," "ms.rly ," and "schistose or metallic," respectively) 
implied a distributional concept going beyond simple spot-locations , it did 
not reflect notions of stratigraphy or structure (Rappaport, 1969). Guettard 
had critics who thought he was rash in extending his broad continuities into 
regions where reliable information was scarce, including the Middle East 
(Guettard, 1755, pl. 8) and North America (Guettard, 1756, pl. 7; Cailleux , 
1979). 

Meanwhile in Germany, beginning in the 1770's some scientists and engi
neers linked to the Freiberg mining academy were beginning to produce minera
logical maps that used color to indicate lithological continuity, and that 
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Figure 2 (above). Detail 
from a mineralogical map of 
the country around Etampes, 
southwest of Paris, accom
panying Guettard ' s paper on 
conglomerat es (Guettard, 
1757, pl. 8). Enlarged 
about 15%. Sites of 
mineralogical or lithologi
cal interest are indicated 
by symbols shown in figure 
3. In his text (p. 167) 
Guettard attributed this 
map to a M. Chardon of 
Etampes. 

Figure 3 (right). Legend of 
the mineralogical map of 
which figure 2 is a detail. 
Enlarged about 30%. 
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soon showed signs of evoking structural relations . A good example is the 
petrographic map in Johann Friedrich Wilhelm Charpentier 's book on the miner
alogical geography of Saxony (1778). This map (figure 6) appeared just a few 
years after the very first hand-colored geoscienc e maps , and was one of the 
first to us e boxes for a color key. These are in an arbitrary order , not 
reflecting a conception of spatial or temporal order . Moreover, the colors 
are only a general guide to the main rock types ; the greater importance of 
the now conventional spot-symbols is suggested by the fact that four of them 
are used without corresponding colors, in addition to the eight symbols matched 
with colors . 

The 
directly 

Freiberg school Charpentier represented was soon advocating a more 
spatial sense of rock structure. Abraham Gottlob Werner taught a 

generation of field natura
lists and mining engineers 

• • to identify rock types by a 
combination of lithological 
character and stratigraphic 
position. Through Werner 
geognosy became close ly con
nected with the idea of rock 
sequences corresponding to 
temporal succession . While 
the basic ingredients of 
such principles had been 
available to earth science 
for over a century, it was 
in Wernerian geognosy that 
spatial arrangement was first 
tied to temporal sequence in 
a coherent system . 

Werner advocated mapping 
as part of his geognostic 
doctrine, with a view toward 
exhibiting relations among 
rocks . His essay on the pre
paration of maps was appro
priated without attribution 
by his Scottish disciple 
Robert Jameson ( Ospova.t , 

Figure 4. Part of a map by Philippe Buache for Guettard ( 1751, pl. 31) . 
The darkened area is the bande marneuse or marly zone, enclosing the 
sandy zone, and surrounc.ed by the schisty or metallic zone . Reduced to 
slightly under half actual size. 
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Figure 5. Part of a second map by Buache 
for the same memoire by Guettard (pl. 32). 
Reduced to about two-thirds actual size. 
Here again the marly zone is shaded. The 
legend visible here is supplemented by 
some additional symbols given elsewhere 
on the map. 
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Figure 6. A segment of 
Charpentier's colored 
petrographic map (1778). 
Reduced to about one-third 
actual size. In the legend 
eight rock types are iden
tified by both color and 
symbol, four others by sym
bol only. 



1971, p. 30). The accompanying schematic map (figure 7) illustrates many of 
Werner's cartographic ideas. He wanted colors as nearly as possible to match 
the corresponding rock units, and he recommended that the bottom junction of 
each stratum carry an intensified line of color where it is superimposed. 
Werner also adapted use of arrows for direction of dip, the arrows' lengths 
varying in accord with the magnitude of the angle. 

The Wernerians were those pressing hardest, at the end of the eighteenth 
century, toward cartographic depiction of structure . But mapping of minerals 
and soils was developing along roughly similar lines in several countries-
not just France, Germany, and Great Britain, but Italy, Sweden, and Russia as 
well (Eyles, 1972). 

Figure 1. Jameson's schematic geognostic map (Jameson, 1811), showing all but 
about the bottom tenth. Reduced to about 70% actual size. A dozen colored 
rock units are shown. In addition to giving some indication of structure by 
darkened lines of contact in the color of the overlying rock, the map pre
scribes arrows sho~ing direction of dip. Several specified ranges of steep
ness in dip correspond to certain arrow lengths--the shorter, the steeper. 
Crossed arrows signify vertical or nearly vertical formations. In addition, 
the small cross marks a high point of relief. 
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Stratigraphic Mapping 

By steps and degrees, then, rather than in a sudden leap, geological 
thinking moved toward the conception of mapping strata rather than mineralogy . 
The epoch-making maps that most clearly accomplished the decisive steps were 
the work of the French zoologists Georges Cuvier and Alexandre Brongniart, on 
one hand, and the English civil engineer William Smith on the other. 

The Cuvier-Brongniart map (figures 8 and 9) first appeared in 1811 ln 
conjunction with their reconstruction of the fossil succession in the Paris 
Basin . Ideas about a possible regular relationship between strata and their 
fossil contents had been floating about for several decades, but with Cuvier 
and Brongniart the use of fossils as the primary criterion in stratigraphic 
correlation came into clear focus (Rudwick, 1976b, ch. 3). 

Their map is 81 em. wide and 61 em . high, on a scale of 1:200;000. It 
covers a region from Beauvais and Soissons in the north to beyond Etampes and 
Fontainebleau in the south, from La Roche- Guyon in the west to Montmirail and 
Nogent-sur- Seine in the east. The map is plainly designed to assist the 
text's structurally-informed discussion of the region's rocks. A colored key 
(figure 8) indicates in sequential order the several formations deposited in 
the Paris Basin, above the chalk and the "plastic clay": successive lime
stones , followed by gypsum with freshwater fossils grading up into gypsum with 

Figure 8 . An eastern part of the Cuvier-Brongniart "geognostic map of the 
Paris environs " (1811). Reduced to slightly less than half actual size. This 
portion includes the Marne Valley from above Chateau-Thierry (right) to Meaux 
(left). The boxes on the right are colored keys to the main formations, in 
inverted spatial order. In this photograph, the dark gypsum formations (blue) 
and shaded silicious limestones (purple, lower left) are the only tones dis
tinguishable. 
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marine fossils, then a series of sandstones and some more freshwater forma-
tions near the top. (From the top down, the key follows the formations ' 
temporal order, and would r equire inversion to suit the modern custom match
ing the column with spatial order.) Several sections published in the same 
monograph aid the map's structural interpretation . 

In showing the continuity of strata over several dozens of miles, despite 
horizontal grading of one litho_ogy into another , Cuvier and Brongniart 
established that fossils could serve as a diagnostic criterion superior to 
lithology. Their work also shmved the inadequacy of Wernerian rock classifi
cation, since all these rocks in the Pari s Basin lay on top of the chalk, the 
upper boundary of Werner's secondary. The earth's history must, therefore, 
be longer and more complicated than was generally thought. 

Also, the grading of marine and freshwater sediments into one another 
bespoke important oscillatory changes in local environment without radical 
disturbances. Much interested in problems of the origins of each stratum , 
Cuvier and Brongniart saw their mapping technique as serving historical 
interpretation of each region where it might be used. 

William Smith ' s map (figures 10 and ll) was of a far larger area, and 
was more complicated to produce. His Delineation of the Strata of England 
and Wales finally came out in 11315, years after contemporary geologists in 
England were already using Smith 's methods . It was in fifteen sheets, at 

Figure 9. The west-central part of the Cuvier-Brongniart map. Reduced to 
approximately 40% actual size. Paris is in the lower center. The stippled 
markings along the Seine and lo·wer Marne represent pebbles rounded in trans
port. Areas of sandstone (millstone grit) and sands without shells appear as 
enclosed by the gypsum (dark) above which they lie. Three different upper
middle formations (shaded), to the north, east, and south of Paris are not 
distinguishable from one another in this photograph . 
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five miles to the inch. If mounted together these sheets made an imposing 
map well over eight feet high and nearly three-quarters as wide. 

The hand-coloring was shaded so that the intense tones appear at the 
bottom of each stratum. Accompanying the sheets was a color key in proper 
(i.e., spatial) stratigraphic order. Still another key appeared in Smith's 
explanatory Memoir (1815b), and in due course a number of colored sections 
were produced, further aiding a grasp of structure. 

Smith's big project had begun in the 1790's. Recent research indicates 
that his basic work relied originally on topographic and lithological identi
fication, and that Smith's use of fossil indicators came into his mapping 
only rather late in the game (Laudan, 1974, 1976) . Smith believed the strata 
were formed pretty much as they are found, so it was left to his successors 
to work out the consequences of the opposite conviction , that there had been 

Figure 10. The central 
part of sheet XI of 
William Smith's Deline
ation of the Strata of 
England and Wales (1815a)~ 
showing parts of southwest 
and southwest-central 
England , from the 
Dorsetshire Downs and 
Salisbury Plain in the 
south to the Cotswold 
Hills in the north. 
Reduced to just under 
40% actual size . Clay 
and chalk in the east 
and southeast are shown 
overlying a sequence of 
some ten other forma
tions . The conspicuous 
dark areas in the north
west belong to the coal 
measures . The Univer
sity of Oklahoma copy of 
Smith's map shown here 
(bound together with 
Smith's Memoir, l815b) 
is thought to be a 
slightly later issue, 
perhaps late 1816 or 
early 1817 (see Eyles 
and Eyles, 1938). 
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serious dislocations. Smith practically made i t a matter of principle to 
deal with positions of strata without concern for their origins, in contrast 
to the historical orientation of Cuvier and Brongniart . 

Knowledge of Smith ' s worl~ was passed about within the English geological 
community well before his map was published . Working independently , Cuvier 
and Brongniart were in print several years earlier than Smith . They exploited 
the principles of fossil correlation to notable advantage, and their approach 
lent itself to interpretation of rock structures in terms of historical condi 
tions of formation, deformation, and removal . This being the case , it is not 
surprising that some British geologists who began to make effective use of 
geological mapping were led at leas t as much by the French example as by 
Smith ' s. This was true for Thomas Webster, whose 1814 study of the Isle of 
Wight and the neighboring coast raised English geology to a new level of vis 
ual expression (Englefield , 1816) . On the other hand, English leadership was 
acknowledged in the descriptive t echniques of mapping, drawing French and 
other Continental geologists to England for cartographic tutelage. 

Among them , Cuvier , Brongniart , and Smith brought to fruition a set of 
possibilities that had been 
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gradually assembled over s ever 
al decades--not least because 
of Werner and his geognostic 
school . These geologists pro
vided the conditions for turn
ing stratigraphic mapping into 
a burgeoning geological indus
try . In the second decade of 
the nineteenth century geology 
moved rapidly toward becoming 
a thoroughly graphic enterprise . 
British geologists such as 
Webster , John Farey, George 
Greenough , and Henry De la 
Beche , and Continental ones 
like Leopold von Buch , J. B. J. 
d ' Omalius d ' Halloy, and Ami 

Figure 11. The lower-right 
portion of sheet VIII of Smith ' s 
map , showing part of the Mid
lands . Reduced to a little less 
than half actual size . Forma
tions included are, from the 
southeast: Forest Marble and 
Clay (blue) , overlying the 
Oolites (yellow), in turn 
above the Blue Marl (blue , with 
a number of prominent lobes at 
the lower boundary) , over the 
Blue Lias, Red Marl and gypsum , 
and coal. 



Boue began to treat mapping as a guiding feature of geological discourse. 

The restoration of peace in 1815 reduced impediments to scientists' tra
vel throughout Europe, and stimulated international comparisons of strata. 
The preparation of significant geological studies by investigators foreign to 
the locale is symbolized by the reproduction here of Boue's map of Scotland 
(figure 12) and De la Beche's rendering of the geology of part of Normandy 

· (figure 13). 

Among the most important results of all this activity was the emerging 
conviction of a definite and universal order to the strata, something that 
however strongly intimated by local study required general empirical confir
mation. Comparisons were sought with remoter parts of the world, such as 
North America, based in part on information digested in maps of which William 
Maclure 's (1809) was an early example (Schneer, 1981). 

Figure 12. Boue's generai 
geological map of Scotland 
(1820), showing all but a 
small portion on the right. 
Reduced to about two-thirds 
actual size. The thirteen 
rock units are hand-colored. 
An accompanying, uncolored 
map provided some indica
tion of relief. Boue 
said (p. 503) that more 
detailed maps, unlike 
this one, should show 
orientation and order of 
superposition of the rock 
masses. c ~'·"ll'' 
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Figure 13. De la Beche's "Geological Map of the Departments of the Seine 
Inferieure, the Eure, Cal vados and La Manche" (1824, pl. 11). Reduced to 
about 40% actual size . Relief is shown by hachures . Eight colored sec
tions supplement De la Beche 's successional interpretation of the fif
teen units indicated in spatial order in the colored key. 

Stratigraphy became, then , the hinge upon which much of the new geologi
cal science turned in the first decades of the nineteenth century . Sophisti
cated stratigraphic maps in turn made possible another kind of map--the paleo
geographic map . One noteworthy instance (figure 14) is Charles Lyell 's 
endeavor to "enable the reader to perceive at a glance the great extent of 
change in the physical geography of Europe which can be proved to have taken 
place since some of the older tertiary strata were deposited" (1833, p. 312) . 
Basing his map largely on Boue's general European geological map, Lyell 
observed that his graphic method could readily show which districts had been 
converted from sea to land at some time during the period at issue , but not 
vice- versa. Also in the early 1830 's, Leonce Elie de Beaumont produced a 
sketch-map reconstructing some of the land-sea relations in the early tertiary 
(figure 15). 

Mining Projections 

I turn now to a particQLar way the techniques of mlnlng engineers may 
have helped eighteenth-century naturalists extend their imagination beneath 
the earth's surface . Since the Renaissance, geometric methods had been com
monly used in mining operatiDns. But proto-geological theorists did not for 
the most part see those local methods as relevant to their interests, until 
scientists began to act more fully in accord with a rising ideology favoring 
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Figure 14. Lyell's "Map shewing the extent of surface in Europe which has 
been covered by water since the commencement of the deposition of the older 
tertiary strata" ( 1833). Reduced to slightly over 60% actual size, showing 
all but the upper 3-4 em . Areas left blank in Iberia, Norway , Asia Minor , 
and Russia were deemed inadequately known for inclusion. Dark areas other 
than the present seas are known - -· , ~ 
"to have been submerged during _.. 
some part of the period" since 
the early tertiary. Lighter 
tones other than those left 
blank are either pink (primary 
and transition formations) or 
blue (secondary), indistin
guishable in this photograph. 

Figure 15 (right). Elie de 
Beaumont's paleogeographic 
map of western Europe in the 
early tertiary (Aubuisson de 
Voisins, 1834, pl . VIII, fig . 
1). Reduced to approximately 
85% actual size . This version 
differs insignificantly from 
the one in Elie de Beaumont 
{1833, pl. VII, fig. 5). 
Elie de Beaumont first used 
such a map in gis geology 
course at the Ecole des 
Mines (1833, p . 121). 
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a convergence of practical and abstract knowledge. Around the middle of the 
eighteenth century specialists in mining technology and philosopher- natura
lists seem to have gotten more closely in touch with one another; the greater 
profit may well have been to t he theoreticians. 

Mine plans abounded in the publications of Enlightenment rationalizers 
of the mining arts. Typical are the plans of mineral veins of the Joachimsthal 
mining district in the works of travelers like Ignaz von Born (1777) and Johann 
Jacob Ferber ( l774b). It is unclear just how much these two-dimensional plans 
in themselves fostered interest in "subterranean geometry" outside of techno
logical circles. But quite intriguing, from the standpoint of our present 
subject, is the appearance of plans matched with sections, one a projection of 
the other, to convey a clearer sense of underground position. How old this 
practice was I have not found out, but it evidently became fairly common in 
the second half of the eighteenth century . The French mining engineer Antoine
Gabriel Jars, in his posthumous descriptions of mines he investigated during 
the 1750 's and 1760's, provided such matched profiles and plans, notably those 
shown in fi gures 16 and 17 . Similarly matched sections and plans can be found 

Figure 16. Overhead and side views of veins and a mine in Jars (1780, pl. 1). 
Reduced to just under half actual size. Figure l (top) is a plan of "veins 
of different orientations and inclinations." Figure 2 (middle) is a "section 
or profile of a mine." Figure 3 (bottom) is a horizontal plan of the mine 
works profiled in figure 2 above. The figure s are used in J ars' opening sec
tion on theoretical and practical subterranean geometry (p. l-54). 
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in naturalists' writings giving particulars about mines) including some works 
of Ferber's (l774a, pl . 1). 

It is difficult to escape the suspicion that these exercises in three
dimensional representation, becoming habitual parts of literature attended to 
by scholars more than by craftsmen, in turn had an effect on the geological 
mentality, which up to about this time had generally kept to its occupation 
with two-dimensional distribution. In this way technical practices may have 
helped early geological scientists conceive problems about the earth 's crust 
"in depth." 

Figure 17. Plan and corres
ponding section of one of 
the Kongsberg silver mines 
in Norway, visited by Jars 
in 1767 (1780, pl. 9). 
Reduced to approximately 
half actual size. 
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Representation of Relief 

Another interesting aspect of geoscience mapping's development during 
the eighteenth and early nineteenth centuries, one we have seen something of 
in the maps reviewed already, was the problem of how to display surface relief. 
This question had greater importance to geological thought than might be sus
pected, because before around 1800 no very consistent and clear distinction 
was made between structure and topography. 

Centuries-long custom of pictorial representation was the background out 
of which eighteenth-century topographers worked. Mountains as mole-hills 
(figure 1) were standard conventions, and the seeming carelessness of such 
renderings of mountains lingered on in some maps clear into the nineteenth 
century. 
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Figure 18 . Part of Scheuch
zer's pictorial charting of 
the Inn's rise in the upper 
Engadine , and surrounding 
mountains (1723, fig . 11). 
Reduced to slightly over 
half actual size. 



From throughout the eighteenth century we can find many examples of maps 
that worked toward a higher standard of exactness for the forms of certain 
features like rivers and lakes than for hills, mountains, and valleys. Moun
tains were not yet much comprehended as individuals, but were commonly regar
ded as a type with little interest. Before mappers would portray mountains 
as unique objects, with distinct features, a change in attitude would be re
quired (Brae, 1969). Although Johann Jacob Scheuchzer (1723) did exhibit 
some topographic interest in differentiating particular summits, his carto
graphic rendering of peaks hardly got beyond a style of endless repetition 
(figure 18). 

Semipictorial evocation of relief began in certain cases to verge toward 
a slightly abstracted technique of shading. This is apparent in Marsigli's 
map showing the Danube headwaters (figure 19). A transitional state between 
a bird's-eye view and a shading convention is even more evident in some parts 
of Marsigli's other maps in the same work. Subtle hachuring was one of two 
important new techniques 
introduced at roughly the 
same time. Hachuring 
caught on rapidly and 
reached high levels of 
refinement by the end 
of the eighteenth cen
tury. The other notable 
invention was the con
tour line, but it met 
with little acceptance 
until the start of the 
following century. 

Figure 19. The source of 
the Danube, in Marsigli 
(1744, pl. 1). Reduced 
to approximately 4 3% actual 
size. 
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Figure 20. Part of Buache's physical map of the English Channel (1756, 
pl. 14). Reduced to approximately 80% actual size. Contour intervals 
are 10 fathoms. The straight lines mark the location of the accompany
ing "profile." 

The earliest published m~ps using contour lines were designed to indicate 
depth in water. Isobathic lines appear on several maps of the 1720's and 
1730's. Among the most famous examples from around mid-century are Philippe 
Buache's English Channel maps (figure 20). But neither for depths nor alti
tudes did contour lines thrive, for many decades. Hachures, on the otherhand, 
drew the sustained attention of draughtsmen hoping to capture the relief of 
land. 

Early hachuring commonly resulted in an exaggerated flatness of appear
ance for the greater part of the area portrayed , and an equally exaggerated 
steepness of declivities. Valleys look as if they ·were incised into level 
uplands (figures 2 and 13) . An improvement could be made, of course, by 
multiplying the levels. And in the hands of skilled artists remarkable 
effects were achieved. A map in Peter Simon Pallas ' account of journeys in 
southern Russia during the l 'i'90 ' s , for example , begins to create an illusion 
of some continuity from one l evel to another (figure 21). 

A somewhat similar effect is seen in an early nineteenth-century map in 
Andre-Jean-Marie Brochant de Villiers' report (1817) on a locality in the St. 
Gotthard district of the Alps (figure 22) . Here the relief comes across by 
hachured representation of levels, almost as if through combination of contour 
lines with shading. Conceivably this was even deliberate. 
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Figure 21 . Part of a topographic map of a district of the northern Caucasus, 
from Pallas (1799, pl. 16 )·. Reduced to approximately 43% actual size. The 
area includes several miles of the valley of the Narzan, a tributary of the 
Podkuma River (right) . 

Figure 22. Map of the Val Canaria, from Brochant de Villiers (1817, pl. 6). 
Reduced to about two-thirds actual size . 
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Advances in techniques for portraying relief roughly paralleled the rise 
of geological sensitivity to the importance of perceiving rock structure in 
three dimensions. As we have seen, sections were a supplementary device 
resorted to with increasing reg~arity . 

Geoscience Empiricism and Cartography 

It seems to me ~orth ment i oning that the map we just noticed from Pallas' 
travels (figure 21), although a striking product of the cartographic art, was 
by no means characteristic of Pallas' work. None of the few maps Pallas pub
lished is tied ih any remarkable way to his major points of theoretical inter
est. A more general remark that I think can be made about maps in eighteenth
century geological writings i s that their presence or absence is no reliable 
guide to the author's reputati on as an observer . Deodat Dolomieu and Horace
Benedict de Saussure were, like Pallas , among the most highly-esteemed geolo
gical empiricists of the later eighteenth century, and their work also made 
slight strategic use of maps. The few maps found in Dolomieu's writings are 
singularly empty of any valuable geological thought or information. Saussures 
map of the Mont Blanc district (figure 23) is not without interest and attrac
tion, but considering the body of information contained in his Travels in the 

Figure 23. 
Blanc," in 
glaciers of 
bumpy sea. 

Detail from the "map of the part of the Alps neighboring Mont 
Saussure (1786 ). Reduced to about two-thirds actual size . The 
the Mont Blanc massif are shown draped over the terrain like a 
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Alps Saussure communicated little of scientific moment through maps. (Saus 
sure was also a pioneer alpinist keenly alive to the individuality of moun
tains, something one might not guess from this map, so little evolved from 
Scheuchzer's type seen in figure 18.) 

But I would like to take note of two classic instances of geological 
observation reported through maps in the eighteenth century. One is Marsigl i's 
·early-eighteenth-century representation of a "hidden coast" off the French 
Mediterranean shore (figure 24) . Soundings showed what seemed to be a shallow 
and extensive submarine platform, terminating rather abruptly . This had 
apparent implications for the true delineation of the continents . 

Figure 24. Part of the Golfe 
de Lion, from Marsigli (1725 , 
pl . 1). Reduced to slightly 
over half actual size . Off 
the Mediterranean coast near 
Marseille, the well-defined 
lines mark the location of ·a 
steep edge to the "hidden 
coast" at sixty to seventy 
fathoms of depth, established 
by soundings. The finer line 
(lower left) represents the 
shelf margin's more uncer
tain location, from scant 
evidence . 
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The other case is the survey of the Auvergne volcanic district made 
under Nicolas Desmarest's direction beginning in the 1760's. His first pub
lished map (figures 25 and 26), presented to the Paris Academy in 1771, shows 
results of meticulous surveys of t he positions of various flows, done in col
laboration with two royal geographical engineers. Desmarest and his co
workers succeeded to a degree perhaps unmatched throughout the century in 
capturing visually the extent of volcanic flows of different ages. Later car
tographic results of Desmarest's continuing work were still coming out over 
sixty years after he began, and were st i ll commanding respect at that time. 

A type of field map I have not encountered from before the late eighteenth 
century is the highly detai l ed and l ocal chart or plan confined to areas 
measurable in, say, tens of yards. Specimens I know about include sketches in 
Pierre-Bernard Palassou' s study of the Pyren:ees (1784). The map in figure 27 
shows rocks at stream level, identi f ied as .argillaceous schists with singular 
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variations of stratigraphic 
orientation. Quite similar 
large-scale maps done by 
John Clerk of Eldin in the 
1780's were recovered re
cently with the drawings 
for James Hutton's Theory 
of the Earth (Craig, 1978). 

Figure 25. Title and leg
end of Desmarest's initial 
map of the lavas around 
the Mont-Dore (1774, pl. 
15). Reduced to approxi
mately 87% actual size. 
Recent lavas are distin
guished from old ones. 
Also distinguished are old 
lavas considered to have 
been erupted in place. 
This was significant be
cause certain of the older 
lavas now found separate 
from the main lava masses 
were believed to have been 
cut off by the accumulated 
effects of erosion. 



Figure 26 (right). A 
north-central section of 
Desmarest's Auvergne map. 
Actual size. Modern lava 
flows cover old ones 
northwest of the Puy-de
Barme. Dissection of old 
lava flows by stream 
action is seen in several 
places, notably north of 
Olby (top). 

Figure 27 (below). Map 
of rocks exposed along a 
stream bed in the Pyre
nees (Palassou , 1784, 
pl. 2, no. 2). Reduced 
to about 90% actual 
size . No scale is 
given . 

39 



Tneories of the Earth 

The final group of illustrations involves maps governed by theoretical 
concerns different from the stratigraphic problems that tended to dominate as 
the geological map came of age . 

The French geographer Philippe Buache, whose work we have seen in connec 
t ion with the early use of isobathic lines (figure 20) and with Guettard ' s 
efforts to display the distribution of mineral matter (figures 4 and 5), was 
perhaps the eighteenth century's most determined advocate of the theory of a 
global " skeleton" or "scaffolding." Possibly this idea derived from a Renais
sance vision of an animated earth. In the eighteenth century , however, it 
flourished for a time in a mechanism-dominated intellectual climate where the 
basic framework of geological thinking was the "theory of the earth ." These 
theories reflected the presumption that scientific understanding of the earth 
should be law-like (preferably expressed in mechanical terms), global in 
scope, and comprehensive in accounting for whatever changes the earth has 
undergone. Far from directing attention principally to details of local rock 
disposition, the tradition of theories of the earth tended to encourage 
breadth of vision. 
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Figure 28 . Part of Buache ' s "physical planisphere 11 (Buache , 1756, pl. 13) . 
About two- thirds actual size. Many of Buache's maps display his insistence 
on submarine continuity of mountain-chains, and the function of these as a 
sort of gl obal skeleton. 
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For Buache, the existence of a pattern Of continuous , inter connecting 
mountain ranges, manifesting some geometric order, was a basic organi zing 
principle of earth science (figure 28; also figure 20) . Much of the credence 
this idea momentarily received was lost later in the century , as geographi cal 
information not amenable to the theory gathered and as simple geometric laws 
for mountain-chain organization failed to reveal themselves . Nonetheless , the 
sort of theoretical impulse this exempl ified--an ideal of generalized obser
vational law as the proper basis for a theory of the earth- -was a tenac i ou s one . 

Geometric laws or relations which must simply be described, even though 
not for the present understood, were also on the mind of the gr eat naturalist 
Georges-Louis Leclerc, Count Buffon, when he supplemented his 1749 Theory of 
the Earth with maps supposedly showing order in the orientation of the contin
ental land masses (figure 29) . Both old and new worlds , the ear th ' s two great 
continental agglomerations, were determined by Buffon to be disposed along 
long axes of maximum northern and southern extent . These axes were inc lined 
about thirty degrees to the equator, but in opposite directions. Buffon r ec 
koned that the geographic centers of gravity, as it were , of both these land 
masses ranged in symmetrical positions across the equator . This information , 
Buffon believed, could not but be fundamental in ways not yet apparent to 
comprehension of the earth as a physical object with an ordered , non- acc i den
tal history. 

Figure 29. Buffon's map of the 
new world "according to its 
greatest diametral length" 
(Buffon, 1824, p. 250; this 
map differs insignificantly 
from the one published in 
1749). Reduced to about 58% 
actual size. According to 
Buffon, nearly equal surface 
areas exist on either side of 
the vertical axis inclined 
about 30° to the meridian. 
A comparable relation is 
found for a similar line 
cutting the old world 
(Europe, Asia, Africa). The 
two symmetrical axes mark 
land extending to the same 
maximum northern and southern 
latitudes, but in the old 
world the land's bulk is cen
tered north of the equator , 
while the opposite holds in 
t he new. These and other 
relations, including a notable 
parallelism of coasts across 
the Atlantic, were taken as 
significant of deeper prin
c i ples not yet discovered . 
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Although we may be tempted to think Buffon's notions amusing or fantas
tic , it is important to reali ze that he and Buache were not part of some 
reactionary movement, but participated in a natural outgrowth, in many ways 
progressive , of the Cartesian·-Newtonian natural philosophy with its mechanism 
and quantification. 

Some of the same patterns of thought involved in theories of the earth 
are reflected in the ingenious maps of Edmond Halley, half a century before 
Buache and Buffon . One of the best known is Halley's map of the trade winds 
thirty degrees either side of the equator (Halley, 1688). With that map 
Halley identified a regularity in te rrestrial phenomena, and was also able to 
assign it a provisional mechanical cause . He did something much the same 
with an equally famous map charting lines of equal compass variation. The 
seemingly so promising isarithmic maps conceived by Halley had hardly any 
direct emulators , however, until Alexander von Humboldt a century later. Be
sides inventing the isothermal map, and articulating other natural r egular
ities such as the biological affinities detectable within climatic zones, 
Humboldt was an enthusiast for geometric patterns in mountain-range constitution 

I, ' ' H /1 t. 

( I I I ' 

/ { '' I I I J . ' ~,.. \' 

I ; 

\' ' H l 

42 

Figure 30. Part of a map of 
the French side of the Pyre
nees, from Palassou (1784, 
carte 3). Reduced to about 
40% actual size. North is 
to the bottom. Faintly 
visible dotted and dashed 
lines running east-southeast 
to west-northwest represent 
the direction of alternating 
beds of limestone and 
schist, indicated by rectan
gular and diamond symbols, 
respectively. The stretches 
of beds are interrupted 
here and there by masses of 
granite. Rounded stones 
cover broad areas of the 
foothills and lower river 
valleys. 
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and orientation (Cannon, 1978 , ch . 3} . 
however, Humboldt's 11loxodromism"-- his 
laws in the geometry of orographic and 
expressed in the form of maps . 

So far as I have been able to tell, 
belief in geophysically fundamental 
stratigraphic disposition--was never 

Ideas akin to loxodromism do show up in the maps of some of Humboldt's 
close predecessors and contemporari es. In mapping the Pyrenees, Palassou 
(1784) thought he could disc ern continuous stretches of limestone and schist 
lying more or less regularly along lines running 73 degrees west (figure 30) . 
Not many years later, in an adaptation of Palassou 's work, Louis Ramond de 
Carbonnieres found very similar lines of orientation in the same region, 
although he now located trends of primary, transition , and fossiliferous 
secondary rocks along these axes (figure 31). 

A pers istent tradition of such geometric interests, sometimes but not 
always manifested in maps , helps make intelligible the maps of Leonce Elie de 
Beaumont , in some respects an intellectual descendant of the Enlightenment 
theories of the earth . A member of a French mission , early in his career , to 
study English mapping techniques, Elie de Beaumont applied himself to gee
dynamical studies seeking to combine investigations of mountain origins with 

Figure 31 . French side of the high Pyrenees , from Ramond de Carbonnieres 
(1801, pl . 5). Reduced to about two-thirds actual size. The dotted lines 
marking the 11 chainon collateral" on either side of the main axis indicate the 
mean locations where these formations begin, moving outward. But the more 
far-removed dotted lines show the innermost limits where continuous fossil 
bearing beds are found . 
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Figure 32 . "Sketch of the directions which dominate in some mountain 
systems," (from Elie de Beaumont, 1829-1830, v. 19, pl. 2) . Reduced to 
about 57% actual size . Each of the six distinct systems of mountain 
ranges (marked in different colors) exhibits parallelism. In later 

/ 

development of this work Elie de Beaumont enlarged the number of systems. 

historical reconstruction of past geological events. A map with some of his 
initial tectonic work (1829-1830) displays parallelism in contemporary moun
tain chains as a key to piecing together the earth's crustal history through 
its episodes of mountain building (figure 32). 

It has been argued recently (Greene, 1982) that the course of change in 
gineteenth-century geological thought followed tectonic-episodic pathways like 
Elie de Beaumont's rather more than has ordinarily been thought, and strati
graphic-gradualist routes rather less. It may also be that a "loxodromic" 
element in early geoscience mapping, largely unattended to in the historical 
literature, was more significant than has been realized. 

Conclusion 

It is almost impossible to review the changing place of maps in the earth 
sciences during the century or so before the 1830's without being convinced 
that they mark a great change in assumed forms of geoscience communication. 
At the start of the eighteenth century scientific discourse about the earth 
used visual representation in general, and maps in particular, in little more 
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than ancillary ways. By around 1830, geological communication was reaching 
a point where it could hardly have proceeded without maps of various kinds. 
Geoscience had generated a new visual literacy. 

While maps became imperative elements in the language of the earth 
sciences, their development evidently followed more than a single line. This 
is in keeping with the theoretical pluralism that characterized geology for 
many years, well beyond its establishment as a recognized science. The most 
promising approach we can take to further enlarge our understanding of geo
science maps in history remains to examine them 11 as mi-rrors of geological 
theory" (Rappaport , 1964, p . 74). 
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A Note on Sources 

No effort has been made to provide here a comprehensive bibliography of 
the history of early geoscience mapping. To anyone wanting to explore the 
subject further I recommend Rudwick (l976a) as an initial reading. Those 
familiar with Rudwick's brilliant article will recognize my indebtedness to 
it. References found there, in recent works listed below such as Robinson 
(1982), and in the bibliographies to entries in the Dictionary of Scientific 
Biography (1970-1980), will lead the way into the literature. See also the 
thorough book on Irish mappers by Herries Davies (1983) . I was unable to con
sult Dudich (1984 ). 

In addition to my reliance on Rudwick 's work, I must mention my equally 
heavy obligation to Rachel Laudan, who generous ly lent me a copy of her excel
lent doctoral dissertation (1974). Her study , on which I depended a good 
deal, is a fine example of historical scholarship placing geological mapping 's 
evolution within its scientific and cultural context. This broader dimension 
is lacking in many older and more narrowly-conceived investigations of geo
science mapping's past, such as North (1928) and Ireland (1943), which none
theless remain worth consulting. 
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PRESERVATION OPTIONS FOR GEOLOGY SERIALS CONTAINING MAPS 

Susan Klimley 

Lamont-Doherty Library Geological Observatory 
of Columbia University 

Palisades, New York 10964 

Abstract--Because of the widespr~ad use of large color maps, geology serial 
titles present unusual preservation problems, when the original becomes too 
brittle to rebind. Preservation of the actual item requires expensive en
capsulation and separates the text from the maps. Microform solutions have 
proved less than satisfactory because of both the difficulty of viewing 
maps in their entirety and making copies of maps on standard microform 
equipment. The potential of new technological options, such as laser opti
cal disks seems promising but questions remain regarding the feasibility of 
large scale retrospect i ve conversion and cost of equipment. Many questions 
regarding the minimum requirements for preservation remain to be addressed. 

For a specialty of science that has only 10% of American scientists, the 
geology literature seems to walk away with the award for most library problems 
peculiar to a discipline. Today, I will set aside many of geology's notable 
problems -- the guidebooks, the societies that change officers and addresses 
annually, the states that can not maintain a standing order -- and concentrate 
on the topic of this symposium, that is, maps and the difficult preservation 
problems that their presence poses for the future of geology library collec
tions. 

Since the map librarians have been active in systematically addressing 
the preservation questions related to sheet maps, the emphasis of my paper 
will be on that unique geology combination: the combined text and oversized 
color map. Found ubiquitously in both the geology monograph and serial liter
ature, this combination is not an occasional feature of the literature but 
rather the norm. It is noteworthy that despite the substantial costs of using 
this format, it has persisted in geology as the most successful vehicle for 
displaying information. It is therefore important that geology librarians and 
researchers consider carefully the requirements that will need to be met by 
preservation methods and keep abreast of developments in preservation so we 
are certain that the special requirements of geology will be met. 

To briefly review the problems that led me to this task: my interest in 
preservation of the geology literature began in 1982 when I attempted to 
verify the suspected high proportion of geology materials both needing preser
vation and having oversize color maps associated with th~m. In my study of the 
Geology Library at Columbia University, I determined that a substantial part 
of the collection needed preservation treatment and was too brittle to rebind. 
In addition, of the materials in need of an alternative to rebinding, 3% of 
the monographs and 54% of the serial titles contained the complex preservation 
situation of large color maps (Klimley, 1982.) 

My interest was further piqued last year when unhappiness with University 
Microfilms International's dissertation filming practices became acute and a 
GIS committee was formed to try and influence UMI practices. The dissertation 
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problem seemed to me to be the same text/map preservation problem I had en
countered in my previous resea1:ch. Find a way to produce a usable microfilm 
of a geology dissertation and you would have an acceptable mechanism for 
serials or monographs containing maps. 

For the past six months, 1 have talked to commercial microfilm producers, 
librarians at our national libr aries and preservation specialists. I have 
tried out microfilm printing equipment in trainyards and developed a cauli
flower ear from talking on the telephone. There is still a lot to learn about 
all the technological options open to us fo r preserving the geologic litera
ture. But I do feel I have gained . an idea of what is presently available to us, 
its limitations and some of the questions we have to answer in order to develop 
better alternatives. 

What I would like to do today is to first describe some of the preserva
tion options currently available, second to give my sense of how geology's 
needs are being addressed in some of the experimental projects underway and 
finally to suggest what actions geology librarians in the future might take to 
insure usable preservation of geology materials. 

One of the preservation techniques presently available to the geology 
librarian when a volume contains the text/map combination and is too brittle 
for rebinding is to preserve the hard copy by alternative means. This is 
commonly done by disbinding the volume and copying the text either by photo
copy of some sort or microform and encapsulating the maps which are then post 
bound into an oversize volume. Such a procedure was undertaken as a special 
project by Columbia's School of Library Service Conservation Program this past 
year. It had become clear that of our eight copies of Charles Berkey's Geology 
of New York all were too brittle to rebind and that between the eight volumes, 
only two full sets of the oversize maps still existed. 

The text was photocopied onto acid-free bond paper and bound. The maps 
were collated, repaired, encapsulated, and post bound into a large volume 29 
inches by 18 inches. We are fortunate at Columbia to have an ultrasonic poly
ester welder, which was used to seal the edges of the pages, the seal elimi
nates the need for an adhesive. The text and map ended up effectively sepa
rated with the text in the normal bookstacks and the maps in the oversized 
book section. 

I dwell on this technique because this case of a volume heavily used, 
locally significant and/or written by a former department member, entails 
circumstances common to all geology libraries. This is a preservation tech
nique that despite its expense and labor intensiveness, will be used by all 
geology libraries for some materials. The hard reality remains. We ended up 
with two separately bound copies of the maps. The project, not counting the 
photocopying of the text, utilized 30 hours time of two second-year Conser
vation students, about $20 of supplies and access to the $10,000 ultrasonic 
welder. The result is imperfect as the text and the map are physically sepa
rate. 

An idea of commercial costs for this treatment may be gained by a Baseline 
note on the cost to have atlases encapsulated and postbound by Heckman Bindery 
in Indiana. The~ indicate that the cost runs $3.88 to $4.26 per leaf and an 
average atlas runs between $135 and $270. An atlas obviously has many more 
sheets needing encapsulation than an average serial volume but it has the ad-
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vantage of having standard size sheets and probably does not have the 
"giant"-sized sheets that are not uncommon in geology. There are differ
ences between the commercial treatment of atlases and serials with the map/ 
text combination, but I think this dollar breakdown gives one an idea of 
the additional costs that this process would add to our serial preservation 
efforts • . Similar services are available through other commercial binderies 
and regional conservation centers. 

Although I expect all libraries to use this preservation method for 
some materials, I cannot imagine that the resources needed to use it as a 
matter of course will be commonly available, nor can I imagine that we will 
have the facilities that would be needed to store the number of over-sized 
books created if we decided to preserve journals this way. 

But there is another preservation method that is currently in use that 
we all have had experience with, the University Microfilms International 
microfilm and the USGS Open File Report fiche. First -- UMI dissertations. 
As was brought to the attention of GIS last year, UMI has followed the 
practice of filming oversized maps in sections, often taking many frames to 
cover a single map sheet. When hard copy was produced in the books on 
demand cover, each frame was bound into the book binding. The maps were 
impossible to view as a whole either in the hard copy or on a microfilm 
reader. Samples loaned to me by John Crissinger at Virginia Polytechnic 
Institute contained so many pieces of maps that it was impossible . to see 
where one map ended and the next began, much less see the point the map was 
trying to illustrate. A really poor solution to the text/map problem. And 
yet as I pulled together my case against this practice, I fortunately talk
ed to our preservation department who kindly informed me that UMI was follow
ing Library of Congress specifications for microfilming oversize documents. 

To set aside the problem of the specifications and standards for a 
moment, I spoke to Norma Smith, manager of dissertation publishing at UMI, 
earlier this fall and again this month. The concerns of the geologic com
munity have been heard. After several years of deliberation, UMI has 
decided to provide an alternative to present sectional filming. The disser
tations will continue to be filmed following LC guidelines but UMI will 
also retain the hard copy of oversize maps and for an additional fee and 
only upon request, will provide a large size photographic reproduction of 
the map using a "newspaper" camera. 

They expect this alternative will be available early next year, one of 
the delays being the logistics of maintaining the hardcopy map originals. 
Ms. Smith stressed the unusual problems this posed for UMI since they have 
never attempted to store physical documents and standardization of the film
ing process had been one of the keys to their success. She is also concern
ed that the quality of results may not be adequate especially in the repro
duction greys. Only materials being currently microfilmed will be available. 
No color. An interesting solution and it will cost us. 

Another commonly available microform with the text/map characteristics 
is being used by United States Geological Survey to distribute its Open File 
Reports. Unlike the present UMI microfilm maps which can not be viewed as 
a whole because they were filmed in sections, the maps are filmed as a single 
image on 3Smm film. As my patrons struggle to view the whole map on our 3M 
microfiche reader, I always had the feeling that if I could just get big 
enough equipment, this solution might not be bad. 
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So Sherry Byrne of the Columbia Preservation Department and I went in 
search of the giant reader printer. Our 3M gui de took us to the railroad 
yard of MetroNorth, one of the major New York commuter lines where, after 
donning hard hats, we located an of fice wi th some of the most advanced 
microfilming equipment available, in this case used to film and reproduce 
large electrical drawings of commuter t rains. 

It was quite an experience . The equi pment does exist. We examined the 
3M 624 Enlarger Printer which i s able to print from 35mm onto plain paper 
sheets in sizes from 8~ x 11 inehes to 24 x 36 inches. We had taken our USGS 
fiche with us and were able to 'view a who l e map at once, although the machine 
is really not a "reader" per se. Clear full-sized copies were produced in 
seconds compared to the 6 exposures and 30 minutes it takes my student assis
tant to piece together a single map us i ng our standard equipment. 

Is this the answer? Well, it does answer the question if you can afford 
the $350/month rental cost on the equipment, the $.40 per print, and have an 
extra 11 x 13 feet to house the machine. 

I spoke to the librarians at USGS libraries in Reston and Denver to see 
how they managed hard copy of the Open File Reports and found out that they 
are not produced in-house for patr ons . Instead, they obtain hard copy the 
same way you and I do, through the Open File Services Section. I spoke to 
OFSS and found out that they contract out the reproduction of the Open File 
Report maps to a Denver company called Photogeometrics which produces a 
blue print type, ozalid copy. 

It is difficult to get a cos t f i gure on OFSS services. The gentleman 
I spoke to said that the cost of an Open Fi l e Report can cost between a 
dollar and $2000. It all depended on the particular number. I checked on 
the price of two titles. One was a reconnaissance geology of a quad in 
Saudi Arabia containing 39 pages of text and two maps. It would have cost 
$10.50 and would have had a 3-5 day turn around time. A preliminary geo
logic map of a quad in California consisting of one large map filmed in two 
sections would have cost $1.75 with t he same turn around. This is another 
solution: to have clear hard copy available but not on site and at a cost 
well above photocopy costs. 

If you have ever tried to replace a geology serial title with a micro
form copy, you've probably suspected that geology titles are underrepresent
ed among converted titles. Just to ver i fy my suspicions, I took a random 
sample of 52 geology serials from my libraries and checked to see what sort 
of microforms were available. The sample turned up the kind of titles one 
would expect to see in a geology library: Computational Seismology, Quater
naria, Oregon Geology. After checking current catalogs· from UMI, Pergamon, 
and Princeton, I found that only 11 t itles were available and the complete 
run was available in only 5 of those. Conversations with Elida Stein, who 
handles microform replacements in t he sci ence libraries at Columbia, indi
cated that these three producers are able to supply all the needed micro
form titles for the other science libraries. The difficulties of the text/ 
map combination probably in add i tion to the relatively small group of poten
tial customers, has affected what i s avai lable in the most common preserva
tion format. 

In the back of everyone's mind, I think, is the hope that we are just 
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missing something, that our national libraries are working on a better 
alternative. I spoke with librarians at the USGS Library in Reston. While 
acknowledging the preservation problem in their library, they said they do 
not have a preservation program. Interestingly, at the USGS Library in 
Denver, although a preservation committee exists, Robert Bier, the director, 
feels that the climate has been kinder to their collections and they do not 
face the accelerated deterioration common to east coast libraries. 

With the help of my GIS connection in Washington, Barbara Christie, I 
was able to get in touch with several Library of Congress librarians who 
were familiar both with geology's problems and preservation programs. Tom 
Alboro of the LC Conservation Office told me that decisions were being made 
on an item-by-item basis, but the encapsulation process was the best solu
tion they had. He did not feel it was a very attractive solution but it was 
all that was available at this time. 

I also spoke to Joseph Price, Chief of the Science and Technology Divi
sion and Head of the Optical Disk Pilot Program. Unfortunately the pilot 
project for the optical disk project has opted to accept nothing over 
10" x 14". As this had been one of my favorite options, I expressed my dis
appointment. He commented that the newspaper groups weren't too happy either. 

If one thinks in international terms , George Cockbur-n 
from the Service de la Geoinformation, Ministere de l'Energie et des Res
sources gave a presentation last year at GSA about the operational microfilm
ing project he directs (Cockburn, 1983, p.151-161). There is similarity 
between his central office in Quebec and the possibility of a centralized 
filming facility in the US and our local libraries. 

I questioned him closely on the techniques and equipment he uses. The 
filming follows existing engineering document standards. The key to his 
success seems to be the equipment for viewing and reproduction. He uses 
oversize microfilm viewers so a whole map can be seen at one time. These 
are of French manufacture and run approximately $4,00~ about the same price 
of a 3M reader printer. Copies are made on a different piece of equipment 
again, of French manufacture. George's main office has an OCE 3750 printer 
that can print up to 34 x 44 inches, takes up a space almost 13 x 4 feet and 
runs $50,000 to $60,000. The regional offices use a smaller machine, the 
OCE3710 which produces a hardcopy sheet about 17 x 24 inches, takes up a bit 
less than 3 x 3 and a half feet and runs $9,000. 

Maps are not microfilmed in color because of problems with quality and 
the difficulty of producing reasonably priced copies. Color maps are, how
ever, included in the program. The information shown by color is indicated 
by making sure contacts are visible and coding the colors with nubmers. Is 
this an acceptable solution? Are these costs in line with what we can 
afford? 

Although I specifically wanted to concentrate on reality rather that 
what might be, I discussed the USGS laser optical disk project with Ted 
Albert, Coordinator of Data Bases at USGS. He told me that this project is 
beyond the theoretical stages and potentially could have a big impact on our 
needs. Being pressed by the need to store the vast quantities of digital 
data being generated by the Landsat programs and under legal mandate to 
store Water Division paper documents, they hope to have the program opera
tional by 1985. 
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I questioned Mr. Albert closely about some things near and dear to a 
librarian's heart. It seemed that key needs were being taken into account: 
storage, retrieval and ability to produce hardcopy and all in color. Since 
maps are initially their prima.ry concern, I had no doubts that they would 
have the capacity to handle t he size of documents that concern us. Perhaps 
most importantly, from the point of view of this paper, Mr. Albert hesitated 
only slightly when I questioned whether the project was planning to handle 
retrospective materials. I questioned him about the feasibility of this 
storage mechanism for individual libraries and he expressed confidence that 
this technology was going to he within the reach of individual libraries. 

I felt Mr. Albert was int erested in my specific questions about the 
project. He invited me to suggest types of materials which might be used in 
the testing process. I have since responded to Mr. Albert, holding back my 
inclination to suggest the Memoirs of the Geological Survey of India, and 
instead suggesting what I think is a reasonable test case -- the USGS Bulletin. 
It seems to me a perfect test case--it clearly combines lengthy text and a 
hefty proportion of maps. The title is becoming an urgent problem because 
of the increasingly brittle paper of its earlier volumes. It is also a title 
that would be of almost universal interest to American geology libraries. 
If they can handle the Bulletin, they can handle it all. 

There are certainly other programs and projects, techniques and equip
ment that may help us with our problems. For example, one area which I did 
not look into extensively but which was mentioned by several people I spoke 
to was color microform which has been used in art history. Instead, I con
centrated on technologies applied to geology materials containing the text/ 
map combination. Geology materials have not been used in many pilot projects, 
in general. This is understandable. Geology is not the "norm" of the print 
world. 

Where do we go from here? As I discussed options with the variety of 
people I talked to, I realized that although we all agree maps hold a very 
special place in geology, we haven't really analyzed the nature of that 
place. I discussed the work I had been doing with a graduate student on the 
way home one night and we talked about the amazing persistence with which 
color oversize maps have been generated by geologists -- despite the cost 
associated with them. He suggested that far from moving away from color, 
more geologists were utilizing color for data display because of the advent 
of color graphic display terminals. 

There are some interesting questions that bear further research. What 
happens if you can only view the area depicted a section at a time? Does 
the eye pick up the overall picture? If we change from color coding of 
data to use of symbols, will the contrast be great enough to see patterns 
particularly in an area of complex geology? How much advancement in geo
logy has been the result of being able to display data over large areas on 
a map contrasting trends and patterns in color? 

These are not simply academic questions. They reveal to us the bottom 
line. What is the minimally acceptable preservation vehicle from our point 
of view? Must we be able to show color or is it something we will have to 
give up for cost reasons? Must we be able to produce usable hard copy? 
George Cockburn made the comment that he felt failure to produce usable 



hardcopy from microform maps had been a prime stumbling block to the accep
tance of microforms. The scientist could see the map on the screen but he 
really couldn't make it his own. He couldn't add his data or observations 
to it. 

On the other hand, when you stop to think of it, when our patrons today 
want a copy of a map, don't they struggle with the photocopier piecing it 
together? They don't get color in my library either. It was interesting to 
talk to Nick Christie-Blick, a sedimentologist at Lamont-Doherty Geological 
Observatory, about black and white photocopies of maps. He pulled out a UMI 
thesis, and opened it to a map that he had hand colored in the areas of 
interest to him by consulting with the original. What will happen if we 
replace the originals with black and white and there is no colored copy in 
the library to consult? Or there are only a few selected national libraries 
that have been able to retain the original? 

What about the laser video technology? How will these incredibly dense 
storage containers be indexed so we will be able to locate the title, the 
volume and the paper we seek? Will conversion of paper to disk be cheap 
enough to warrant the conversion of hundreds of titles of geology serials? 
Will we commonly be able to afford it? 

All three varieties of preservation options that I have discussed, 
preservation of the actual item, successful microform solutions, and high 
tech laser optical disk are going to be considerably more expensive than 
your garden variety preservation. This is for a fairly small area of 
science. Are our institutions going to be able to afford the cost of our 
optimal solution? 

More than one person I talked to suggested that the oversized map is 
simply not: viable from a preservation point of view and one of the things 
that GIS could do would be to try to discourage its use. Norma Smith at 
UMI indicated that they plan to contact geology departments directly 
suggesting maximum sizes for maps and fold outs. Tom Alboro at Library of 
Congress and others stressed the importance of getting publishers today to 
print on acid free paper. This is an interesting aspect of the problem-
are USGS publications printed on acid free paper? I wonder about the GSA 
publications? I think our attitude toward the present format is an impor
tant one. 

To summarize, there is a great deal of work to be done. First of all, 
geology librarians must discuss minimum standards. Is it acceptable to 
separate text from map? What are our color requirements? What are our cost 
constraints? These are almost philosophical questions which would benefit 
from discussion with geologists so we are aware of what they see to be 
their future needs. 

Secondly, because of our special requirements we must keep abreast of 
developments in the preservation field. I was surprised and interested 
that some of the most successful equipment was developed to solve an 
engineer's blueprint problems. We are not alone in our specialized needs. 
Music librarians with their oversized scores and art librarians with their 
special interest in color reproduction have surprisingly similar concerns 
and have set up exploratory committees on preservation in the Research 
Libraries Group. UMI said that art history departments had complained about 
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UMI practices for filming art dissertations. Pooling of efforts may be 
helpful as we all carry full workloads as it is. 

Finally it is imperative that we review proposals for preservation . 
of geology materials whether they be made by USGS or UMI so that the results 
are not only usable but add to the quality of the geology literature. We 
must be able to articulate our special concerns to those institutions 
undertaking pilot projects so we reap the benefits of experimentation. We 
must keep track of proposed national and international standards for micro
filming and digitizing that may affect handling of geologic materials. It 
is not enough for us to come up with standards as a society. 

There is a lot of work to be done. Many of our problems are special 
and our numbers are not enormous. But if we feel the geology literature 
is a heritage worth saving we must begin to work on these problems. 
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THINGS TO CONSIDER WHEN MICROFILMING GEOLOGIC MAPS 

Larry Cruse 

Map Section C-075P, University Library 
University of California, San Diego 

La Jolla, CA 92093 

Abstract--Geologic maps are a "special case" application of thematic mapping. 
When microfilmed, they present additional problems over and above those 
associated with microfilming topographic maps. Particularly difficult are the 
problems of color coding and the sublimation of other map elements by the 
geologic overlay. These are the same problems encountered in other thematic 
map microfilming projects. 

There are a number of technical and functional ways of dealing with these 
problems. These include specifying the map to conform with the medium, micro
filming each map element separately , screening the map to recode its content, 
and microfilming in color. These alternatives require an alteration in cartog
raphy, the publication process, microfilming technique and financing, 
respectively. 

Each solution opens up new possibilities, but each makes new demands on 
information specialists and users. Both should keep in mind that microforms 
have great, unrealized potential as map information carriers in the computer 
age. Whether or not this potential will come to anything depends on choices 
and inertias in the present system. 

MOTIVATION 

The reasons for microfilming maps are so various, obvious and good that 
when difficulties arise, they often catch the victim by surprise. And problems 
seem to crop almost endlessly in the early going. Generally, when they are not 
organizational, they are technical. Together, in their uneven and combined way, 
they cause enough inertia to doom any project. It takes strong motivation to 
overcome this inertia, and until motivation is sufficient, inertia will prevail. 

In our case, we knew from the outset that our map storage space would be 
limited. By integrating all of the means at our disposal, we set up an acqui
sition plan which dealt with the problem on several fronts. The alternative of 
deaccessioning maps has always seemed a sign of defeat, to us at least. 

First, given the absolute limit of our storage space, we decided to 
reserve it for current mapping. Some .of these maps are not as current as we 
would like, but they are the most current we have. As we add more new maps, we 
are on the lookout for their availability on microform. This was how we 
obtained our land survey maps from the Bureau of Land Management. While they 
are old maps in fact, they are new to us. 
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TECHNICAL ISSUES 

Cameras 

Technical problems can easily be divided into those related to the camera 
and those related to the film. The camera problem centers on the lens and the 
distortion it naturally invokes on the film. Map librarians can appreciate this 
problem as analogous to that of portraying the round earth on flat paper. The 
same thing happens as a flat, square object passes through a round lens: it is 
distorted. As with each map projection, each lens design compensates for the 
inevitable distortion in a specific way. Generally speaking, all trade-offs 
tend to yield a perfect central image by distorting around the circumference. 
The fall off can be gross when using inexpensive lenses and almost negligible 
when using fine lenses. Therefore, the better the lens, the better the micro
form. 

To lessen this effect as much as possible, microfilmers do what cartog
raphers do, they limit the reduction. Distortions on a map are proportionate 
to its reduction ratio, there being less area to share the distortion load on 
a small scale map than on a large scale one. The same is true of microfilm. 
The less the reduction, the more accurate the result. Therefore, many map 
librarians favor microfiche, assuming that spatial accuracy is of paramount 
importance. Certainly, cartographers would agree. This has led many projects 
to the use of large format· engineering cameras able to produce one image per 
microfiche. It will always be possible to come down from there in format size, 
but it is impossible to go up without aggrevating distortion. Once it is on 
the film, removing it is almost prohibitive. 

Both the National Map Collection of Canada and the Library of Congress 
are currently using Keuffel and Esser "Micromaster" lOSmm cameras. These are 
available to map librarians throughout the United States in most large cities 
offering engineering microfilm services. As a camera type, they can be relied 
on for minimal distortion. Other types may or may not do as well, but estab
lishing their accuracy is beyond the scope of most project leaders. 

Film 

Casual users recognize just two types of microfilm, black-and-white and 
color. With the addition of negative and positive polarity, most nonphotog
raphers also reach their limits. And, in truth, the study of microfilm types 
is one of those five minute or five year commitments. It takes five minutes 
to master the general drift and five years to truly understand it. 

In standard microfilming, archival work is almost always done with high 
contrast, high resolution, antihalide undercoated silver film stock, or AHU 
microfilm. Given this much knowledge, it is up to the service professional to 
supply an appropriate formulation. And even they have difficulty. For instance, 
we have had a number of microfilm tests turn out bad because the microfilm 
service bureau was oriented to line drawing originals. The film they used was 
perfect for monochrome maps, but colored maps invariably turned out muddy. 
This was because the film was formulated to threshold contrast: tones above 
the threshold were made very dark, those below it supressed. Not surprisingly, 
our old monochrome maps came out of this treatment looking brand new; but our 
polychrome maps were undecipherable. As a rule, colored maps need either a 
wide spectrum continuous tone film, or a color one. Wide spectrum black-and-
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white films have as many as 36 gray steps which they can resolve. This can be 
an important consideration in the future because gray tones can be spectro
matically resolved to their color signatures by mechanical means. 

Color films are another matter entirely. In the past, their downfall has 
always been tied to their short life expectancy and low resolving power. While 
it has not been established clearly, much of the short life expectancy has 
probably been a consequence of inconsistent processing. But, since it was 
temperamental, color film could not be relied on to retain an image indefinitely. 
The second limitation, low resolution, left color film far behind its kin. In 
a technical world where resolutions as high as 1,000 lines per millimeter (1m) 
are entirely possible, color microfilm could achieve numbers no higher than 
about 120. The resulting images were not very clear, compared to black~and
white film. Recently, however, Kodak introduced some new color microfilms 
which they claim are suitable for archival work: they are long-lived and high 
resolution. The first company to demonstrate these on a large format, large 
volume, low price basis is Micro Aero Charts of Colorado Springs (Hodur, 1984, 
np). 

Prices 

The costs associated with microfilming maps are almost as 
variable as the chemistry. First there are camera set-up charges. These are 
based on variables confronting the microfilm technician. The more time and 
judgement involved, the higher the cost. Many of these elements are in fact 
averaged into a general set-up charge, from about $10 for black-and-white 
filming to about $75 for color work. If only one map is being filmed, it must 
carry the total weight of this charge. If there are numerous maps and they are 
all different, they, too, will be charged as single maps. 

Our current strategy is to piggyback whenever possible. We are currently 
buying copies of virtually all microfiche maps and 35mm roll films produced 
at the Library of Congress. Roll films are available for $23 each and micro
fiche for $2.50. These prices are considerably cheaper than we can film some 
of these maps for. To reduce the cost somewhat, members of the Western 
Association of Map Libraries have formed a microfilm consortium. LC is selling 
microfiche at a 25% discount to this 20 member group. This seems reasonable to 
us, since LC has more complete holdings than anyone else from which to draw. 
They also do all of the preparatory work, including the creation of eye 
legible headers for the fiche. 

Taking this a step further, we are in the process of organizing our own 
projects. The first will probably be an effort to start a worldwide nautical 
chart program. We could ask LC to do this for us after their current program 
is finished. But we think we can at least halve the price we now pay, and, if 
we switch to the cheaper diazo films, might be able to bring the one map per 
fiche price down to 30¢. By filming maps-in-series, the set-up cost is 
minimized and a further savings can be realized. 

The cost for color microfiche is currently just under $1.50 for a delivered 
microfiche, assuming that a thousand fiche are produced. In a 20 member con
sortium, this amounts to only 50 maps per member. This price compares favorably 
with paper map prices, which are running $2.25 and up. 
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Simultaneously, we are buying just about every microform map available, 
either by ourselves or in cooperation with seven other campuses of the 
University. For these purchases, we share both costs and academic justifica
tions. And, other campuses buy paper maps and air photos under the same 
program, all to be mutually shared. 

We have taken this cooperation one step further, we are now sharing the 
responsibility for world map coverage. This in itself shows that the space 
problem is acute, and we are all h~ving to give microforms a serious look to 
see if we can cooperatively reduce storage pressure by microfilming our lower 
priority holdings. 

It has taken us about ten years to institutionalize what must seem a 
rather elementary policy. But , consider that we have had to inventory all of 
our collections, create a working rapport amongst twenty people, come to 
agreement on priorities, establish a cataloging mechanism, make arrangements 
to meet at least once a year, and you can begin to appreciate the opportunities 
things have for going wrong. And, this has been accomplished over and above 
our regular work. Therefore, while ten years is an inordinately long time, it 
is more an index of inertia in our system than anything else. And, that ten 
years was spent amongst allies, inertias of the indifferent can well be even 
more time consuming. 

Those of us with the least storage space are the strongest advocates of 
microfilm. But the space problem is not the only concern. Most map microfilm 
programs are actually preservation based. That was why the Bureau of Land 
Management microfilmed the maps we bought. It is the reason the Library of 
Congress has undertaken a very large project, and the same can be said for 
Canada's National Map Collection, Spain's Archive of the Indies, the 
Provincial Archives of British Columbia, the Newberry Library, the U.S. 
National Archives, and many others. They are all sufficiently motivated by 
the deterioration of their old maps to make film records of them. 

Another strong motive for microfilming maps is economy. This is more 
prevalant at the local government level it seems. For most large cities, it 
has become almost axiomatic to have map microfilming programs. Unfortunately, 
no survey has been done, but the programs are extensive. Then, too, economics 
is the root motivation for space and preservation projects: if there is not 
money enough to build larger facilities, or to pay for expensive preservation 
techniques, the obvious alternative is microfilm. 

Once motivation is sufficient, it becomes necessary to tackle the 
technical and organizational problems which are bound to come up. About the 
former, almost nothing can be done, but librarians can contribute a great 
deal to organizing. 

62 

-- ----------------------------~ 



Format 

One way to get prices down is to switch the format to a more economical 
type. For instance, retaining a microfiche, but placing 35mm frames on it will 
divide all of the above prices by a factor of from six-to-eight. Then we can 
consider color maps for 25¢ each, provided that distortion is not a problem. 

In addition to this basic economy, there are efficiencies of storage and 
use which also occur. For instance, a 35mm reader/printer is one-half the cost 
of a 105mm one. And the smaller image area is more compatible with standard 
readers and reader/printers. The one reservation with this kind of format 
change is whether the map will be visible in detail. This must be assessed on 
an individual basis; certainly smaller maps, such as standard Geological Survey 
quadrangles seem perfectly adequate for reference work in this format. 

One of the really interesting possibilities is to use a microfiche, with 
six or eight 35mm frames on it, to carry multiples of the same map. There are 
at least two approaches which would seem useful. One is to record each edition 
of the map on one of the frames. At present, these microfilms are in roll form 
and must be searched out within a roll, or from roll to roll. It would be a 
lot handier to simply pull a microfiche and find on it all editions of a 
particular map. The second approach is something of a variant of the first. 
Here, the fiche could be carrying all of thematic editions on which the quad
rangle is based. And, yet _a third variant would be to film all of the map 
separations which constitute the base map and place these on separate frames 
of a microfiche. 

The second major way to use the microfiche surface when all of it is not 
needed for a map is to include supporting information. This is currently being 
done in the aeronautical community to incorporate relevant text information 
for pilots, but there must be other possibilities. The Census Bureau might be 
able to make use of such a hybrid to incorporate both spatial and demographic 
information. Marine guides might be another area. And, in geologic mapping, 
there are no doubt a number of textual supports possible. Conceivably, 
libraries might be in a position to gang up such information for field work, 
so that it is all in one place. 

Standards 

Before taking on any such projects, it would be advisable to wait until 
the cartographic microfilm standards are published by AIIM, the Association 
for Information and Image Management. These will definitively establish the 
industry practices for size and formatting. In essence, they will take much 
of the guess work out of microfilming maps, thus reducing the confusion now 
associated with it. Therefore a copy of these standards should be in the 
hands of both the client and the microfilm service so that both understand 
what is acceptable practice. 



Indexing 

We have already started an indexing effor t within the Western Association 
of Map Libraries to deal with the numerous maps already microfilmed and the 
large number now in the project planning stage. At the moment, we are trying 
to assess all of the major micro f orm sets in libraries to find the maps within 
them. The Microform Index Map Inventory (MIMI) will be able to show the loca
tion and quality, as well as the content and coverage of all maps on microforms. 
It will be issued on a subscription basis to make the work-in-progress immedi
ately available. As the indexing of microform sets is completed, a separate 
book will be published as a companion finding aid. 

This is an area in which the Geoscience Information Society, independently 
or cooperatively, can assume an active and useful role. There are any number 
of microform sets containing many geological maps, including the U.S. Congres
sional Serial Set. This is the focus of a recently launched project by Donna 
Knoepp at the Denver Public Library. Another project might include the 
Landmarks of Science which has some of the major works by eminent geologists. 

It sometimes seems that indexing is as important as the actual microfilming. 
Certainly, many maps have gone unused because no index was available. And, even 
where maps are known to exist, an index can so enhance their utility that it 
almost seems uncanny. Anyone familiar with the quadrangle-based indexes to 
geologic mapping in the western states can appreciate how useful such a device 
can be. Map microforms certainly deserve an equivalent finding aid. 

CONCLUSION 

Given microfilm's adaptability , members of the Geoscience Information 
Society have a wealth of alternatives from which to choose. Either indepen
dently, or together with other interested associations, geologic maps can be 
preserved, newly issued, and prepared with microfilming in mind. Through the 
GIS, members can make their wants known to the national Cartographic Users 
Advisory Committee, WAML's Map Microfi lming Consortium, and, if they would 
like, establish a library-wide advisory committee to write a simple set of 
purchasing guidelines for cartographic microforms. This would be useful for 
microfilm producers, who are not sufficiently aware of user needs and might 
welcome the advice. It might also influence such dregs on the information 
specialist as the totally inadequate map microfilming on the Geological 
Survey's Open File Report Series. All of these issues deserve your time and 
attention. Collectively, I think we can get what we want. 

NOTES 
Hodur, Ted, 1984. "Micro Aero Charts," Western Association of Map Libraries 

Information Bulletin, November, 1984 (in press). 
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MAP USER NEEDS IN ACADEMIC AND 

BUSINESS ENVIRONMENTS 

JANET K. RUDD 

McCLELLAND ENGINEERS 
2140 Eastman Ave., Ventura, CA 93003 

ABSTRACT--Map users in academic and business environments have much 
in common. Both groups utilize maps as a source of data and as a 
format for graphic display of information. However, their needs as 
well as the services offered to them, are very different due to the 
differing goals of their organizations. 

The primary goals of academic institutions are education and 
research. Academic map librarians support these goals by being 
aware of the educational and research interests of their insti
tutions. Within ·the limits of available funding they attempt to 
meet the needs of the majority of map users. Traditionally, these 
needs have included: a collection of maps covering areas and 
subjects of interest, at varying scales and dates, produced by a 
variety of sources; assistance in identifying and using material; 
space to work; access to copying machines; and equipment for 
viewing non-print formats. The need to borrow material is gen
erally limited to short periods. 

In a business environment the primary goal is profit, Funding 
available for maps is dependent on the financial health of the 
company and the perceived need for maps to meet its profit objec
tives. User needs may vary considerably throughout an organization 
and most companies cannot afford to heavily support libraries. 
Therefore, the primary role of a company librarian is to be pre
pared to respond to a variety of requests by knowing how and where 
to acquire information, materials and assistance on short notice. 
Library policies also must be flexible and reflect the company's 
attitudes toward information. 

Introduction 

At first glance, map users in academic and business environments 
have much in common. Both groups utilize maps as a source of data and 
as a format for the graphic display of information. However, upon 
closer examination it is apparent that some user needs, as well as the 
types of services offered to the two groups, are quite different. This 
contrast is due to the differing missions of each organization. 
Whereas the primary goals of academic institutions are education and 
research, most businesses are motivated by profit. This difference in 



objectives has a direct impact on user characteristics and require
ments. The types of services offered such as collections, retrieval 
systems, and circulation policies are also affected. 

User Characteristics and Requirements 

In Academia 

Maps in academic libraries are used by a wide variety of people in 
many disciplines. Records kept by several different collections indi
cate that students and faculty in the fields of geography, geology, 
history, anthropology and other social and biological sciences are the 
heaviest users. Other disciplines, local governments and businesses, 
and the general public make up a significant minority. The most common 
reasons cited for using maps are to obtain or graphically display data 
for class assignments as well as research papers and projects. Maps 
are also utilized for field work and personal reasons such as travel 
and hiking. 

Types of maps requested by academic users differ according to the 
educational emphasis · and research interests of the institution. To 
some extent, requests are influenced by the location and perceived 
organization attachment of the map collection. For instance, a general 
map collection housed in a geography department will get a dispropor
tionately high percentage of geography related questions. Regardless 
of the discipline involved, users are most likely to ask for maps by 
area, subject and/or size. Requests for specific authors, publishers, 
formats, dates, or scales are less frequent. Topographic and geologic 
maps, city plans, and state and country maps are in the highest demand. 

In Businesses 

Map user characteristics in a business environment depend on the 
type of product being sold. In companies where maps are an integral 
part of research, field work, or the finished product, they are used by 
technical staff, cartographers, drafters, field workers, management and 
marketing personnel. They are most often requested in order to obtain 
or portray information for inclusion in company reports, proposals, 
presentations and marketing materials. They may also be used as 
reference materials in the field. Depending on the type of business, 
maps can also be a final product. 

The specific types of maps required in a business environment are 
dictated by the interests of the organization. However, regardless of 
the disciplines involved, most business users, like academic users, ask 
for cartographic materials by area, subject, and/or size. Unlike users 
in academia, they also often request particular publishers, dates or 
formats. The publisher can be critical because when using information 
to sell a product it is important to utilize information which is not 
copyrighted. Therefore, the non-copyrighted publications of government 
agencies are in high demand. The date of a map is also important if a 
company places any emphasis on current or historical information. The 
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format will be of interest if there is a need to integrate the map with 
other types of data or to prepare overlays, reproducibles or multiple 
copies. 

Business users are very different from those in academia in two 
important respects. They often place strict financial and time con
straints on their library requests. In a company, time and money are 
synonymous. This is particularly true in a consulting company which 
makes a profit by selling it~ employees' time and expertise. Except 
for marketers, employees usually do not begin to work on projects until 
they are actually funded. Once a project is funded, the constraints 
can be severe. The lead time given to a librarian to fill a request 
can be very short. In order to complete the work within budget, he 
also is usually given a limited amount of time he can spend working on 
the request. Usually he must strictly document the time he spends in 
order to track and rebill costs. His time constraints are often 
compounded by the need to handle several competing requests at once. 
Since time and financial constraints are endemic to businesses, they 
have significant impact on the services offered by company libraries. 

Services Offered 

General 

Services offered to map users in academic and business environments 
vary significantly as a result of differences in institutional motiva
tion. 

In an academic institution the map librarian is charged with 
supporting the organizational goals of education and research. By 
being aware of the specific interests, programs, and priorities of his 
institution, the map librarian must attempt to meet the long-term needs 
of the majority of users by working within the limits of available 
funding. Generally, in an academic environment basic user needs can be 
met by providing: an organized collection of maps covering areas and 
subjects of interest, at varying scales and dates, produced by a 
variety of sources; assistance in identifying and retrieving material; 
space to work; access t ·o copying machines; and equipment for viewing 
non-print formats. 

In a business setting the information specialist is charged with a 
very different goal. He, too, must be cognizant of the changing 
interests and goals of his company. However, he must also keep in mind 
that all expenditures for personnel, collections, space, equipment, and 
special services have direct impact on the financial health of the 
company. Therefore, he must carefully weigh the need for specific 
items and services against other priorities and the potential return on 
the investment. For this reason, even though map users in academic and 
business environments have many similar needs, the services offered to 
them are often quite different. This difference extends to all areas 
of map librarians hip, from collections acquired, to organization and 
retrieval systems utilized, and reference services made available. 



Collections 

The differences in services offered in academic and business 
environments are particularly notable in the area of access to col
lections. The on-site map collections available to the academic user 
are generally broader and larger than those in a company. This is 
because the academic map librari an ordinarily has the means to build a 
general research collection which will satisfy the majority of users 
over a long period of time. To a lesser extent, he may rely on other 
nearby collections, cooperative agreements or Inter-Library loans to 
provide access to material which he cannot acquire due to lack of 
funding, floorspace, or priority. Often, he works from written col
lection development policies which specify areas, scales, subjects, 
priorities and levels of interest for each. 

The range, breadth, and currency of collections is heavily influ
enced by the fact that academic institutions and businesses rely on 
different methods to acquire maps. Educational institutions are 
eligible to be considered for participation in several government 
sponsored depository prog·rams. These programs provide large amounts of 
material which would otherwise be too expensive to purchase. Gifts are 
also an important source of material. Even when funding is generous, 
purchase accounts for a small percentage of the total amount of mat
erial acquired. Therefore, the librarian is not able to select many 
specific items of his own choice. Out of necessity, purchases are 
timed to coincide with the availability of staff and collection monies. 
Ordering and follow up are usually accomplished by letter and vendors 
may or may not be utilized to any significant degree. These factors 
contribute to the months or years it may take to receive materials. 
Once material is acquired and added to the collection weeding is seldom 
done until space becomes a problem. 

Business situations are very different. Although the information 
specialist might prefer to build a map collection large enough to 
satisfy the needs of most of his users, financial constraints usually 
make that infeasible. Therefore, he must use whatever space and money 
are available to acquire and house items which will provide the great
est return to his clientele. Since businesses are generally not 
eligible to participate in depository agreements and they seldom enjoy 
the luxury of receiving gifts, collection building must be handled by 
purchase or solicitation of free materials. This fact further 
restrains businesses from building large map collections. In some 
companies general collection development is done from established 
policies. However, the policies need to be reviewed and revised often 
in response to the changing interests of the firm. Similarly, the 
collection itself needs to be reviewed and weeded periodically in order 
to house the most frequently used items in the space available. 

Since relatively little material is maintained in-house, it is 
often necessary to acquire needed material within a few hours or days. 
Therefore, the librarian must attempt to remain aware of potential 
company projects and user requests. In order to locate materials 
within the timeframes desired, he must be very familiar with sources of 
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relevant maps. Public and private collections, government agencies, 
vendors, information brokers, and personal contacts within governments 
and other companies are all frequently utilized. Often material must 
be acquired overnight requiring special forms of payment or pre
arranged credit. In order to expedite materials, the information 
specialist must use many alternative forms of communication such as 
telex, telefacsimile and electronic mail. He must also be able to 
select the most cost effective mail or courier services to transport 
materials. 

Organization and Retrieval Systems 

The basic factors employed in identifying, organizing and retriev
ing maps are essentially the same in business and academic environ
ments. The sophistication of systems used and the resulting services 
offered can be quite diverse. Maps to be added to collections present 
the same kinds of organizational problems in either environment. They 
can be either single items, or they may be linked bibliographically to 
books, pamphlets, or other types of material. They can be folded or 
flat, and may be in a microformat. Single sheets are most often 
arranged by area and subject. Several methods, from simple geographic 
labels to sophisticated classification systems such as that of the 
Library of Congress, are employed. If the need is great and time 
permits, maps are cataloged to provide access by area, subject, author, 
series, and issuing agency. The most sophisticated systems also 
provide access by date, scale, format, and geographic coordinates. 

In classifying and cataloging maps, businesses are likely to 
encounter three problems. Often collections are so specialized that 
any classification system utilized must be further broken down to 
accommodate a large percentage of materials in one narrow subject or 
area. Similarly, subject headings must be further subdivided to allow 
access to the finer points of the subject at hand. Frequently, a 
published thesaurus developed for the particular discipline in question 
is used to augment or replace the standard headings used in an academic 
library. Companies also encounter a problem which does not occur in 
academia: the need to link specific items to projects worked on by the 
company. This is particularly true if the company maintains a col
lection of maps produced in-house. Therefore, the cataloging system 
employed must be designed to include this information. 

Cataloging and retrieval systems can be either manual or automated. 
Most academic libraries now use automated systems to catalog materials 
and many provide computer based retrieval systems for their patrons. 
Automation has been slow to reach map collections. However, in recent 
years more academic map libraries have begun to use terminals to input 
or access map records maintained by RLIN or OCLC. Original cataloging 
and modifying of records are both expensive. Therefore, the items 
which are most often cataloged are those with previously established 
records. Companies, however, do not always have the money or desire to 
use bibliographic networks. If they do access OCLC or RLIN, they often 



find that the map records needed for their specialized collections 
either do not exist or do not meet their requirements. Some companies 
find it more advantageous to continue to maintain a card file or to use 
the company's computer equipment to establish an in-house database. A 
number of software packages are available which run on personal com
puters, mainframes, and word processors. By using such packages, the 
company library is often able to provide more relevant access to their 
materials. 

Commercially produced databases are a common tool used to identify 
maps of interest to users. This alternative is heavily used in company 
libraries. Whereas academic map collections usually have many refer
ence works and cartobibliographies on hand, most companies do not 
choose to spend their money on such items because they quickly become 
obsolete. However, they are willing to spend $50 to $100 to have a 
search done which eliminates the need for larger expenditures of staff 
time. As a consequence, company librarians must be skilled searchers 
and very familiar with the content and idiosyncracies of relevant 
databases. Academic libraries also provide computer literature 
searches, but they often find that patrons do not have funds to make 
use of this service and few libraries have arranged to heavily subsi
dize such services. · Acquisition lists, notices of new arrivals, and 
routing of materials and advertisements are other means which companies 
use to maintain current awareness among potential users. 

Circulation and Use Policies 

Map circulation and use policies are often quite different in 
academic and business libraries. Although students, especially those 
engaged in field work, have a definite need to borrow materials, 
academic institutions must protect their investment. Academic 
libraries usually place a high priority on preservation. Frequently, 
maps are not circulated at all. If maps are circulated, it is for 
short periods under tightly controlled conditions. Usually there is a 
heavy penalty for loss, damage, or violations of these policies. Some 
colleges do set aside special funds for encapsulation or second copies 
to be used in field work and general circulation. 

Businesses have the same interest in protecting their investment. 
But, because workspace in most company libraries is limited, maps must 
be circulated out of necessity. Although there is usually a standard 
circulation period, it is frequently open to negotiation based on the 
length of the project. One trying aspect of this fact is that mate
rials being used on projects for long periods of time tend to be passed 
around and are often difficult to locate. 

Preservation of maps in businesses can be difficult. The twin 
priorities of meeting deadlines and pleasing clients often take prece
dence over preservation of materials. Therefore, maps, like other 
materials, may be viewed as expendable. They may be written on, cut 
up, left in a foreign country, or given to a client. Unless a particu
lar item is especially valuable or irreplacable, preservation is 
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usually considered to be a low priority. More often than not, preser
vation efforts are directed toward maintaining company produced mate
rials because of their unique value. 

Summary 

Map users in academic and business environments have the same two 
objectives: both use maps to obtain or display data graphically. They 
also have the same basic perceptions and needs in accessing and using 
material. However, due to the differing goals of their respective 
organizations, each group has special requirements. The services 
offered to meet these requirements and the role of the map librarian 
are also directly related to the motivations of the institutions. This 
difference extends to all kinds of services including: the depth of 
collections made available, the means of accessing and retrieving 
materials, the types of reference and current awareness tools offered, 
and the circulation and use policies employed. 
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ALTERNATE SOURCES OF FUNDING GEOSCIENCE COLLECTION DEVELOPMENT 

Richard A. Spohn 

Geology Library 
University of Cincinnati 
Cincinnati, Ohio 45221 

Abstract--Decreased public support and high inflation rates during 
the past several years have resulted in a decrease in the number 
of materials purchased by many of our academic libraries. Geo
science libraries are seeking monies from sources other than their 
traditional general university sources of funding to maintain serial 
subscriptions and to add new monographs, maps and microforms to 
their collections. Alternate sources of funding for geoscience 
collections may include endowments, one time grants and "replenished" 
funds. 

This paper reports on a survey of the extent of use of alter
nate sources of funding for collection development used to supplement 
university funds by selected geoscience libraries at private and 
public universities 1n the United States and Canada. Some methods 
of funding small-scale projects we have used at the University of 
Cincinnati are also included. Working with departmental faculty, 
alumni and local geology oriented groups may be used to provide 
funding for a specific project or journal subscription. Resource 
sharing may also be an effective way of obtaining peripheral 
materials. This type of project may include working with other 
bibliographers/selectors and/or finding ways to share in other 
university general or endowed funds. 

Introduction 

During the late 1970's and early 1980's high inflation rates for library 
~aterials and often static or declining levels of public and private support 
have served to restrict the growth level of many college and university library 
collections. Par example, according to Brown and Phillips (1984, p. 1425), 
U.S. science and technology serials prices have escalated an average of 11.2% 
annually since 1977. Average science monograph costs have increased from 
$24.88 in 1977 to $47.04 in 1983 (Grannis, 1984, p. 46). Obtaining sufficient 
funds to maintain current or add new serial subscriptions and to purchase 
necessary new monographs has become a major problem for most geoscience librar
ians. Many of us have had to face serial cancellation projects, transfer of 
monograph funds to pay for serials, and auts in our monograph allocations. 

Academic geoscience librarians need to find ways to supplement their 
general university budget lines to keep pace with the increasing output of 
literature and the varied needs of their users. Types of ways to increase 
available funds may include establishment of endowed or "replenished" funds, 
obtaining cash grants for immediate use, and seeking gift books and collec
tions. The first section of this paper reports on the current level of activ
ity in fund seeking by geoscience librarians and bibliographers. The 
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remainder of the paper is devoted to ways, both external and internal, I have 
used or am considering to supplement my general geology budget line at the 
University of Cincinnati. 

Methodology 

This study reports on a survey on sources of funding geoscience collec
tion development. The study was conducted to determine the present level of 
involvement by geoscience librarians and bibliographers in raising funds for 
their own specialized collections. Also measured was their sense of the 
ability to raise funds for the geosciences as opposed to other fields of 
science and technology. 

Survey questionnaires were sent to a total of 81 college and university 
libraries in the United State and Canada. In order to obtain responses from 
institutions most likely to be involved in fund raising specifically for the 
geosciences, those institutions which had a special geoscience library or had 
an identifiable science and technology collection which included geology were 
selected for the survey. 

The institutions surveyed included: 

1. Academic libraries which have a GIS member as head of the 
library or branch library or in a bibliographer position. 

2. Academic libraries included under the subjects of geology and 
mines and mining in the Directory of Special Libraries and 
Information Centers (1983). 

3. ARL libraries which have special science/technology libraries 
which included geology collections. 

Responses were received from 56 of these libraries (a 69% return rate). I con
sider this an excellent return rate considering the brief period of time allowed 
for the survey. Responses ranged from copious comments to a brief note which 
read "We are currently without a geology librarian. The addition of a strike by 
clerical employees makes responding impractical." Comments on the returned 
surveys indicate that fund raising is of great interest to many geoscience 
librarians and that the topic should receive broader treatment at future GIS 
meetings. 

Survey responses were returned by 45 public and 11 private colleges and 
universities. Because every question was not answered by each respondent, most 
questions received a less than 100% response rate. For several questions 
respondents checked or listed more than one choice. Data from public and 
private institutions were combined, since the data received from each group 
did not differ significantly. 

Results 

General fund ra1s1ng is occurring at most colleges and universities, and 
all except 2 of the reporting institutions indicate its occurrence in some form. 
Many respondents note that a special "Friends" group or a development officer 
is involved with direct fund raising for libraries at their institutions. 



Only 8 geoscience librarians or bibliographers report that they are 
presently pursuing outside funding specifically designated for geoscience 
collections. There are a variety of reasons given for not pursuing funding 
(see Table 1). 

Table 1. Reasons for not Pursuing Outside Funding Specifically Designated 
to Support Geoscience Collections 

Reasons 

No authority 
Limited time/staff/resources 
Conflict with other fund raising 
Receive adequate funding 
Don't know how 
Considering fund ra~s~ng 
Has never been done here 
Program too small 

Number of Responses 

10 
9 
4 
4 
3 
3 
2 
2 

No authority and limited time/staff/resources are by far the most common 
responses cited. And 4 lucky respondents indicated that their collections 
were adequately funded from present sources. Fund raising is reported being 
considered by 3 other respondents. Of those librarians who do pursue or are 
interested in pursuing fund raising, 13 indicate they prefer endowment to pro
vide future stable income, 4 prefer cash grants for immediate purchases, and 
1 prefers "replenished" funds. The fact that endowment funds are preferred 
by a majority of the librarians seems to indicate that they are concerned with 
fluctuating sources of future income and desire some sort of cushion to pro
mote a more even level of future acquisitions. 

Respondents indicate they are presently or would like to seek additional 
funding from a variety of sources (see Table 2). 

Table 2. Sources of Geoscience Funding Currently Being Used or Considered 

Source 

Alumni 
Petroleum Companies 
Foundations 
Mineral Exploration Companies 
Faculty 
Local Amateur Geoscience Groups 
Friends of the Library 
Industry in General 
Engineering Firms 
Consultants 
Affiliated State Survey Geologists 

Number of Responses 

19 
11 
11 
10 

9 
3 
2 
1 
1 
1 
0 

Alumni are listed as the primary target of fund seeking. Petroleum companies, 
foundations, mineral exploration companies and faculty are also considered 
likely sources for obtaining support. One librarian notes that she would 
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accept funds from anyone who would care to contribute them. 

Of the 56 responding institutions only 12 reported having a specific 
endowment for their geoscience collection. In general, most of the endowments 
were listed as being relatively small with only one falling into the category 
of more than $100,000. Endown1ent size during the past 5 years has increased 
in size at 6 institutions, decreased at 2, and remained the same at 4 others. 
Activity on endowment seeking has changed little during the past 5 years. 
Comments on the returned surveys indicate that time constraints are the major 
factor restricting the increase of .fund seeking. Geoscience collections which 
have endowed funds currently use their income mainly for one time monograph 
or serial purchases or for emergency funds to fill in gaps in any area as 
needed. Only one respondent indicated a willingness to commit funds to contin
uing purchases, while one indicated funds were to be spent on the specific 
area of history of geology and another used funds for map purchases in general. 

Librarians do not seem to have much of a feeling for the difficulty of 
generating funds for geoscience collections. Forty percent of the respondents 
either said they did not know or gave no answer to that question. Of those 
who did respond 4 librarians "believe it is easier to obtain funding for geo
sciences than for most other areas of science and technology, 11 believe it is 
harder than most, and 17 feel it is about the same difficulty. A librarian 
who feels it is easier than most commented that "we are much appreciated by 
both inside and extramural users", while a librarian who wasn't sure noted 
that "geologists don't appear to be as aggresive as other practitioners". 
Comments in general reflected the respondents lack of experience in engaging 
in fund raising efforts. 

Geoscience Fund Raising at the University of Cincinnati 

The remainder of this paper is devoted to presenting some ideas that 
might be useful to other librarians who are seeking outside funding for collec
tion development. These are way s I have sought or am exploring, sometimes in 
conjunction with other bibliographers and geology faculty members, to expand 
the geoscience funding base for my library 's collections. 

First, let me give you some background about the University of Cincinnati 
and the Geology Library. The University of Cincinnati is a state supported 
institution, and so my general collections' funds are all from public sources. 
The geoscience collection size is about 35,000 bound volumes with about 300 
paid serial subscriptions. Even though the University has a major Baker and 
Taylor approval plan which includes 8 sci-tech publishers and all university 
presses to supplement my geology budget line, I am unable to purchase many 
essential books and journals needed by my users each year. I control a small 
endowment specifically designated for geoscience collections which has tripled 
in size since 1978. Geology faculty are very supportive of the library. Both 
the Library and the University administration support the idea of obtaining 
money for endowments to make the University less dependent on fluctuations in 
state support. We do have a University Foundation and a Library Guild, but 
smaller projects may be attempted almost independently of these organizations. 

At the University of Cincinnati Libraries three kinds of funding are 
currently being sought. Money is sought for endowments to use the interest 
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as a stable source of future income. Direct grants are obtained to use for 
one time special or major purchases. "Replenished" funds are accepted, i.e., 
accounts which are set up and added to on an occasional or annual basis by a 
specific donor. 

I would like to share with you the following small-scale projects that 
I have attempted or am exploring to supplement my general collections alloca
tion. Perhaps my ideas will generate fund raising methods that will be of use 
to some of you. 

1.) Obtain a direct grant to fund a special project. An alumni donor indi
cates a willingness to give money to some area of your geology program. 
A successful library proposal to the donor should include the following 
types of information. Begin the proposal with a general statement of 
what is needed and why. The proposal should include general information 
about the collection and its usage. Give specific areas and specific 
examples of the materials needed and an estimate of the total project 
cost. Finally, relate who will benefit and how they will benefit from 
the materials purchased and stress that this gift will be of benefit 
to the entire department, rather than just one segment of it. 

2.) Accept a collection and request funds to maintain it in the future. If 
you receive a regional or subject collection of materials from a donor, 
propose that he/she add sufficient funds to an endowed fund to continue 
the purchase of future volumes about that region or topic. 

3.) Include a flier asking for library support with an alumni mailing or 
newsletter from your department. The flier might include a specific 
list of major purchase needs or a request for additions to endowment. 
Make sure the funds will be placed in an account earmarked specifically 
for library collections. 

4.) Encourage a potential donor to sponsor one or several journal titles. 
He/she may want to donate or purchase back issues. Attempt to obtain 
funds to purchase the journal for 10 years into the future. Many non
commercial and academic publishers, particularly foreign ones, are 
willing to accept prepayment for extended subscriptions at current 
prices. Continuing a commitment is often a problem, and cash in hand 
seems a better solution. 

5.) Encourage your faculty members to include funding specifically ear
marked for library resources in their grant proposals. This can remove 
the stress of large purchases for a specific project on general funds. 

6.) Encourage your faculty to provide items for exchange. Ask your faculty 
to work on a journal that may be . used to exchange for other materials. 
Or have a faculty member contribute books or reprints of his publica
tions to exchange for journals of interest to him. Many good regional 
foreign journals may be obtained by using this method. This can also 
be a solution for foreign surveys and institutions obtaining U.S. 
materials without having to use scarce U.S. dollars. 

7.) Seek contributions from local amateur geoscience groups . In Cincinnati 
this includes the Mineral Society, a local fossil collectors group, and 
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a local ca~ing group . Since members of these groups frequently use 
our geoscience libraries and appreciate our material's availability, 
suggest they show their appreciation by group purchases for the library . 
This might take the form of an annual gift of several books, support 
for journals, or an occasional shot of money to support collections in 
their area of interest. 

8.) Gift books continue to be a good source of texts and extra copies of 
heavily used materials. Gift books that are not added to the collection 
may be sold in book sales to provide additional funds for collection 
purchases. 

In addition to small scale fund ra1s1ng, resource sharing may be another 
way to expand the geoscience funding base in a larger university setting. One 
method of resource sharing is to find a way to share in an endowment fund 
already at your university. An example of this is using monies from a human
ities endowment to purchase materials on the history of geology or geological 
dictionaries. Another way of resource sharing is to work with other biblio
graphers in related areas of science and technology to obtain a cross
disciplinary grant. This method of fund seeking may be useful to solicit 
larger grants from corporations or foundations. A third way of resource 
sharing is to tap other university library funds. For example, monies for 
major purchases and multiple copies are obtained from general research and 
reserve funds at the University of Cincinnati. 

Some Final Comments 

From comments received on the questionnaires from my survey, fund raising 
is a topic that warrants further exploration by this group in the near future. 
If you do plan to seek outside funding, the following are some general consid
erations you might want to keep in mind. Outside funding attempts work well 
as a cooperative effort, and you should consider working with your faculty, 
library administration, and fellow librarians. Acknowledgments to donors, 
gift plates in books and journals, and lists of materials purchased seem to 
encourage future giving. Donors of small gifts usually like to see how their 
money is used. Finally, be prepared to work with any potential donor and to 
create your own opportunities. 
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MAPS OF MAPS-GEOLOGIC MAP INDEXES 
PREPARED BY STATE GEOSCIENCE AGENCIES 

By H. Kit Fuller 

U.S. Geological Survey 
907 National Center, Reston, VA 22092 

Abstract-Geologic map indexes produced by State geoscience agencies are 
excellent reference aids. Format, content, and availability of these indexes vary 
widely. However, all provide a wealth of information about published geologic 
maps, and some show geophysical and topographic maps, unpublished theses and 
dissertations with and without geologic maps, State and USGS (U.S. Geological 
Survey) products, and miscellaneous publications from other sources. These 
indexes, along with the USGS Geologic Map Indexes, should be everyone's primary 
source of information about geologic maps. 

Introduction 

Many people know about and use topographic maps showing physical and cultural 

features of their areas of interest. Many know about and use other geoscience maps such 

as hydrologic, geophysical, structural, seismic, tectonic, and geochemical maps. But how 

many know about and use index maps that show what maps are available for their areas 

of interest? 

This report presents the findings of a recent study of the status of geologic map 

indexes (GMI's) published by State geoscience agencies. What States have produced 

GMPs, and when? Where and how are these GMI's available? What does each GMI show 

and how is it formatted? How do the State GMPs compare with each other and with the 

Geologic Map Indexes published by the USGS (U.S. Geological Survey)? 

As an indexer of geologic maps and a frequent user of geologic map indexes, I 

needed answers to the above questions. As I undertook this study, I had three personal 

goals in mind: 

(1) To enhance my perspective on the USGS GMI's by learning about State geologic 

map indexing; 

(2) To improve my ability to answer geologic inquiries; 

(3) To improve my ability to prioritize the updating of USGS GMrs by considering 

the status of State geologic map indexing. 
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As the study progressed, I realiZEld that the information I was gathering could also help 

others in the geoscience information community in the following ways: 

(1) By making others aware of the availability of this form of geoscience 

information. 

(2) By providing indexers of geologic maps with each others' results, in the hope 

that we can exchange ideas and cooperate in our efforts wherever and 

whenever possible. 

Discussion 

For the purpose of this study, a geologic map index is defined as a map or set of 

maps, which may be accompanied by one or more bibliographic lists, that shows outlines 

of areas shown on geologic maps. Let us think of map indexes as maps of maps. 

The data for this study were collected from several sources: USGS Geologic 

Inquiries Group files, the USGS Reston library, and the few State geoscience agencies 

whose indexes were very recently released. 

I have described the GMPs in a standardized format in table 1, noting the following 

characteristics: 

Title of index 

Dates of coverage of maps included on the index 

Publication series and number of the index 

Publication date of the index 

Publisher (or issuing agency) of the index 

Availability (including cost) of the index 

Format of the index 

Publishers whose maps are included on the index 

Types of maps included on the index 
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The table shows that State GMI's differ from each other in terms of most 

characteristics listed above. For example, some indexes are available free, most cost 

$5.00 or less, and complete index information for some States is more expensive and 

comprises many volumes. Some indexes are out of print. Some indexes are more than 10 

years old, but most are less than 3 years old. The few States whose GMI's are close to 

completion on revision or updating, are indicated by footnote 1 in table 1. 

Of the few similarities I discovered, the most common is that most GMI's show 

other geoscience maps in addition to the geologic maps shown. Most State indexes also 

show maps available from other publishers as well as the State geoscience agency's maps. 

The many differences probably stem from considerations such as differences in 

intended audience; limited funds available for preparation, maintenance, and distribution 

of indexes; and the type and number of maps indexed. Also, different philosophical 

approaches to indexing have undoubtedly enricheded the variability of geologic map 

indexes. 

The many States not listed in table 1 do not have geologic map indexes. USGS 

GMI's are available for these States, but information on theses and dissertations, State

produced open-file reports, and miscellaneous geoscience topics other than geologic maps 

is available only in other formats. 

Summary 

Many State geoscience agencies have fairly current geologic map indexes available 

at little or no cost. Most of these indexes can be useful to a variety of people because 

they include many kinds of geoscience maps from many sources. In most cases, the 

State-produced GMI more than supplements the USGS Geologic Map Index for that State, 

but only about half of all State geoscience agencies publish geologic map indexes. 
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However, all State agencies make available publications lists, many of which are indexed 

by area, topic, and (or) author, to supplement the USGS GMrs. 

The richness in variety of the available geologic map indexes can provide indexers 

of geologic maps with many ideas to help their indexing. 
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STATE 

Each 
of 50 
States 

AZ 

CA 

CT 

DE 

GA 

IN 

Table I.--Geologic aap indexes prepared ~ State geoscience agencies and the U.S. Geological Survey. 

TITLE/SRIUES NlHBKR 
OF LNDKX 

Geologic Map Index of 
[State and (or) 
Territory). 

Index of Published Geologic 
Maps of Arizona, 1903 to 1982. 

Index to Geologic Maps of 
California. 
Spec. Rept. 52, 1956; 
Spec. Rept. 52A, 1957-1960; 
Spec. Rept. 52B, 1961-1964; 
Spec. Rept. 102, 1965-1968; 
Spec. Rept. 130, 1969-1975; 
California Geology, 1975-76; 
California Geology, 1977-78. 

Index to Graduate Theses and 
Dissertations on California 
Geology. 
Spec. Rept. 74, through 1961; 
Spec. Rept. 115, 1962-1972; 
California Geology, 1973-74; 
California Geology, 1975-76; 
California Geology , 1977-78; 
California Geology, 1979-82. 

Natural Resources Information 
Directory and List of 
Publications, 1983. 

Availability of Earth Science 
Maps of Delaware, 1983. 
Open-File Rept. 27. 

Geologic and Mineral Map 
Index of Georgia, pre-1900 
through 1971. Information 
Circular 44. 

Geologic Publications of 
Indiana. 

PUB. DATE 
OF IHDEX 

1976-19821 

1982 

1958 
1962 
1968 
1972 
1978 
1981 
1983 

1963 
1974 
1978 
1978 
1980 
1984 

1983 

1983 

1972 

1979 

INDEX PREPAJUID BY 

Geologic Inquiries Group 
U.S. Geological Survey 
907 National Center 
Reston, VA 22092 

Arizona Bureau of Geology 
and Mineral Technology 

845 North Park Avenue 
Tucson, AZ 85719 

California Department of 
Conservation 

Division of Mines and 
Geology 

1416 Ninth Street 
Sacramento, CA 95814 

Same as above. 

Connecticut Department of 
Environmental Protection 

Natural Resources Center 
Publications and Sales 
165 Capitol Avenue 
Hartford, CT 06106 

AVAILABILITY 
OF INDEX 

Free (from 
USGS distribution 

centers) 

$5.00 

SR 52-$2.75 
SR 52A-$3.00 
SR 52B-$l. 75 
SR 102-$2.75 
SR 130-$5.00 

CG 1981-$0.35 
CG 1983-$0.50 

SR 74-$2.00 
SR 115-$3.00 

CG 1978-$0.35 
CG 1978-$0.35 
CG 1980-$0.35 
CG 1984-$0.50 

Free 

FORMAl' OF INDEX 

Several sheets + list. 

6 sheets + list. 

Many page-si ze maps 
+ lists. 

Many page-size maps 
+ lists. 

map and information chart , 
pp. 36-46 in booklet. 

Delaware Geological Survey Free 
University of Delaware 

4 maps on 1 over-size sheet, 
no list. 

Newark, DE 19716 

Georgia Geologic Survey $4.00 
19 Martin Luther King, Jr. 

Drive, SW, Room 400 
Agriculture Building, 
Atlanta, GA 30334 

Indiana Geological Survey Free 
Department of Natural Resources 
611 North Walnut Grove 
Bloomington, IN 47401 
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22 maps + lists in booklet. 

1 page-size map, no list. 

PUBLISHERS 
OF MAPS INDEXED 

USGS 
State 
Other 

State 
USGS 
Other 

State 
USGS 
Other 

Other 

State 
USGS 
Other 

State 
USGS 

State 
USGS 
Other 

State 

TYPES OF MAPS 
INDEXED 

Geologic 
Guidebooks 

Geologic 

Geologic 
Geophysical 

Mineral Resource 
Structure 

Other2 

Guidebooks 

Geologic 
Hydrologic 
Geophysical 

Mineral Resource 
Struct~e 

Other 
Theses 

Geologic 
Hydrolo~ic 

Other 

Geologic 
Hydrologic 

Geologic 
Geophysical 

Mineral Resource 
Theses 

Geologic 
(Regional Geologic 

Map Series) 



STATE 

KS 

KY 

ME 

MN 

MO 

MT 

NV 

NM 

NY 
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Table !.--Geologic aap indexes prepared by State geoscience agencies and the U.S. Geological Survey. 

TITLE/SERIES NlMBER 
OF INDEX 

Contemporary Kansas Maps-
Selected Products for Map 
Users. Environmental Geology 
Ser. 1. 

Index to Geologic Maps 
for Kentucky. 

Bedrock Geologic Maps, 
October 1982. 

Surficial Geologic Maps, 
April 1982. 

Geologic Map Index of 
Minnesota. 

Index to Missouri Areal 
Geologic Maps, 1890-1984. 
Information Circ. 29. 

Compilation and Indexes of 
Theses on Montana Geology, 
1899-1982. Publication 88. 

Geologic Map Index of Nevada, 
1955-1970. Map 42. 

Publications Available 
from New Mexico Bureau of 
Mines and Mineral Resources. 

Bedrock Geologic Mapping in 
New York Indexed by 7 1/2- and 
15-Minute Quadrangles. 
Circular SO. 

PUB. DATE INDEX PREPARED BY AVAILABILITY 
OF INDEX OF INDEX 

1977 Kansas Geological Survey $5.00 
1930 Constant Avenue, Campus West 
The University of Kansas 
Lawrence, KS 66046 

(no date) Kentucky Geological Survey 
University of Kentucky 
311 Breckinridge Hall 
Lexington, KY 40506-0056 

1982 Maine Geological Survey 
Department of Conservation 
State House Station 22 
Augusta, ME 04333 

1982 

1979 

Same as above. 

Minnesota Geological Survey 
2642 Universi ty Avenue 
St. Paul, MN 55114-1057 

Free 

Free 

Free 

$1.00 

1984 Missouri Department of $3.00 

1983 

1971 

1983 

1984 

Natural Resources 
Division of Geology and Land Survey 
P.O. Box 250 
Rolla, MO 65401 

Montana Bureau of Mines and 
Technology 

College of Mineral Science 
and Technology 

Butte, MT 59701 

Nevada Bureau of Mines and 
Geology 

University of Nevada 
Reno, NV 89557-0088 

New Mexico Bureau of Mines 
and Mineral Resources 

Campus Station 
Socorro, NM 87801 

$10.00 

Out of 
print. 

Free 

New York State Geological $1.00 
Survey 

State Science Service, Room 3140 
Cultural Education Center 
Albany, NY 12230 

FORMAl' OF INDEX 

Many maps and l i sts 
in booklet. 

1 sheet map, no list. 

4 sheets + lists. 

1 sheet map, no list. 

11 maps + list i n booklet. 

17 maps+ lists in booklet. 

5 plates in pocket + 3 
reference lists. 

1 sheet map + list. 

Many small maps + lists in 
booklet. 

sheet map and 2 inset 
maps + list. 

PUBLISHERS 
OF MAPS INDEXED 

State 
USGS 

Other 

State 
USGS 

State 
Other 

State 

St ate 
USGS 
Other 

State 

Other 

State 
USGS 
Other 

State 

State 
USGS 
Other 

TYPES OF MAPS 
INDEXED 

Geologic 
Hydrolofic 

Other 

Geologic 

Bedrock 

Surficial 

Geologi c 
Geophysical 
Hydrolofic 

Other 

Geologic 
Theses 

Bedrock 
Geophysical 
Hydrologic 
Structure 

Other2 

Geologic 

Geologic 
Hydrolo~ic 

Other 

Geologic 
These~ 
Other 



STATE 

NC 

OK 

OR 

PA 

sc 

SD 

TN 

Table I.--Geologic aap indexes prepared br State geoscience agencies and the U.S. Geological Survey. 

TITLE/SERIES NUMBER 
OF INDEX 

PUB. DATE INDEX PREPARED BY AVAILABILITY 
OF lliDEX OF INDEX 

Index, Surficial-Geologic 1982 
Mapping, 1895-1982; Geophysical 
Mapping; Geologic Fieldtrip 
Guidebooks and Groundwater 
Reports in North Carolina. 

Index to Surface Geologic 1981 
Mapping in Oklahoma through 
1976. Map Qi-21. 

Index to Surface and Subsurface 
Geologic Mapping in Oklahoma, 
1977 through 1979. Map GM-26. 

Index to Published Geologic 
Mapping in Oregon 1898-1979. 
Map GM-14. 

Bibliography of Theses on 
Oregon Geology, 1899-1959. 
Misc. Paper No. 7. 

Pennsylvania Geological 
Publications. 

1983 

1981 

1959 

1984 

Surficial Geologic Mapping, 1984 
1856-1984, Geologic Mapping 
in Graduate Theses and Geologic 
Field Trip Guidebooks in 
South Carolina. Circular 3. 

Publications of the South 1981 1 

Dakota Geological Survey. 

Status of Detailed Geologic 1982 
Mapping in Tennessee, 
March 1982. 

North Carolina Geological 
Survey 

P.O. Box 27687 
Raleigh, NC 27611 

Oklahoma Geological Survey 
The University of Oklahoma 
830 VanYleet Oval, Room 163 
Norman, OK 73019 

Same as above. 

Oregon Department of Geology 
and Mineral Industries 

1005 State Office Building 
Portland, OR 97201 

Same as above. 

Pennsylvania Bureau of 
Topographic and Geologic 
Survey 

Department of Environmental 
Resources 

P.O. Box 2357 
Harrisburg, PA 17120 

South Carolina Geological 
Survey 

Harbison Forest Road 
Columbia, SC 29210 

South Dakota Geological Survey 
Science Center 
University of South Dakota 
Vermillion, SD 57069 

Tennessee Division of Geology 
701 Broadway 
Nashville, TN 37219-5237 

$1.50 

$4.00 

$4.00 

$1.00 

Out of 
print. 

Free 

$1.75 

Free 

$1.00 

FORMAT OF INDEX 

1 large sheet with 8 maps 
+ list. 

2 plates + lists. 

2 plates + ' list. 

6 plates + lists. 

1 sheet map + list. 

3 page-size maps + lists 
in booklet. 

1 sheet with 6 maps + list. 

fold-out map + 5 lists, 
p. 36-39 in booklet. 

1 sheet map + list. 

PUBLISIIKR.S 
OF MAPS lliDKXED 

State 
USGS 

Other 

State 
USGS 

Other 

State 
USGS 
Other 

State 
USGS 
Other 

Other 

State 
USGS 

State 
USGS 
Other 

State 
USGS 

State 
USGS 

TYPES OF MAPS 
lliDKXED 

Geologic 
Geophysical 
Hydrologic 
Guidebooks 

Geologic 
Hydrologic 

Theses 

Geologic 
Geophysical 
Hydrologic 
Structure 
These~ 
Other 

Geologic 
Geophysical 
Hydrolo~ic 

Other 

Geologic 
Other2 

Geologic 
Hydrologic 
Geophysical 

Mineral Resource 
Other2 

Geologic 
Hydrologic 

Theses 
Guidebooks 

Geologic 

Geologic 



S'IATE 

TX 

UT 

VA 

WA 

WY 
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Table I.--Geologic aap indexes prepared b7 State geoscience agencies and the U.S. Geological Survey. 

TITLE/SEJUES NlMBER 
Ol IHDKX 

List of publications, 1984. 

Index to Areal Geologic 
Maps in Texas, 1891-1961. 

Geologic Map Index of Utah. 
Map 19. 

Index to Available Geologic 
Mapping of Virginia. 

Virginia Theses and Disserta
tions, 1896-197 8.. Research 
Aid 2. 

Index to Geologic and Geo
physical Mapping of Washington 
1899-1983. Inf. Circ. 77. 

Theses on Washington Geology-
A Comprehensive Bibliography, 
1901-1979. Inf. Circ. 70. 

Index map to USGS Coal 
Resource Occurrence and Coal 
Development Potential Open
File Reports in Wyoming. 
Map Ser. 9A. 

PUB. DATE 
Ol INDEX 

1984 

1963 

1980 

1984 

1980 

1983 

IHDKX PREPAllED BY 

Texas Bureau of Economic 
Geology 

University 
University 
Austin, TX 

of Texas at Austin 
Station, Box X 

78712 

Same as above. 

Utah Geological and Mineral 
Survey 

606 Black Hawk Way 

AVAILABILITY 
OF IHDKX 

Free 

$1.00 

$2.50 

Salt Lake City, UT 84108-1280 

Virginia Division of Mineral 
Resources 

Box 3667 
Charlottesville, VA 22903 

Same as above. 

Washington Department of 
Natural Resources 

Division of Geology and Earth 
Resources 

Olympia, WA 98504 

Same as above. 

Geological Survey of Wyoming 
P.O. Box 3008 
University Station 
Laramie, WY 82071 

$2.00 

$3.00 

$6.00 

$5.50 

$2.00 

FORMAT OF IHDKX 

map+ ~1st, p. 23 
in booklet. 

1 sheet map + 3 lists in 
booklet. 

2 sheet maps + lists. 

1 sheet map, no list. 

1 sheet map; list 
available separately. 

16 maps + lists in booklet. 

2 sheets + 3 lists in 
booklet. 

1 sheet map + list. 

PUBLISHERS 
Ol MAPS IHDKXED 

State 

State 
USGS 
Other 

State 
USGS 

Other 

State 
USGS 

Other 

State 
USGS 
Other 

Other 

USGS 

TYPES OF MAPS 
IHDKXED 

Geologic 
(State Geologic 
Atlas Series) 

Geologic 
Hydrologic 
Structye 

Other 
Theses 

Guidebooks 

Geologic 
Geophysical 
Hydrologic 
Structye 

Other 
Theses 

Guidebooks 

Geologic 
Hydrologic 

Geologic 
Hydrolosic 
Othe~ 
Theses 

Geologic 
Geophysical 
Hydrolo~ic 

Other 

Geologic 
Geophysical 
Hydrologic 
Struct~e 

Other 



Table I.--Geologic aap indexes prepared by State geoscience agencies and the U.S. Geological Survey. 

STATE TITLE/SERIES NUMBER PUB. DATE INDEX PREPARED BY AVAILABIUTY FORMAT OF INDEX PUBLISHERS TYPES OF MAPS 
OF INDEX OF INDEX OF INDEX OF MAPS INDEXED INDEXED 

WY-- Index map to USGS Geol. Quad. 1983 Same as above. $2.00 1 sheet map + list. USGS Geologic 
cont. Maps in Wyoming. Map Ser. 98. 

Index to USGS Misc. Field 1983 Same as above. $2.00 1 sheet map + list. USGS Geologic 
Studies Maps in Wyoming. 
Map Ser. 9C. 

Index to USGS Miscellaneous 1983 Same as above. $2.00 l sheet map + separate USGS Geologic 
Investigations Maps in list. 
Wyoming. Map Ser. 9D. 

Index to USGS Hydrologic 1983 Same as above. $2.00 1 sheet map + list. USGS Geologic 
Investigations Atlases in Hydrologic 
Wyoming. Map Ser. 9E. 

Index to USGS Water-Supply 1983 Same as above. $2.00 1 sheet + separate list. USGS Geologic 
Paper Maps in Wyoming. Hydrologic 
Map Ser. 9F. 

Index to Selected USGS Bulletins 1984 Same as above. $2.00 1 sheet map + list. USGS Geologic 
That Contain Geologic Maps of 
Wyoming. Map Ser 9G. 

Index to Selected USGS Prof. 1984 Same as above. $2.00 1 sheet map + list. USGS Geologic 
Papers That Contain Geologic 
Maps for Wyoming. Map Ser. 9H. 

Index to Geological Maps 1969 Same as above. Out of 1 sheet map + list. Other Geologic 
Included in M.A. and Ph.D. print. 
Theses. 

1Revised version in preparation. 

20ther types of maps include the following: Geologic hazards, lithofacies, geochemical, isopach, mineral and energy deposits, mines and prospects, soils, topographic, 
paleogeologic, geomorphic, seismic and tectoni·c, depth to bedrock, and unpublished geologic maps. 
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EVALUATING THE GEOSCIENCE COLLECTION 

Marilyn M. Stark 

Arthur Lakes Library, Colorado School of Mines 
Golden , Colorado 80401 

Abstract: The geoscience collection at Colorado School of Mines 
is evaluated using a format developed by the Colorado Alliance 
of Research Libraries. Status of the collect ion and current 
collecting levels are evaluated separately . Forms used are 
presented and revisions suggested for use in other geoscience 
collections. Rationale for subjective judgment is analyzed. 
Although institutional goals vary, evaluation can be adapted 
to address those goals. 

Positive results include l) Reconciliation of percF?ption of 
collection strength with reality; 2 ) Involvement of faculty and 
students in collection evaluation and the library; 3) Empirical 
data on library collection and current collecting levels; 
4) Coordination with other libraries; and 5) Identification of 
collection gaps which may be filled by focused collecting. 

Negative results include l) Time required for the study; 
2 ) Subjectivity of evaluation; and 3) Missing or stolen items 
were considered as part of th e collection, even though not 
available for use. 

Evaluation of a geoscience collection pinpoints collection strengths, 
weaknesses, and areas for concentrated collection building, according to 
goals of the institution and the library. Standardized forms make the 
evaluation easier and faster. The evaluation at Colorado School of Mines 
is still proceeding and periodic reevaluation is planned. 

The formal evaluation b.egan because the Colorado Alliance of Research 
Libraries (CARL) planned some joint acquisitions of expensive materials to 
b.e placed at the various participating libraries: Auraria, Colorado School 
of Mines, Colorado State University, Denver Public Library, University of 
Colorado at Boulder, and the University of Northern Colorado. These 
prominent research libraries in Colorado include public universities, a 
private university, and a large public library. To use the funds best, 
members decided to evaluate current strengths and collecting intensities 
in each library collection. CARL (1983a) adapted forms and rankings from 
those of the Research Libraries Group (RLG). Library of Congress 
classification areas subdivided according to the National Shelflist Count 
(P-erkins, 1978 ) were arbitrarily assigned to 31 categories. Geology had 
three subdivisions: QE, Geology; GB, Physical Geography; and GC, 
Oceanography. Since these divisions seemed rather broad for science, 
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further subdivisions were made along the Library of Congress classification 
outline (Library of Congress, 1978) as shown on Figure 1. Maps and 
government documents were considered separately as formats, not as part 
of the subject categories. 

Each evaluation comprises a written summary of basic information about 
the emphasis of that subject in the institution (Figure 2 ). In addition, 
a conspectus of LC equivalent, subject fields, collecting codes and scope 
notes is added, giving levels of collecting. Collecting codes, also adapted 
by CARL (1983b) after RLG, are shown on Figure 3 . 

Evaluation is always subjective, unless sheer numbers of books or 
materials from a select bibliography are used as the values. The CARL 
intensity codes give level, description and collecting scope, so that the 
bibliographer has guidelines for ratings. For instance, Level 1, Basic 
Information, provides a general overview of geology at a basic introductory 
level, including dictionaries, encyclopedias, selected editions of major 
works, and selected major periodicals. At this level, indexes and abstracts 
are not included. As the collecting intensity code increases, at Level 2 , 
General Support, major abstracts and indexes, such as the Bibliography and 
Index of Geology, are added. Level 3 , Introductory Research, brings in 
a wide range of congresses and proceedings in addition to extensive monographic 
collections. Most of the Mi nes Collection is Level 3 , but probably a 3 
minus because of conference proceedings. Level 4, Advanced Research, 
provides extensive coverage, with major retrospective collections, 
comprehensive monograph collections, and extensive specialized serials and 
technical reports. Levels 5 and 6, Comprehens ive and Exhaustive, were 
beyond our scope and that of most Colorado libraries. 

Language coverages are E, English language; F, selected foreign 
languages; W, wide selection of foreign languages, andY, material in 
primarily one foreign language. A typical collecting intensity code is 
thus 3-F, Introductory Research, selected foreign language material. 

Colorado School of Mines was satisfied with the written portion of 
the collection development format, but the conspectus was still too general 
and did not include other areas which were relevant for us. For instance, 
many state survey publications are classed in the TN section under mineral 
resources and economic geology, bibliographies are in Z, and the U.S. 
Geological Survey publications are in the Superintendent of Documents 
Il7 - Il9 numbers in the Mines library. Other sections were too broad 
and covered disparate subjects, where collecting levels would differ. 
Colorado and Wyoming materials are vitally important to Mines, because 
geologic research and field work are primarily in those two states, 
while the New England states are low priority. There, Colorado and 
Wyoming are separate entries in our revised conspectus (Figure 4). These 
modifications were easy to do, totally arbitrary , and conformed to 
local needs. 

Completing the narrative section of the evaluation was a matter of 
filling in the blanks and was quickly accomplished. Then the Geology 
faculty member and I completed the conspectus· separately. This check on 
the evaluation could pinpoint strongly differing opinions of the collection. 
We checked the shelves for books in the subject area and then consulted 
the shelflist for other holdings that we thought should be in the collection. 
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Faculty members in all disciplines concentrated on what was on the shelves, 
and only the library faculty consulted the shelflist at length. Because 
printed bibliographies were not used, knowledge of geology and geoscience 
information was essential for a credible result. 

The Geology faculty member rated the collection higher than I did, 
a relationship generally true across the different subjects. Graduate 
students tank the collection even higher, whi ch may reflect a lack of 
knowledge about the range of possible geosc ience information. 

Our strengths wer e state survey publications, especially in the Rocky 
Mountains, geological soc iety guidebooks , U.S. government documents, and 
U.S. maps, especially geological and mineral. Most of these would not 
have been covered under the original conspectus, because many state 
survey publications are classed TN, and government documents and maps are 
considered separately. Only the guidebooks would have s~1own as strengths. 
Weaknesses were paleontology, international conference proceedings, and 
publications on New England geology . 

The evaluation process took several months, and during the evaluation 
the Geology faculty member left the university and a new person was appointed. 
We're now getting him involved, which can be a difficult proposition and 
take several months . Once involved, however, the faculty have been 
enthusiastic and cooperative. In return, the Geology Department has a 
better idea of resources at the library. The library also benefits from 

·increased visibility within the Geology Department, because both evaluators 
were not among the heaviest users of the geoscience collection. 

Our results, which are useful internally in the Mines library, can 
then be worked back into the original format for statewide collection 
development use. One drawback of all the CARL evaluations is that missing 
items are considered as part of the holdings, because inventory is beyond 
the scope of the project. Also, we have been working through the evaluations 
for two years, and meeting the target date of December 31, 1984, for 
completion would not be possible with more refinements required. 

The tools and procedure for collection evaluation in geoscience have 
been summarized . Blank forms for narrative and conspectus are included 
as Figures 5 and 6. As noted, our forms are adaptations of adaptations, in 
order to evaluate our specific collection . Denver Public Library is using 
the same system, with the narrative geared toward a public library and the 
conspectus adapted to the Dewey classification system. 

Based on the theory that adaptation is easier than beginning afresh, 
the narrative can be changed and the conspectus altered to represent levels 
of collecting in a different type of insititution, such as a corporation, 
by using Level 1) Proposal stage. Overall information to put in a proposal 
so the company seems informed; Level 2 , Regional reconnaissance information; 
Level 3, Evaluation of a state's possible mineral resources; and Level 4 , 
Specific evaluation for coal in one county. 

My examples are in applied geology , because my industrial and academic 
experience is in that field. However, paleontology could be subdivided into 
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periods , such as QE 732, Triassic, and QE 733, Jurassic, according to the 
LC classification schedule, if your emphasis is on paleontology and your 
library collects everything on Triassic paleontology and only marginally 
in Jurassic . The library cataloger in geoscience can explain why mater i als 
are classed in a particular number and thus clarify some seeming inequities . 

A written collection development plan and evaluation focuses your 
effort on the crucial areas for support and helps stretch a tight budget . 
The essential requirements are: 1) A determined and knowledgeable librarian 
who will find time to evaluate; 2) A classified collection; and 3) Some 
ideas where to start. Evaluation by more than one person is desirable, 
but some of the Colorado librarians prepared the collection development 
plan without help from the affected departments. 

The examples and forms presented can be used intact for another 
evaluation, which is unlikely because each collection is unique, or 
altered to suit the special information needs of a particular clientele. 
A written plan is a map of where the collecting has been and where it is now 
going, so changes can be noted and collecting intensities changed if 
necessary. Besides, you will know the collection better and find some 
previously unknown gems for later use. 
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Colorado Alliance of Research Libraries (CARL), 1983a, CARL Collection Policy 
Statement . Unpublished working document, Colorado Alliance of 
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Library of Congress, 1978, LC Classification Outline, Fourth Edition. 
U. S. Government Printing Office, Washington, D.D. 32 p. 

Perkins, David L. , ed., 1979, Guidelines for Collection Development. 
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1 - 350 

351 - 399.2 

420 - 499 

500 - 625 

521 - 545 

640 - 699 

701 - 996 . 5 

761 - 899 

901 - 996 . 5 

GB 

GC 

Figure 1 

GEOLOGY ~ 

GENERAL 

MINERALOGY 

PETROLOGY 

DYNAMIC ru~D STRUCTURAL GEOLOGY 

VOLCANOES AND EARTHQUAKES 

STRATIGRAPHY 

PALAONTOLOGY 

PALEOZOOLOGY 

PALEOBOTANY 

PHYSICAL GEOGRAPHY 

OCEANOGRAPHY 

COLORADO ALLIANCE OF RESEARCH LIBRARIES 

25 



I. DISCIPLINE 

II. BIBLIOGRAPHER 

III. PROGRAMMATIC INFORMATION 

A. ACADEMIC DEPARTMENTS INVOLVED 

B. SUBJECT BOUNDARIES 

l.CURRICULAR EMPHASIS 

2 .BRANCH LIBRARIES AND RELATIONSHIP TO MAIN LIBRARY COLLECTION 

C. KINDS OF PROGRAMS AND USER NEEDS SUPPORTED 

l.DEGREE PROGRAMS OFFERED 

2.DESCRIPTION OF COLLECTION SUPPORT 

3.SPECIAL INSTITUTES OR LABORATORIES WHICH AFFECT YOUR COLLECTING 

4.USERS OF COLLECTION-OUTSIDE OR CORPORATE USERS , REGIONAL AND 
LOCAL INTERESTS 

D. l.OTHER CONCENTRATIONS AT YOUR INSITUTION WITH DIRECT RELATIONSHIP 
TO THIS DISCIPLINE 

2.AREA AND/OR SPECIAL STUDIES PROGRAMS 

3.0THER BIBLIOGRAPHERS INVOLVED WITH THIS SUBJECT 

4.0THER COMMENTS 

IV. SUBJECT AND LANGUAGE MODIFIERS 

A. GEOGRAPHICAL 

B. LANGUAGE 

C. CHRONOLOGICAL 

V . . FORMATS 

A. HOW COLLECTED MATERIALS TREAT THE SUBJECT 

B. MATERIALS EXCLUDED 

C. MATERIALS EMPHASIZED 



LEVEL 

0 OUT OF SCOPE 

1 BASIC INFORMATION 

2 GENERAL SUPPORT 

3 INTRODUCTORY RESEARCH 

4 ADVANCED RESEARCH 

5 COMPREHENSIVE 

6 EXHAUSTIVE 

Figure 3 

BASIC INTRODUCTORY LEVEL: 
PROVIDES GENERAL OVERVIEW 

WORKING COLLECTION, MODERATELY 
ADVANCED, MEETS GENERAL NEEDS 

COMPREHENSIVE IN-DEPTH TREATMENT 
OF A SUBJECT, ANALYTICAL OR 
TECHNICAL, THEORETICAL OR 
SCHOLARLY 

EXTENSIVE COVERAGE OF SUBJECT, 
HIGHLY SPECIALIZED COLLECTIONS. 
MEET HIGHLY SPECIFIC NEEDS 

PROGRAMS OF NATIONAL RECOGNITION 

INTERNATIONAL RECOGNITION 
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DICTIONARIES, ENCYCLOPEDIAS, GENERAL 
REFERENCE MATERIALS, SELECTED MAJOR 
WORKS, SELECTED MAJOR PERIODICALS 

1+ WIDE RANGE OF BASIC MONOGRAPHS, 
SELECTION OF REPRESENTATIVE JOURNALS, 
BROAD REFERENCE COLLECTIONS 

2+ EXTENSIVE MONOGRAPHIC COLLECTIONS, 
PUBLISHED PRIMARY SOURCE MATERIAL, WIDE 
RANGE OF PROFESSI ONAL JOURNALS, CONGRESSES 
AND PROrEEDINGS. SPECIALIZED INDEXES 

MAJOR RETROSPECTIVE COLLECTIONS, RESEARCH 
REPORTING, COMPREHENSIVE CURRENT MONOGRAPHS. 
SPECIALIZED SERIALS AND TECHNICAL REPORTS . 
FOREIGN LANGUAGE HOLDINGS, COMPLETE 
BIBLIOBRAPHIC TOOLS. 

4 -t- LARGE FOREIGN LANGUAGE COLLECTIONS, 
COMPLETE RETROSPECTIVE SERIALS, SPECIAL 
COLLECTIONS 

EVERYTHING 



Figure 4 

COLORADO SCHOOL OF MINES COLLECTION DEVELOPMENT POLICY 

QE 1 - 4 

QE 5 - 7 

QE 11 - 61 

QE 65- 182 

QE 91 - 92 

QE 181 - 182 

QE 185 - 199 

QE 200 - 229 

TN 21 - 126 

TN 21 - 83 

TN 24 

TN 400-490 

TN 410- 439 

z 6031 :.. 6034 

GEOLOGY 

PERIODICALS, SOCIETIES , CONGRESSES, SERIAL COLLECTIONS 

DICTIONARIES AND ENCYCLOPEDIAS , NOMENCLATURE 

HISTORY OF GEOLOGY, DIRECTORIES, RESEARCH 

GEOGRAPHICAL DIVISIONS, U.S. 

COLORADO 

WYOMING 

REGIONAL GEOLOGY, CANADA 

REGIONAL GEOLOGY, LATIN AMERICA 

MINERAL RESOURCES AND ECONOMIC GEOLOGY, SPECIAL 
COUNTRIES. INCLUDES GOVERNMENT REPORTS 

U.S . , REGIONS 

STATES, U.S. 

ORE DEPOSITS AND MINING OF PARTICULAR METALS 

GOLD AND SILVER 

GEOLOGY, BIBLIOGRAPHY 

U. S. GOVERNMENT DOCUMENTS NUMBERS 

I 17 - 19 

I 28 

U.S. GEOLOGICAL SURVEY PUBLICATIONS 

U.S . BUREAU OF MINES PUBLICATIONS 

MAPS - SEPARATE COLLECTION DEVELOPMENT POLICY 
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Figure 5 

NARRATIVE DESCRIPTION 
FOR CARL COLLECTION POLICY STATEMENT 

I. DISCIPLINE 

II. BIBLIOGRAPHER 

III. PROGRAMMATIC INFORMATION 

A. Academic Departments Involved 

B. Subject Boundaries 

1. Curricular emphasis 

2. Branch libraries & relationship to main library collection. 

3. Other subject limitations 

C. Kinds of Programs As User Needs Supported 

1. What degree programs are offered? 

2. Are there special institutes or laboratories which affect 
your collecting? 

3. Who would use this collection? Are there outside or 
corporate borrowers? Regional & local interests? 
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~igure 5 (cont'd) 

D. Interdisciplinary Information 

l. What other programs at your institution have a direct 
relationship to this discipline? 

2. Area and/or special studies progra~s? 

3. Are other bibliographers involved with tl1is subject? 

4. Other comments 

IV. SUBJECT MODIFIERS 

A. Geographical 

B. Language 

C. Chronological (historical) 

V. COLLECTION DESCRIPTION 

A. How is this subject collected? 

B. Methods for acquiring materials (approval plans, etc.) 

C. Describe types (formats) of materials selected or excluded. 

VI. COOPERATIVE AGREEMENTS 

A. Are there formal col lecting agreements with other institutions? 
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Figure 5 (cont'd) 

B. When collecting, do you take into consideration the holdings 
of other libraries? If you belong to a consortia, does this 
have an impact on your collecting priorities for this subject? 

VII. SPECIAL CONSIDERATIONS 

A. Are there any legal requirements in your institution that may 
impact this discipline? 

B. Archives or special collections? 

C. Exchange or gift programs? 

D. External funding enhancements (grants)?. 

INTENSITY CODES : 

Are descriptive values assigned to a collection to determine its 
relationship to other collections in the state and nation? They are 
used to identify both the extent of existing codes in a subject field 
(collection density) and extent of current collecting activity in the 
field (collecting intensity). 

ASSUMPTIONS: 

Definitions of collecting levels are not to be applied in a 
relative or ad hoc manner (that is, relative to a given library or group 
of libraries), but in a very objective manner. Consequently , it is 
quite likely that a large number of libraries will not hold comprehensive 
collections in any area . Similarly, academic libraries that do not 
support doctoral programs, or other types of libraries that are not 
oriented toward special research, may not have any collections that 
would fall within the research level as defined herein . The definitions 
are proposed to describe a range and diversity of titles and forms 
of materials; they do not address the question of availability of 
multiple copies of the same title . 
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0 Out of Scope 

1 Basic Information 

2 General Support 

3 Introductory 
Research 

4 Advanced 
research 
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Figure 5 (cont'd) 

COLORADO COLLECTING INTENSiTIES CODES 
DESCRIPTION 

General "conmunity" 
support; · no courses, 
except basic intro
ductory study. 

Undergraduate curric
ulum through first 
degree; some honors 
work, no sustained 
independent study. 

Through Master's 
level, including 
senior seminars and 
independent study. 

Through Ph.D. level 

Basic introductory 
level limited in depth; 
material provides 
general overview. 

Working collection 
moderately advanced. 
Prior. familiarity 
with subject-beyond 
introductory level. 
Meets general community 
needs. 

Comprehensive in-depth 
treatment of a subject. 
Analytical or technical, 
theoretical or scholarly 
orientated. Support 
special user group in 
community, but covers 
wide spectrum of users. 

Extensive coverage of 
subject. Meet needs of 
highly specific and 
specialized portion of 
community. Highly 
specialized collections. 

COLLECTING SCOPE 

a. Dictionaries, encyclopedias, general reference 
materials, basic bibliographies. 

b. Selected editions of important works. 
c. · Selected ~jar periodicals. 

a. - c. 
d. Wide range .of basic monographs, complete 

collections of more important authors, 
selections from secondary writers. 

e. Selection of representative journals. 
f. Fundamental bibliographic apparatus in 

subject fields, broad reference collections, 
including major abstracts and indexing tools. 

a. - f. 
g. Extensive monographic collections, including 

published primary source material, reprints, 
complete critical works of important authors, 
broad collections of secondary writers. 

h. Wide range of professional journals, 
congresses and proceedings. 

i. Specialized bibliographies, indexes, and 
abstracts. 

a. - i. 
j. f1ajor retrospective collections, research 

reporting, experimental results, comprehensive 
current monograph collecting. 

k. Extensive collections of specialized serials 
and technical reports. · 

1. Representative foreign language holdings. 
m. Selective manuscript collections, complete 

bibliographic support tools. 



LEVEL 

5. Comprehensive 

6. Exhaustive 

Figure 5 (cont'd) 

DESCRIPTION COLLECTitJG SCOPE 

Programs of a-m. 
national recog- n. Large foreign language collections. 
nition. o. Complete retrospective serial holdings . 

p. Recognized special co 11 ect ions and 
manuscript collections of important 
authors. 

Programs of inter- a-p. 
national recognition q. Collects as far as possible, all signi-

ficant works of recorded knowledge. 

Language Coverage Codes 

E - English language material predominates; little or no foreign 
language material in the collection. 

F - Selected foreign language material included, primdrily Western 
European, in addition to the English language material. 

W - Wide selection of foreign language material in addition to the 
English language material. 

Y - Material is primarily in one foreign language. 
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Figure 6 

VIII. CONSPECTUS: GEOLOGY, COLORADO SCHOOL OF MINES 

LC EQUIVALENT FIELD COLLECTING CODE NOTES 
Current Collection Proposed 
Level Strength Level 

GB PHYSICAL GEOGRAPHY 

GB 3 Congresses, collected works 

GB 111 ..,.. 170.2 America 

GB 115 - 126 u.s. 

GB 131- 132 Canada 

GB 133 - 134 Mexico 

GB 144 - 149 South America 

GB 280 - 328 Asia 

GB 330 - 378 Africa 

GB 400 - 649 Geomorphology. Landforms. Terrain 

GB 651 - 857 Hydrology 

GB 980 - 2998 Ground and Surface Waters 

GB 1199 Aquifers. Geothermal resources 

GB 1201 - 1398 Rivers. Stream measurements 

GB 1399 Floods 

GB 2801 - 2998 Natural disasters 

GC OCEANOGRAPHY 



VIII. CONSPECTUS: GEOLOGY, COLORADO SCHOOL OF MINES 

LC EQUIVALENT FIELD 

QE 1-4 Periodicals, societies, congresses, 
serial collections, yearbooks, 
collected works 

QE 5-7 Dictionaries and encyclopedias, 
nomenclature 

QEll-61 History of geology, directories, 
study and teaching, research 

QE 65-182 Geographical divisions, U.S. 

QE 91-92 Colorado 

QE 181-182 Wyoming 

QE 185-199 Regional geology, Canada 

QE 200-229 Regional geology, Latin America 

QE 230-258 Regional geology, South America 

QE 260-287 Regional geology, Europe 

QE 289-319 Regional geology, Asia 

QE 320-339 Regional geology, Africa 

QE 340-348 Regional geology, Australia 
and Pacific 

QE 350 Regional geology, Anarctic regions 

QE 351-399 Mineralogy 

QE 351-366 Societies, serials, general 

QE 367-371 Determinative mineralogy 

Figure 6 (Cont'd) 

COLLECTING CODE 
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Level 
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Figure 6 (cont'd) 

LC EQUIVALENT FIELD COLLECTING CODE NOTES 
Current Collection Proposed 
Level Strength Level 

QE 372-388 Descriptive Mineralogy 

QE 389-399 Special groups of minerals 

QE 420-499 Petrology 

QE 420-440 Societies, serials, general 

QE443-456 Geographical divisions 

QE 461-462 Igneous rocks 

QE 471-472 Sedimentary rocks 

QE 500-625 Dynamic and structural geology 

QE 500-511 Physical and tectonic 

QE 515-516 Geochemistry 

QE 517-545 Volcanoes and earthquakes 

QE 571-599 Sedimentation 

QE 601-625 Structural geology 

QE 640-700 Stratigraphy 

QE 701-899 Paleontology 

QE 723-742 Stratigraphic divisions I 
QE 743-760 Geographical divisions 

_QE 761-899 Paleozoology_ 

QE 901-996 Paleobotany 

QD 901-999 Crystallography 



LC EQUIVALENT 

TN 21-126 

TN 21-23 

TN24 

TN26 

TN 27.5-33 

TN 34-54 

TN 55-95 

TN 99-113 

TN 115-119 

TN 121-124 

TN 125-126 

TN 260-274 

TN 400-490 

TN 410-439 
z 6031-6034 

u.s. GOVERNMENT 
DOCUMENTS NUMBERS 

I 17.- I 19. 

I 28. 

FIELD 

Mineral Resources and 
Economic Geology, Special 
Countries. Includes 
Government Reports. 

u.s., regions 

States, u.s. 

Canada 

Latin America 

South America 

Europe 

Asia 

Africa 

Australia, Pacific 

Arctic, Antarctic regions 

Economic or Applied Geology 
Mineralogy 

Ore Deposits and Mining of 
Particular Metals 

Gold and silver 

Geology, Bibliography 

u.s. Geological Survey 
Publications 

u.s. Bureau of Hines 
Publications 

and 

Figure 6 (cont'd) 
COLLECTING CODE 

Current Collection Proposed 
Level Streneth LevPl 
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AN INVESTIGATION OF PREPARATION AND COSTS 

FOR A STATE BIBLIOGRAPHY OF GEOLOGY 

DENA L. FRACOLLI, REFERENCE LIBRARIAN, MONTANA 
COLLEGE OF MINERAL SCIENCE AND TECHNOLOGY, 

BUTTE, ~ONTANA 59701 

Abstract--A comprehensive state bibliography of geoscience information is 
time-consuming and expensive to produce. In planning Montana•s 
bibliography, fifty states have been surveyed as to methods and costs 
involved in bibliography preparation. 

Information requested included the type of indexes and those 
responsible for indexing; the number of years covered; subject areas 
covered; sources for the citations; citation format; costs of preparation; 
and the use of computers. 

The survey results may benefit others by identifying problems and 
solutions involved in the preparation of a comprehensive state geoscience 
bibliography. 

The Survey 

The state of Montana has a need for a comprehensive state bibliography 
of geology. Several attempts at collecting citations, verifying them, and 
compiling indexes have been made in the past 20 years, (we have a cardfile 
of citations for 1940-1969), but none of these attempts have produced a 
publication. Before beginning another unsuccessful attempt, the Library at 
Montana College of Mineral Science and Technology (which is also associated 
with the Montana Bureau of Mines and Geology) decided to survey other 
states about their bibliographies --what they included, how indexing was 
done, how much was spent, etc. Surveys were sent to the fifty geological 
surveys in the United States. 

Of these 50 surveys, 40{80%) were returned. Of the 40 returned, 29 
states said that they have produced bibliographies of geology (72.5%), 11 
have not (27.5%). The 40 returned surveys were completed by a variety of 
positions, as follows: 

Editors, 12.5(31%); Directors or State Geologists, 8.5(21%); 
Librarians, 6.5 (16%); Geologists, 5.5(14%); Deputy 
Directors, 5(13%); and 2 Secretaries (5%). 

It was surprising to find so many surveys completed by Directors and State 
Geologists. 
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Here is a breakdown of responses for the 29 surveys returned with a 
11 yes 11 response to Question 1, 11 Has a bibliography of geology been completed 
or is one being compiled for your state? 11

: 

Question 2: Does the bibliography include (document types): 
29(100%) included state publications 
27( 93%) included theses . 
28( 97%) included proceedings 
21( 72%) included contracted reports 
29(100%) included guidebooks 
29(100%) included Federal government publications 
29(100%) included maps 
29(100%) included monographs 

In addition: 

5(17%) mentioned including abstracts 
8(28%) mentioned including journals (which I had assumed would be 

included, and herefore omitted) 
5(17%) mentioned including open-file reports 

Question 3: When was the bibliography published? 

(a) 6(21%) states had prepared bibliographies before 1950. 
10(34%) mentioned two or more bibliographies having been issued 

while 19(66%) had only prepared one to date. 
(b) 17(59%) of the states said they had cumulative 

bibliographies and 7(24%) said they did not. 
(c) 21(72%) of the publications listed covered 50 years or more. 
(d) Costs of published bibliographies: The average cost was $5.00, 

with the least expensive being free (!) and most expensive being 
$13.00 These figures are not related to #citations/copy, and 
they compare hardback to softbound, and earlier years to later 
years. 

Question 4: 

(a) Is the bibliography indexed by: 

23(79%) Author 
24(83%) Subject 
23(79%) Geographical Locations 
17(59%) Formations 

Other states mentioned i ndexing by commodities, geochronology, 
maps, disciplines, structures and stratigraphy. 
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(b) Who did the 
42.9% 
22.3% 
21.1% 

6.2% 
5.7% 
1.8% 

indexing? 
Geologists 
AGI 
Librarians 
Editors 
Students 
Secretaries 

100. % of mentioned indexing 

Question 5: Which of these related subject areas are included in the 
bibliography? 

4 
8 
9 

18 
15 
9 

(14%) included Metallurgy 
(28%) included Crystallography 
(31%) included Petroleum Engineering 
(62%) included Hydro 1 ogy 
(52%) included Mines and Mining 
(31%) included Mineral Processing 

Other fields mentioned were coal, geochemistry, geophysics, 
environmental geology, geologic hazards, paleobotany, archaeology, 
and engineering geology. 

Question 6: What sources were used for data collection? 

24 (83%) USGS publication lists 
22 (76%) Bibliography of North American Geology 
20 (69%) USBM publication lists 
20 (69%) Dissertation Abstracts 
19 (66%) GEOREF (online) 
17 (59%) Bibliography and Index of Geology (paper) 
5 (17%) Union List of Geologic Field Trip Guidebooks 
4 (14%) Engineering Geology Abstracts 
4 (14%) Applied Science and Technology Index 
2 ( 7%) GEOARCHIVE (online) 

Also mentioned as data acquistion sources were: Library collection, 
Masters Abstracts, in-house files, Petroleum Abstracts, Water 
Research Abstracts, Government Reports and Announcements, 
Annotated bibliography of Economic Geology, Biological Abstracts, 
Bibliography of Vertebrate Paleontology, Engineering Index, and 
Geophysical Abstracts. 

Other online databases mentioned were: NTIS, GPO, Energy 
Database, and Lunar/Planetary Institute Bibliography. 
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Question 7: Please enclose a copy of one page of your bibliography 
citations, and a copy of any forms used in data collection. 

This question was asked to get a feel for the format used in 
citations. Bibliographies prepared through AGI used Georef 
citation format. Several bibliographies used a format of author, 
title/journal title, volume, issu e, pages, dates (similar to a 
library card). Most used a close semblance to the USGS 
"Suggestions to Authors'' format. Five of the samples given used 
no abbreviations in their citations. Several included explanations 
of citation format, sources of data, subject coverage, indexing, 
etc. in the introductory material. 

Few states included forms or guides for collecting information. 
The two most helpful (Utah and Washington) were also guides to the 
computer program format for input and gave some insight into what 
their programs could do. 

Question 8: Do you have cost figures for any of these phases of 
bibliography preparation? 

The responses to this quest ion were disappointing in that 12(41%) 
states were not able to provide any cost figures at all. Of those 
figures given, the greatest percentage were for the cost of 
printing. 

Data acquistion: Three states responded with figures for data 
acquisition, only one of which showed per citatation value: 
$215.00/193 citations, or $1.11/citation. The other two figures 
given were $450.00 (total) and $6500.00 (total). 

Printing: Of 14 values given for total printing costs, the lowest 
was $1446, the largest was $14,134 and average was $5,839.93. 
These figures are difficult to compare without a per-copy base to 
work with. For 7 responses, a per-copy value can be figured: the 
average printing cost of these 7 was $5.11/copy, with $5.64 being 
the highest and $3.44 the lowest. 

Computer charges: Four states responded, one state reported $6600 
spent for an IBM-PC; one state reported a $2.67/citation cost to 
create their online database, one reported $1500 to AGI, and one 
reported a total of $45,412 to AGI. 

Indexing: Of 2 responses, one state had spent $2000, and one 
state $8200. 

Editing: One state responded with 6 person-months. 

Staff: Two states responded, 1 with $14,000/year, one with 2 
person-years. 

Total preparation costs : Two states responded, one with $2494, 
one with $15,000. 
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The cost data for the survey is rather inconclusive, not only because 
of lack of data, but because the survey•s structure did 
not provide the per copy or per citation comparisons that would 
have made the costs useful. 

Question 9: 
a) Is your bibliography complilation in computer file of some sort? 

10(34%) yes 
14(48%) no 

b) Of the 10 states responding yes, 9(81%) responded that their 
system is searchable online: Alaska, Colorado, New Mexico, South 
Dakota, Utah, Vermont, Washington and Wisconsin. 

c) The states with bibliographies on computer databases mention the 
following hardware: IBM magcard composer; IBM-PCXT with 10k 
hardisc, and D-basell and Wordstar; Computographic; Dec 20; IBM 
3031 and IBM 3278 terminal; Wang hardware; and word processors. 
Several files utilize AGI•s Georef database facilities. Four 
states mentioned in-house designed software (Washington, utah, 
South Dakota and Wisconsin. 

Qu est i on 1 0 : 

2( 7%) 
0( 0%) 
2( 7%) 

11(38%) 
8(28%) 

Are you satisfied with the bibliography? 

1 ( 1 ow) 
2 
3 
4 
5(high) 

The following two questions, numbers 11 and 12, were asked 
specifically of the states who had not prepared bibliographies of geology. 

Question 11: If your state has not prepared a state bibliography of 
geology, why not? 

Two states (16.6%) responded that there was no need; 2 states 
(16.6%) responded that it was too expensive; 8 (66.6%) states 
responded that they had no personnel available. "No personnel" 
seems to be the greatest prohibiting factor, contrary to Montana, 
where lack of funds is the greatest barrier. 

Question 12: Have you an in-house card file (or similar devise) of 
citations for your state? 

Thirteen states responded yes, 13 responded no, 50% each way. Many 
states which did produce bibliographies answered this question. 

Montana does maintain a partial cardfile, containing citations 
accessible only by author for 1940-1969, portions of 1970-1975. 
More or less comprehensive subject access exists for material 
prior to 1940 in the State Bureau•s Memoir 21. 
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Notes 

These comments were gi ven both in response to question number 10 on 
satisfaction and in response to the survey in general. 

1. Our 1951-1980 bibliography was maintained on word processor disks, 
and was typeset from these; now available only in printed form. Supplement 
is now being compiled on disk, does not yet include index. 

2. Our state does bib liographies as needed on various geographic 
regions, and statewide when a staff member feels one is needed. 

3. We would not recommend our format for a bibliography; suggest that 
GEOREF produce the bibliography rather than using staff time; it seems to 
be the most cost effective, quickest and most accurate method. 

4. We used AGI, and feel that our cross-referencing needs to be 
improved considerably. 

5. Would like to publi sh a bibliography more frequently; would like it 
to be automated, as access to citations is too roundabout and not real 
timely. 

6. Added indexing to AGI 1 s indexing for their edition, but was unable 
to edit their indexing. Love our own in-house computerized system! 

7. One needs a lot of specialties to do the job properly; we are 
working towards structuring for a computer. 

8. Wish we had subject indexing done; it will come out in a separate 
volume. 

9. Should pay more careful attention to indexing, and less reliance on 
GEOREF except for citations. 

10. Would like to bring the bibliography up-to-date to 1980 (covered 
through 1970). 

11. A bibliography is invaluable, but we need updating and selective 
indexing for earthscience work in the state. 

12. Had GEOREF do bibliogra phy, as was cheaper than doing our own; 
it•s guaranteed to be updated and corrected; available to everyone on 
magtape; would have left out formation index in 1st volume; need better 
quality control. 

13. Would be improved by having a computer file entry. 

14. Have purchased Georef state updates; would like to integrate 
thesis section with regular section; would add key words to index. 
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15. It would be helpful to put addendum now in preparation on a word 
processor; it would make corrections easier. 

16. Although we plan to continue to use GEOREF, we plan to supplement 
their literature search with our own; their information is often incomplete 
and incorrect. Also, would eventually like to have the bibliography in a 
computer file, searchable online. 

17. Our bibliography is not yet published, but have contracted with 
GEOREF for state bibliography since 1979. 

18. Data was collected and coded by AGI; librarian has resigned and 
project is not completed due to our having no personnel available. 

19. We would like to improve timeliness and availability of 
bibliography. We plan to put it on a word processor soon, and that will 
help, but it will still be time-consuming. Don't have as much time to 
devote to this task as would like. 

20. GEOREF produced camera-ready copy for our last supplement, then it 
was edited in-house. Would allow more time for improving and editing the 
GEOREF efforts. 

21. Working on comprehensive bibliography with Bureau of Land 
Management and CRIB; We have a really good in-house system; would like to 
refine geographic location access. 

22. Would computerize if we had money to, so that updates and changes 
could be made easily and continually. Currently, database is on state 
system, and codes generate a list by a certain location or category. 

23. Would do more thorough subject indexing and would include more 
source materials and theses. 

Conclusions 

In reviewing the response, most states were fairly satisfied with 
their bibliography. It is interesting to find that some states feel that 
contracting with AGI is the best way to produce a bibliography of geology, 
and others feel that AGI doesn't have complete data, complete citations, or 
adequate indexing. The most popular comments were that the bibliographies 
should come out more frequently; that more complete indexing and 
cross-referencing would be valuable; and that having the bibliography 
available interactively online would be valuable. 
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In reviewing the survey responses, the following points will hopefully 
be considered when preparing Montana's bibliography of geology: 

1. As many sources as possible should be consulted for obtaining 
citations. Don't depend only on one source, and consult geologists and 
personal files as well as formal indexes. Include state and federal 
publications, journal articles, contracted and open-file reports, 
proceedings, guidebooks, abstracts, monographs, theses and maps. 

2. Preparing a cumulative bibliography interactively ONLINE will allow 
easy updates and one-source access to patrons needing state geology 
information, as well as offering tailoring possibilities. 

3. Careful attention should be given to indexing. Indexing by geologists 
(or by people with geology background) is desirable. Access by 
formation/stratigraphy, geographical location and subject are desirable. 

4. Including citations for mining and mineral/fuel resources, geophysical 
and geochemical studies, environmental geology, hydrology, and petroleum 
engineering is typical. Metallu rgy and mineral processing ·citations are 
less common, but perhaps desirable. 

5. Print citations alphabetically by author using a "Suggestions to 
Authors" type format; do not use abbreviations. If abbreviations are used, 
include a key to the abbreviations. Include "see" references in the 
appropriate place for articles with second and third authors. 

6. Costs will depend on whether staff is hired specifically for the 
project or existing staff is used and whether computer equipment/software 
must be purchased for the project or existing equipment/software can be 
used. (Utilization of AGI services is included as purchased 
equipment/software.) Printing costs of at least $5.00/copy should be 
expected. 

7. Include explanations of citation format, data collection, subject 
coverage, indexing, etc. in the introduction. 
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~pendi~ l~ State Bibliographies Listed~ Surveys 

California 

Jennings, C. and Strand, R.G., 1963, Index to graduate theses on California 
geology to December 31, 1961, California Division of Mines and 
Geology Special Report 74, 39p. 

Jennings, C., [in press], An explanatory text to accompany the 1:750,000 
scale fault and geologic maps of California, California Division of 
Mines and Geology Bulletin 201, 197p. 

Kiessling, E.W., 1972, Index to geologic maps of California 1965-1968. 
California Division of Mines and Geology Special Report 102. 

Kiessling, E.W. and Peterson, D.H., 1978, Index to geologic maps of 
California, 1969-1975, California Division of Mines and Geology 
Special Report 130, 121p. 

Koenig, J.B., 1962, Index to geologic maps of California 1957-1960: A 
Supplement to Special Report 52, California Division of Mines and 
Geology Special Report 52A, 60p. 

Koenig, J.B. and Kiessling, E.W., 1968, Index to geologic maps of 
California, 1961-1964: A supplement to Special Report 52. California 
Division of Mines and Geology Special Report 52B, 72p. 

Morgenthaler, J.D., 1984, Index to graduate theses and dissertations on 
California Geology 1979 through 1982, California Geology v. 37, no. 
5, p. 99-110. 

Peterson, D. and Saucedo G.J., 1978, Index to graduate theses and 
dissertations on California geology 1973 and 1974, California 
Geology v. 31 no. 2, p.33-40. 

Peterson, D. and Saucedo, G.J., 1978, Index to graduate theses and 
dissertations on California geology 1975 and 1976, California 
Geology v. 31 no. 4, p.90-94. 

Strand, R.G., Koenig, J.B., and Jennings, C.W., 1958, Index to geologic 
maps of California to December 31, 1956, California Division of 
Mines and Geology Special Report 52, 128p. 

Taylor, Gary C., 1974, index to graduate theses and dissertations on 
California Geology 1962 through 1972, California Division of Mines 
and Geology Special Report 115, 89p. 
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Colorado 

American Geological Institute, 1976, Bibliography and index of Colorado 
geology, 1875-1975, Colorado Geological Survey Bulletin 37, 488p. 

American Geological Institute, 1983, Bibliography and index of Colorado 
geology, 1976-1980, Colorado Geological Survey Bu l letin 45, 294p. 

American Geological Institute, 1983, Bibliograpy and index of Colorado 
geology, 1981-1982, Colorado Geological Survey Information Series 
19, 111p. . 

Georgia 

American Geological Institute , 1983, Bibliography and index of Georgia 
geology, 1980 through 1982, Georgia Geo ·logic Survey Open-file 
report 84-5. 

Cramer, H.R., 1972, Annotated bibliography of Georgia geology, 
1960-1964, Georgia Geologic Survey Bulletin 84, 110 p. 

Cramer, H.R., 1976, Annotated bibl iog raphy of Georgia geology, 1965-
1970, Georgia Geologic Survey Bulletin 90, 84p. 

Cramer, H.R., in preparation, Annotated bibliography of Georgia 
geology, 1971-1979, Georgia Geologic Survey. 

Cramer, H.R., Allen, A.T. Jr., and Lester, J.G., 1967, Annotated 
bibliography of Georgia geology through 1959, Georgia Geologic 
Survey Bulletin 79, 368p. 

Moye, F., 1976, Abstracts of theses on Georgia geology through 1974, 
Georgia Geologic Survey Bulletin 84, 94p. 

Illinois 

Willman, H.B., Simon, J.A., Lynch, B.M., and Langenheim, V.A., 1968, 
Bibliography and index of Illi nois geology through 1965, Illinois 
Geological Survey Bulletin 92, 373p . 

Indiana 

Nevers, G.M. and Walker, R.D., 1962, Annotated bibliography of Indiana 
geology through 1955, Indiana Geological Survey Bulletin 24, 486p. 

Kansas 

American Geological Institute, 1977, Bibl i ography and index to Kansas 
geology, Kansas Geological Survey Bulletin 213, 200p. 
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Michigan 

Martin, H.M. and Straight, M.T., 1956, Index of the geology of 
Michigan, 1823-1955, Michigan Geological Survey Publication 50, 
461p. 

Minnesota 

Morey, G.B., Balaban, N., and Swanson, L., 1981, Bibliography of 
Minnesota geology, 1951 - 1980, Minnesota Geological Survey 
Bulletin 46, 143 p. 

Nebraska 

Sandy, J.H. and Fussell, J., 1983, Bibliography of Nebraska geology, 
1843-1976, Nebraska Conservation and Survey Division, 198p. 

Nevada 

Weimer-McMillion, B., Tingley, S.L. and Schilling, J., 1983~Bibiography 
of Nevada geology and mineral resources through 1980, Nevada Bureau 
of Mines and Geology, Special Publication 7, 184p. 

New Mexico 

Atkins-Heljeson, D.M. and Holts, C.L., 1984, Bibliography of New Mexico 
geology and minral technology, 1976 through 1980, New Mexico Bureau 
of Mines and Mineral Resources Bulletin 109, 173p. 

Bates, R.L. and Burks, M.R., 1945, Geologic literature of New Mexico 
through 1944, New Mexico Bureau of Mines and Mineral Resources 
Bulletin 22, 147p. 

Burks, M.R. and Schilling, J.H., 1955, Bibliography of New Mexico 
geology and mineral technology through 1950, New Mexico Bureau of 
Mines and Mineral Resources Bulletin 43, 198p. 

Heljeson, O.M. and Holts, C.L., 1981, Supplemental bibliography of New 
Mexico geology and mineral technology through 1975, New Mexico 
Bureau of Mines and Mineral Resources Bulletin 108, 136p. 

Koehn, M.A. and Koehn, H.H., 1973, Bibliography of New Mexico geology 
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Appendix ~ Survey form~~ Critique 

Several changes in the survey•s structure would have produced less 
confusion and more useful data: 

Question 2. Including "Journal Articles•• as a choice would have reduced 
some confusion over whether or not it was assumed that they were included. 

Question 5. It would have been less confusing to say "Which of these 
related fields are included in the bibliography, in addition to geology?" 
as many decided to include geology as "other". 

Question 8. Because none of the cost data was requested on a "per 
citation" or a "per issue" basis, the responses were not really useful. 
This question received the fewest responses, but could have been quite 
valuable. 
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CITATION OVERLAP AMONG GEOARCHIVE, GEOREF, PASCAL 

AND CHEMICAL ABSTRACTS 

Charlotte R.M. Derksen 
Branner Earth Sciences Library 

Stanford University, Stanford, CA 94305 

Abstract--Of the many bibliographic databases now available for 
the retrieval of geological information, two of them, the American 
Geological Institute's GEOREF and Geosystem's GEOARCHIVE, are 
specifically designed to cover the international geoscience 
literature. The American Chemical Society's Chemical Abstracts 
covers all aspects of chemistry and chemical engineering, including 
mineralogy, petrology and geochemistry. The Centre National de 
la Recherche Scientifique's PASCAL is a multidisciplinary database 
with significant coverage of geological materials. What is the 
citation overlap among these four databases? 

Several searches on widely varied topics, such as 
dinoflagellata or paleomagnetism, were performed on all four 
databases. The amount of citation overlap was determined from 
the search results for each database. This proved not to be as 
great as expected. It is necessary to assess the strengths of 
the databases in the light of the question to be answered and 
the extent of the information retrieval desired, when selecting 
databases for an online literature search. 

Introduction 

The American Geological Institute's GEOREF covers the literature of 
geology and geophysics. Its scope is worldwide and entries now go back 
in time to 1919. The database GEOARCHIVE is produced by Geosystems, 
which is based in London. It also covers the worldwide geological liter
ature. It includes literature published from 1974 to the present. 
Walker (1974, 1980) has described both of these databases in some detail. 
In contrast, the American Chemical Society's Chemical Abstracts covers 
the worldwide chemical and chemical engineering literature including the 
geochemical, petrological, crystallographic, and mineralogical literature. 
Online coverage begins, at present, in 1967. Geological literature as 
covered by the Bureau de Recherches Geologiques et Minieres (BRGM) is 
available in two databases: GEODE, which covers the worldwide geological 
literature, including materials published between 1750 and 1976, and 
PASCAL, a multidisciplinary database produced by Centre National de la 
Recherche Scientifique, in cooperation with the BRGM. PASCAL covers 
geological, as well as physical, biological, chemical, energy, engineering, 
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botanical, and information science literature . The coverage is from 
1977 to the present. 

The questions addressed in this paper are: Is it really necessary, 
since the three geology databases attempt to cover the worldwide literature 
in the geological sciences, to search the three of them? In the case of 
geochemical or mineralogical questions, is it necessary to search the 
four databases mentioned? What is the amount of overlap among the data
bases? What would one miss if the three (or four, when appropriate) 
databases were not searched? 

To begin to answer these questions, the results of several searches 
performed for the faculty and students from the Stanford University School 
of Earth Sciences were analyzed. All of the searches described herein are 
actual searches, performed as a result of questions asked of members of 
the library staff . 

The first table lists the data for each subject search performed. The 
first column lists the subject of the search followed by the total number 
of citations retrieved from all databases . For each database on which the 
search was performed, four sets of data are given: 1) the number of 
citations retrieved on that subject on that database, 2) this number as 
a percent of the total citations retrieved, 3) the number of citations 
found that were unique to that database, and 4) the percent of the total 
citations that were unique to that database . The two percentages are 
important for answering some of the questions posed . The percent of the 
total citations on that database indicates the portion of possible citations 
that would be found, if only that database were searched. Conversely, the 
percent of unique citations represents that portion of possible citations 
which would be missed if that database were not searched . All of the 
numbers in this table and succeeding tables include only the relevant 
citations, not the complete recall, of any database search. 

The Searches 

Paleomagnetism and Europe. Paleomagnetism and similar terms are easy 
to search in all of the databases because it is possible to truncate a word 
and thus pick up all of its variant forms. On the other hand, this search 
was complicated by the fact that it was necessary to input all of the parts 
of Europe in order to pick up the relevant citations . We were interested 
in post-1980 citations. Choosing only to search one of these databases 
could not have yielded more than 53% of the possible citations. In 
addition to the online searches on the four databases, Geophysics and 
Tectonics Abstracts was searched manually and ten citations were retrieved, 
of which three were duplicated in GEODE/PASCAL. A review article by 
Irving and Irving (1982 , p . 141) also provided seventeen relevant citations 
of which one was a duplicate of those retrieved by one of the database 
searches. Citations that were unique to one database included many eastern 
European publications. 
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The Morro Velho Search . The student was interested in any material 
that could be found r egarding the Morro Velho mine . Both GEODE / PASCAL and 
GEOARCHIVE cover mining and economic information such as that found i n 
tit les like Skilli ngs ' Min i ng Review or Metals Week . Only one citation , 
found in Mineralogical Record appeared in all of the databases except 
GEOARCHIVE . Most of the titles retrieved from GEOREF were geological 
rather than technical or economic . An additional RLIN database recovered 
two citations , both books concerning the history of the mine , neither of 
whi ch was picked up by any of the four systems searched . 

Dinoflagellata . The figures on the dinoflagellata search are taken 
from an SDI run every month since the fall of 1981. The results of this 
search are rather disheartening as there appears to be an unevenness in 
the pattern of what is or is not covered . The one type of publication 
that is consistently covered by the three databases is abstracts of 
conferences , such as the abstracts appearing in Palynology . I did some 
random checking of those titles that were unique to one of the databases , 
and found that the majority had either "dinoflagellata" or some variant 
of that term in the title; so the fa ilure to retrieve the item in another 
database should not be attributed to differences in indexing . However , 
the indexers at GEOARCHIVE do index "Acritarchs " as dinoflagellata , which 
is irritating . Fifteen of the dinoflagellata citations were books and 
fifteen were theses . Many of the latter were duplicated from GEOREF to 
GEODE / PASCAL , giving evidence of the cooperative agreement between the two 
systems . 

Castellon Plain . This search began as a very simple one as the user 
first thought that she wanted everything on the Castellon Plain of Spain . 
However , we soon decided to weed out the dinosaur material . We also 
retrieved several citations on offshore oil , from GEOARCHIVE , which were 
outside the scope of this search . This list is, I think , consistent with 
the subject retrieval pattern of the r~orro Velho search , during which 
economic information was retrieved from GEOARCHIVE . I think that the 
higher number (thirty- four) of r el evant hits from GEOREF compared to the 
twenty- three citations found in GEODE/PASCAL may be due in part to the 
GEOREF indexing . The nine map citations retrieved are a good exampl e 
of this indexing . The search of GEODE/PASCAL picked up s ome relevant , 
unique citations from non- geologic journals because of the broader coverage 
of that database . However , the other side of this feature is that we 
also picked up several citations to articles dealing with the ceramic 
industry of Castellon , which were certainly not wanted . There were also , 
rather surprisingly , three duplicate citations picked up on GEODE/PASCAL . 
Chemical Abstracts was useful in the retrieval of some articles on the 
soils of the Castellon Plain . It was evident that GEOREF had added a 
number of Spanish citations at one time in 1982 . 

Pre- Cambrian Glaciations and Paleomagnetism . Not surprisingly , there 
was only one citation in Chemical Abstracts dealing with this topic , and 
that one was duplicated in GEOREF. The retrieval from GEOARCHIVE of only 
four citations , only one of which was unique , and that one an abstract , 
was somewhat surprising . If only GEOREF had -been searched , several relevant 
titles , published in either France or England, would have been missed . 
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Searching for stratigraphic units or time periods is difficult across 
databases because of local variations in nomenclature . 

Thermodynamic Properties of Cristobalite , Tridymite and Opal . 
The registry number access point on Chemical Abstracts proved helpful in 
retrieving relevant items . Articles from journals generally outside the 
scope of GEOREF and GEOARCHIVE were picked up on Chemical Abstracts or 
on GEODE/PASCAL . The mixture of coverage was very helpful for finding 
materials on this topic. Unique Chemical Abstracts ' citations included 
some Japanese materials . 

The Structure of Mullite. This search was included in the study as 
an example of an interdisciplinary topic , which seems more common in recent 
years . Many relevant titles can be expected in the chemistry and ceramics 
publications , as well as mineralogical publications . (Only publications 
from 1977 to 1981 were included in the results.) It was interesting to 
note that out of the thirty-·three citations and thirty-two citations 
respectively from Chemical Abstracts and GEODE/PASCAL, only six were 
common to both. Furthermore, only one of the s i x citations retrieved 
from GEOREF was also listed in Chemical Abstracts . The items retrieved 
from GEODE/PASCAL included German and French publications . 

Stylolite or Microstylolite Genesis . This search was difficult to 
perform on Chemical Abstracts and on GEOARCHIVE, as neither seemed to 
have an index term corresponding to the concept "genesis" ; however , upon 
examination of the preliminary results, it was discovered t hat the number 
of stylolite or microstylolite citations was so small , twenty-one and 
twenty-three re spectively , that it was decided to print all of the 
citations and manually select those dealing with genesis . In contrast , 
at the time of the search, GEOREF had indexed 260 and GEODE/PASCAL 228 
citations concerning microstylolites or stylolites . Titles unique to 
GEOREF included several Russian publicat ions, state publications , and 
Polish titles . Articles indexed only on GEODE/PASCAL included French , 
Polish, and Canadian publications. Two of the three items listed only 
in Chemical Abstracts were Russian publications but the third was a recent 
article in Contributions to Mineralogy and Petrology not yet listed in any 
of the other three. There was no overlap between GEOARCHIVE on the one 
hand and either Chemical Abstracts or GEODE/PASCAL. 

Sedimentary Basins in or off the Coast of Chile . The results of 
this search were very scattered. A relevant citation from the Geological 
Society of London Quarterly Journal was not picked up from GEOARCHIVE , nor 
was an item from the Annales de la Societe Geologique du Nord retrieved 
from a search of GEODE/PASCAL. Twice as many relevant citations were 
retrieved from GEOREF as from GEODE/PASCAL, possibly due to the hierarchical 
indexing policy of GEOREF. Thanks in part to the GEOREF thesaurus , I am 
fairly confident about the thoroughness of the GEOREF search results here, 
but less so of the results obtained from GEODE/PASCAL, because of the lack 
of a good thesaurus . Some South American publications were picked up by 
both GEOREF and GEODE/PASCAL, and some Russian publications were retrieved 
from Chemical Abstracts or GEODE/PASCAL . 
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Sulfides and the Troodos Massif. This search retrieved a dispropor
tionately l arge number of abstracts: ten out of a total of forty-four 
citations or twenty-three percent. In addition to the abstr acts of 
conference proceedings, many of the items were from basic titles such as 
Nature, Earth and Planetary Science Letters, and Canadian Journal of Earth 
Sciences. Two French theses were indexed on GEODE /PASCAL. 

These searches all fit into one of two categories: they either 
covered a broad topic, e.g. mullite structure, or a l ocation-spec ific 
topic, such as Morro Velho, which is not located in a country which is 
host to a database. Therefore, it seemed useful to check , with a search 
of a location-specific topic set in the United States, which is the site 
of GEOREF, whether or not coverage would greatly increase i n searches of 
host country location questions. 

The Geology of Hope Basin in the Southern Chukchi Sea. This search 
retrieved two citations from GEOARCHIVE, both of which were also found in 
GEOREF. Eight citations were picked up on GEODE / PASCAL. Of these, six 
were also in GEOREF. Of the remaining two, one was an abstract from a 
local (Alaska ) conference and one was a Russian publication , which might 
be useful. GEOREF provided twenty-two relevant citations. These results 
bear out my suspicion that for search questions set in one of the database 
host countries i t is fairly safe , unlike many of the previously mentioned 
searches, to confine oneself to just the one database. 

It al so seemed useful to look at an author search for poss ible overlap . 
Recently, a graduate student needed to find an article published in 1983 
by M. Takahashi , but did not have the full citation. This is one of the 
most common types of questions received and one which is most appropriate 
for online searching. A quick search of GEOREF found one citation, three 
citations were found on GEOARCHIVE, and three were found on GEODE/PASCAL . 
One of the three found in GEOARCHIVE was also one of those retrieved from 
GEODE/PASCAL. That was the only duplicate. The one needed happened to be 
one of those i ndexed by GEODE/PASCAL. Of these five 1983 publications , 
one from GEODE/PASCAL and the one from GEOREF were actually input in 1983 . 

Tables two through ten show the percent of overlap between pairs of 
databases for each of nine of the searches performed . The average overlap 
for each pair of databases was computed. In order to minimize the bias 
in the overlap figures due to the . uneven beginning dates of the databases , 
figures for analysis were mostly taken from items input from 1974 to the 
present. This cut-off was either natural , i.e., no citations were 
r etrieved from before that date, or for some searches , older citations 
were simply not recorded. In fact, onl y six citations enter ed in any 
of the databases before 1974 are counted in the study . Average overlap 
for each pair of databases was then computed. Oppenheim and Perryman 
(1980, p. 44) found that there was onl y nine percent of overlap between 
GEOREF and GEOARCHIVE. This amount has evidentl y changed very little in 
the last four years. The overlap between GEOREF and GEODE/PASCAL is 
greater than that between any of the other pairs of databases; this was 
to be expected due to the cooperative agreement (Mulvihill, 1982 , p. 123) 
between these two databases. See table eleven for the overlap figures . 
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Conclusion 

If it is necessary to obtain some recent references on a topic 
published in basic journals, a search of either GEOREF or GEODE/PASCAL 
seems likely to be sufficient. If one is researching a topic such as 
crystallography, a search of Chemical Abstracts is essential, but one 
is not guaranteed that all relevant citations will be obtained. Economic 
implications of a topic are more likely to be found on GEOARCHIVE or 
GEODE/PASCAL. If one is interested only in titles in English, a search 
on GEOREF and GEOARCHIVE is probably sufficient ; conversely, if it is 
known that research on the topic in question has been done in Russia or 
a European country , a search of GEODE/PASCAL is essential. Finally, 
publications from Japan, China , or Korea, seem most likely to be success
fully retrieved by using a combination of GEOREF, Chemical Abstracts, and 
GEODE/PASCAL. If it is important that all possible relevant citations 
be retrieved, a search of all three databases (plus Chemical Abstracts 
for applicable questions) does seem to be necessary . 
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TABLE I GEOREF GEOARCHIVE GEODE/PASCAL CHEMICAL ABSTRACTS 

Topic of Search & # of Hits Unique # of Hits Unique # of Hits Unique # of Hits Unique 
Tot # Hits Rtrvd Retrieved Hits Retrieved Hits Retrieved Hits Retrieved Hits 

l. Paleomagnetism 111 hits 66 hits 73 hits 40 hits 66 hits 30 hits 
of Europe 208 53%/tot 32%/tot 35%/tot 19%/tot 34%/tot 14%/tot 

2. Morro Velho 6 hits 4 hits 2 hits 2 hits 5 hits 4 hits 2 hits 
Mine 12 50% 33% 17% 17% 42% 33% 17% 

3. Dinoflagellata 201 hits 112 hits 139 hits 56 hits 179 hits 88 hits 
356 56% 31% 39% 16% 50% 25% 

4. Basins in 40 hits 32 hits 4 hits 1 hit 19 hits 13 hits 7 hits 4 hits 
Chile 59 68% 54% 7% 2% 32% 22% 12% 7% 

5. Structure of 6 hits 3 hits 1 hit 32 hits 24 hits 33 hits 24 hits 
Mullite 60 10% 5% 2% 53% 4o% 55% 40% 

6. PreC.Paleomag. 18 hits 13 hits 4 hits 1 hit 11 hits 7 hits 1 hit 
Glaciation 26 69% 50% 15% 4% 42% 27% 4% 

7. Thermodynamics 12 hits 6 hits 4 hits 2 hits 12 hits 9 hits 9 hits 5 hits 
ofTridymite 28 43% 21% 14% 7% 43% 32% 32% 18% 

8. Genesis of 35 hits 20 hits 10 hits 4 hits 27 hits 17 hits 4 hits 3 hits 
Stylolites 59 59% 34% 17% 7% 46% 29% 7% 5% 

9- Castellon 34 hits 23 hits 4 hits 2 hits 23 hits 10 hits 7 hits 6 hits 
Plain 48 71% 48% 8% 4% 48% 21% 13% 11% 

10. Troodos - 31 hits 22 hits 5 hits 2 hits 14 hits 8 hits 7 hits 3 hits 
Sulfides 44 70% 50% 11% 5% 32% 18% 16% 7% 

11. Hope Basin 22 hits 14 hits 2 hits 8 hits 2 hits 
24 92% 58% 8% 33% 8% 



TABLE II 

Database 

Georef 

Geoarchive 

Geode/Pascal 

Geop.Abs.* 

Irving** 

Paleomagnetism--Europe 1981-1984 

Geoarchive 

16 

18 

1 

1 

208 Citations 

% of Overlap 

Georef Geode/Pascal 

16 

2 1 

2 

1 

18 

21 

4 

1 

*Geophysics & Tectonics Abstracts--searched manually 
**Irving, 1982, p. 141 

TABLE III 

Database 

Georef 

Geoarchive 

Geode/Pascal 

Chem.Abs. 

Geoarchive 

Morro Velho Mine 

12 Citations 

Georef 
% of Overlap 

Geode/Pascal 

9 

13 

9 

14 

Geop.Abs. 

2 

1 

4 

Geop.Abs. 

13 

14 

Two books on the history of the mine were retrieved from the RLIN 
Database 

TABLE IV 

Database 

Georef 

Geoarchive 

Geode/Pascal 

% of overlap 

Dinoflagellates 1980-August, 1984 

356 Citations 

% of Overlap 

Geoarchive Georef Geode/Pascal 

12 21 

12 13 

13 21 

II of duplicated citations retrieved from 
Total number of citations retrieved from 
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Chem.Abs. 

n/a 

n/a 

n/a 

the 2 databases 
the 2 databases 



TABLE V 

Database 

Georef 

Geoarchive 

Geode/Pascal 

Chern. Abs. 

TABLE VI 

Database 

Georef 

.Geoarchive 

Geode/Pascal 

Chem.Abs. 

TABLE VII 

Database 

Georef 

Geoarchive 

Geode/Pascal 

Chem.Abs. 

Sedimentary Basins of Chile 

58 Citations 

Geoarchive Geore f 
% of Overlap 

Geode/Pascal 

7 

18 

7 

8 

4 

8 

4 

Structur e of Mullite 1977-1981 

60 Citations 

% of Overlap 

Geoarchive Georef Geode/Pascal 

3 9 

PreCambrian Glaciation--Paleomagnetism 

26 Citations 

Geoarchive Georef 

% of Overlap 

Geode/Pascal 

9 

7 

5 

9 

10 
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10 

7 

Chem.Abs. 

4 

18 

4 

Chem.Abs. 

3 

9 

Chem.Abs. 

5 



TABLE VIII 

Database 

Georef 

Geoarchive 

Geode/Pascal 

Chem.Abs. 

TABLE IX 

Database 

Georef 

Geoarchive 

Geode/Pascal 

Chern. Abs. 

TABLE X 

Database 

Georef 

Geoarchive 

Geode/Pascal 

Chem.Abs. 

TABLE XI 

Thermodynamics of Cristobalite, Tridymite, Opal 

28 Unique Citations Found 

Geoarchive 

13 

Geoarchive 

13 

3 

Geoarchive 

6 

5 

Georef 

13 

13 

19 

% of Overlap 

Geode/Pascal 

13 

14 

Genesis of Stylolites 

59 Citations 

Georef 

13 

27 

3 

% of Overlap 

Geode/Pascal 

27 

3 

3 

Troodos--Sulfides 

44 Citations 

Georef 

6 

17 

11 

% of Overlap 

Geode/Pascal 

17 

5 

10 

Average Overlap Between Database Pairs 

Chem.Abs. 

19 

14 

Chem.Abs. 

3 

3 

Chem . Abs. 

1 1 

10 

Georef-Geoarchive 8.4 % Chem.Abs.-Georef 8.2% 

Geode/Pascal-Geoarchive 5.8% Chem.Abs.-Geoarchive 2.6 % 

Georef-Geode/Pascal 13.3 % Chem.Abs.-Geode/Pascal 7.7% 

135 





PART III 

POSTER SESSION 





THE USERS EVALUATE THE GEOREF DATABASE 

Nancy Jones Pruett 

Technical Library 
Sandia National Laboratories 

Albuquerque, New Mexico 87185 

Dena Fracolli 
Sarah How 

Carol Messick 
Jim O'Donnell 
Barb Pearson 

Miriam Sheaves 
Arleen Somerville 

Marilyn stark 
Susan Thompson 

Maryann Whitney 

Abstract--The GeoRef User Group mailed out a questionnaire to users of GeoRef 
in June, 1984, to gather infot~ation to help establish priorities for 
improvement of the database. The two features which the respondents felt were 
"most important to improve" were currency and indexing quality. Eighty-five 
percent of the respondents felt that three months was a reasonable time-lag, a 
figure much shorter than the current 24-month average time-lag. Cost is 
another major issue of concern, particularly to the academic users. Other 
changes which the users would like to see include: remove all duplicates from 
the database; include all theses, AGU publications and state survey open file 
reports; make improvements in the searchability of general survey articles; 
and make improvements in both the quality and availability of training. 

Background 

The GeoRef User Group was established in November, 1983. The first 
Steering Committee was made up of the following people: Dena Fracolli 
(Montana Tech), Sarah How (UCLA), Carol Messick (USGS), Jim O'Donnell 
(Trinity), Barb Pearson (Exxon Production Research), Miriam Sheaves (UNC), 
Arleen Somerville (Syracuse), Marilyn Stark (Colorado School of Mines), Susan 
Thompson (Indiana State) and Maryann Whitney (Chevron Overseas). Nancy Pruett 
served as Chair and John Mulvihill as GeoRef Liaison. The Steering Committee 
chose as its first task to survey GeoRef users . A questionnaire was designed 
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and tested and in June of 1984 it was mailed out by GeoRef Information System 
to the 1200 addresses on the mailing list for the GeoRef Newsletter. The 
questionnaire is included as Appendix A. The deadline for returns was July 
15, 1984. Analysis was begun in late August. Details of the responses to 
each questionnaire and a list of comments is included in Appendix B. 

The analysis produced a printout containing the following data for each 
question: the number of values counted, the number of values not counted, the 
maximum, minimum, range, variance, standard deviation, mean, median and mode. 
The program also produced a histogram and percent and cumulative percent for 
each value. Two additional analyses were run: one comparing the responses of 
corporate librarians with those of academic librarians; and another comparing 
the responses of those who had a bachelor or higher degree in geology with 
those who didn't. These analyses pointed out questions on which these groups 
differed with statistical significance, and the discussion of these 
differences is included in the analysis. 

Two hundred twenty-one que:;tionnaires were received in time to be analyzed 
(about 18.4~ return). There are several problems with the returns. First, 
the return rate is low. This tnay be because the mailing list tor the GeoRef 
Newsletter d~es not necessarily identify individual users of GeoRef, merely 
addresses at which searching has occurred at least once. Questionnaires may 
not have been forwarded to the people who were interested enough to fill them 
out. The second problem is· that foreign users did not receive the 
questionnaire in time to meet the deadline. Most of the 40 returns which 
arrived after the deadline were Canadian and European. Thus the questionnaire 
results understate the foreign users. Also, there is no way to check to see 
if the proportion of types of users is correct. GeoRef Information Systems 
has no figures by numbers of users, only by amount of usage. Nevertheless, 
the data that is available from the questionnaire analysis is the first of its 
kind to be gathered, and has some value for that reason. Perhaps if another 
questionnaire is done, the problems with the returns could be reduced. 
Certainly questionnaires to foreign addresses should be sent air mail if we 
want a good representative return. 

Summary of Important Results 

Profile of the users 

Academic librarians (32~) and corporate librarians (32.4~) are roughly 
equal in numbers of respondents . When we add in government librarians (10~) 
and public librarians (1.8~). librarians make up over 75~ of the users. Only 
12~ identified themselves as geologists. About 23~ of the searchers have 
academic backgrounds in geology. Less than a third of the searchers have 
attended a GeoRef workshop. On the average, they've been searching for five 
years. Almost 90~ search on DIALOG, 64~ search on SOC, and 10~ on CAN/OLE 
(but remember the understatement of Canadian responses). 
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Overall adequacy of the features of the database and the need for improvement 
of particular features 

On a scale of 1 to 5 where 1 was "very good" and 5 was "very poor," the 
various features were rated as follows: (The figure in parentheses is the 
mean; the most adequate features are listed first; Figure 1 graphically 
illustrates the responses . ) 

Subject coverage (1 . 97) 
Geographical coverage (2 . 19) 
Chronologi cal coverage (2 . 29) 
Indexing quality (2.40) 
CUrrency (2.58) 
Documentation (2.58) 
Cost (2 . 92) 
Search assistance (3.37) 
Availability of user training (3.57) 
Quality of user training (3.82) 

But when asked for which features improvement was most important, the 
order changed. On a scale of 1 to 4 where 1 was "very important" and 4 was 
"unimportant," the various features were rated as follows: Figure 2 
illustrates the responses; those which need the most improvement are listed 
first: 

currency (1 . 82) 
Indexing quality (1.89) 
Subject coverage (2.02) 
Geographic coverge (2.14) 
Cost (2.15) 
Documentation (2 . 23) 
Chronological coverage (2.25) 
Quality of user training (2.25) 
Availability of user training (2.25) 
Search assistance (2.45) 

In the comparison of academic with corporate librarians, there was a 
significant difference only in the response to cost. As expected, the 
academic librarians rated the adequacy of cost lower (mean;3.270) than did the 
corporate librarians (mean;2.623) . They also rated costs as needing 
improvement much more (mean;1 . 792) than did the corporate librarians (2 . 596). 

The difference on the cost issue was supported by comments and by 
responses to other cost-related questions. For example, the academic 
librarians more strongly agreed with question 57, "I would use GeoRef a lot 
more if it weren't so expensive" (1.769) than the corporate librarians 
(2.098). And academic librarians were much more concerned with making format 
3 in DIALOG shorter (question 58) (mean;2.615) than the corporate librarians 
(mean;1.493), since the long format takes more online time to print and thus 
costs more. For question 60, "I'd be willing to pay more for a better 
database (more current, better coverage, better indexed," corporate librarians 
agreed (mean;1.493) much more than academic librarians (mean;2 . 615). 
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Figure 1 

Adequacy of various features of the Database 

a Subject Coverage (1.97) 
b Geographical Coverage (2.19) 
c Chronological Coverage (2.29) 
d Indexing Quality (2.40) 
e Currency (2.52) 
f Documentation (2.58) 
g Cost (2.92) 
h Search Assistance (3.37) 
i Availability of User Training (3.57) 
j Quality of User Training (3.82) 

a b 
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(1) 
very 
good 
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Figure 2 

Importance of Improvement of Various Features of the Database 

a Currency (1.82) 
b Indexing Quality (1.89) 
c Subject Coverage (2.02) a b c d e f g h 
d Geographic Coverage (2.14) 
e Cost (2.15) 
f Documentation (2.23) 
g Chronological Coverage (2.25) ..... . 

Quality of User Training (2.25) 
I I I I I I I I I I I I I I 

Availability of User Training (2.25) (1) (2) (3) (4) 
h Search Assistance (2.45) very important neutral unimportant 

important 



Agree/disagree questions 

Six questions fell into the "strongly agree" sector: (in order by their 
means): 

(35) I wish all geology theses and dissertations were indexed in GeoRef. 
(mean=l. 64) 

(52) I'd like to be able to get general survey articles instead of site 
specific articles--e.g., to get articles on "folding" or "faulting" without 
also getting articles about particular folds or faults in particular 
formations. (1.85) 

(37) There shouldn't be any duplicates in the database. (1.88) 

(41) I wish GeoRef included all American Geophysical Union publications. 
(1. 91) 

(50) I would like to know how to obtain an overall citation to a 
conference or book without getting citations to all its papers or chapters. 
(1.92) 

(40) I want GeoRef to index state survey Open File Reports. (1.98) 

Another group of questions fell between 2.0 and 2.5, closer to "agree" 
than "neutral." These included: 

(45) I wish I could easily limit to English language articles. (2.02) 

(59) I want to be able to get document delivery of any item cited in 
GeoRef. (2. 08) 

(62) It is particularly irritating to pay such a high cost for searches 
when so many citations are duplicates and triplicates. (2.10) 

(56) I wish the GeoRef Thesaurus included indexing terms used in the older 
material. (2.10) 

(51) I would like to see more automatic upposting of index terms--e.g., to 
be able to search "mechanical properties" and pick up tensile strength, etc., 
automatically when I choose to. (2 . 11) 

(53) When I search an author's name, I want to find all books edited, but 
not citations to papers by other people within those books. (2.16) 

(47) I wish I could accurately search by longitude and latitude for 
geographic areas. (2.21) 

(55) I find the GeoRef Thesaurus essential in searching GeoRef. (2.21) 

There were a number of comments about longitude/latitude searching. 
Several people told us that you ~ search this way on DIALOG; several others 
who had tried it talked about the difficulties of doing so. There were also a 
couple of comments about the Thesaurus, one saying that it was difficult to use. 
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Subject coverage 

Three subjects were rated between "good" and "very good": Mineralogy (1.93), 
Stratigraphy (1.97), and Structural geology (1.97). Five subjects were rated 
lowest (between "so-so" and "good"): Maps (2.85), Mining (2.66), Geochemistry 
(2.61), Mathematical geology (2.5), and Geology of the Moon and Planets (2.5). 
Details of how coverage of other subjects was rated appear in Appendix B. There 
were a couple of differences in response on subject coverage between corporate 
and academic librarians. The academics rated the coverage of engineering geology 
higher than did the corporate librarians (1.933 to 2.361). One of the few 
differences between those with academic background (Bachelor's level or above) 
and those without was that those with background rated the coverage of four 
subjects significantly lower: petroleum geology, quarternary geology, 
stratigraphy and structural geology. 

Timeliness: 

51.6~ of the respondents thought the time lag should be two months or less. 
85.3~ of the respondents thought it should be three months or less. 

One section of the questionnaire also helped us determine the relative 
importance of timeliness for various subje~t areas. On a scale of 1 to 4, where 
1 was "very important" and 4 was "unimportant," the various subjects were ranked 
as follows: (the number in parentheses is the mean; subjects at the top are 
those for which timeliness is the most important) 

Petroleum geology (1.58) 
Geophysics (1.62) 
Engineering geology (1.76) 
Rock mechanics (1.77) 
Structural geology (1.78) 
Stratigraphy (1.79) 
Environmental geology (1.87) 
Hydrology and hydrogeology (1.89) 
Geochemistry (1.91) 
Petrology (1.93) 
Quarternary geology (1.94) 
Maps (1.96) 
Oceanography (1.97) 
Paleontology (1.98) 
Geomorphology (2.0) 
Mining (2.04) 
Mathematical geology (2.16) 
Geochronology (2.17) 
Geology of the moon and planets (2 .54 ) 

Academic librarians thought the timeliness of the geology of the moon and 
planets subject area was more important than did the corporate librarians. 

Another section of questions allowed us to see differences in the importance 
of timeliness of various forms of materials. Respondents perceived that the 
different forms now appear in the following order: 
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1) English language journals (2.26) 
2) USGS Publications (2.35) 
3) u.s. Monographs (2.62) 
4) Canadian publications (2.97) 
5) Conference proceedings (3.10) 
6) U.S. State survey publications (3.11) 
7) Maps (3.13) 
8) Theses/dissertations (3.44) 
9) State open- file reports (3.48) 

10) Journals not. in English (3.51) 
11) Non-U.S. monographs (3.53) 
12) Non-U.S. survey publications (3.54) 
13) Non-U.S. society publications (3.56) 

They thought that they should appear in the following order: 

1) English language journals (1.33) 
2) USGS Publications (1. 41) 
3) u.s. Monographs (1.68) 
4) U.S. State survey publications (1.82) 
5) Conference proceedings (1.94) 
6) Theses/dissertations (2.02) 
7) Maps (2.05) 
8) Canadian publications (2.21) 
9) State open f ile reports (2.27) 

10) Non-U.S. society publications (2.7) 
11) Non-U.S. sur vey publications (2.73) 
12) Non-U.S. monographs (2.79) 
13) Journals not in English (2 . 9) 

In every case, the rate is faster in the "should appear" section. Canadian 
publications and journals not in English moved down in rank while state survey 
publications and theses/dissertations moved up. 

Conunents 

Conunents were also revealing. Most of the conunents are listed at the end of 
Appendix B. The three areas mentioned most often were training, cost and 
coverage (in that order). There were also several conunents about the frustration 
of finding USGS publications appearing in the database too fast (i.e., before 
they're available), and several conunents about duplicates (e.g., As one person 
said, "Forget about the extras and clean up the product--wipe out the 
duplicates--there are too many.") 

Conunents about training covered both quality and availability and were mostly 
negative. 

All conunents about cost except one were made by respondents identifying 
themselves as academic librarians. This group clearly considers costs too high. 
The following is typical: "I don't do many GeoRef searches because the average 
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student simply can•t afford it. If I didn•t have to charge a fee, I•m sure I 
would search it much more. Since we have the Bibliography and Index of Geology, 
students generally just plow through the manual index. I suspect I would do more 
searching for faculty, also, if the cost was not so high ... 

Analysis of Results 

There are a number of implications that we might draw from the data, always 
remembering, of course, that we•re looking at only 18~ return. For instance. the 
profile of users is interesting in terms of marketing the database. The 
proportion of users considering themselves geologists is relatively low (12~). 
GeoRef seems to target its mar keting toward geologists themselves and expects 
searchers to have some geology background. Since the results of the 
questionnaire return indicates that the searchers are more likely to be 
librarians, perhaps a change in market i ng strategy is indicated. 

One of the more striking results is the difference between the corporate 
respondents and the academic ones on the issue of cost. Clearly if GeoRef wishes 
to have the database used effectively in the academic sector, some cost subsidy 
strategy is necessary. The subsidy would probably pay off in the long run, since 
students would become acquainted wit h the power of the online search and later 
demand searches when they enter the corporate sector. 

The comments indicate clearly the need for workshops in various locations. 
and the need to look at the training program with an eye to improvement. 

The overall question on improvement of various features ranked currency and 
indexing quality as the two features most in need of improvement. Clearly a 
three-month turnaround time would be a good preliminary goal, satisfying about 
85~ of the respondents. A time- lag study (performed by John Mulvihill for the 
GeoRef Advisory Council meeting October 23, 1984) of the September 1984 issue of 
the Bibliography and Index of Geology shows an average time lag of 24 months. 
(When we consider U. S. journals separately, they averaged 8 months.) 

Although a goal for improving indexing quality is not as easy to set, the 
survey points out some areas of needed improvement: some way of indicating 
survey articles is needed, and more automatic upposting should be investigated. 

The responses to the agree/disagree questions suggest that putting the older 
theses and dissertations into the database would be an important project. Also 
removing the duplicates is essential and should be done as soon as possible. 
Some education of users about limiting to English language, how to search by 
longitude/latitude. and how to get an overall publication rather than all the 
analytics is also needed. 

The questionnaire results should give both GeoRef Information System and the 
GeoRef User Group steering Committee help in deciding which directions to pursue 
first. 
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APPENDIX A: SAMPLE QUESTIONNAIRE 

GEOREF USAGE SURVEY 

TO ANSWER, CIRCLE ONLY THE NUMBER OF THE MOST APPROPRIATE ALTERNATIVE OR FILL THE BLANK. 
IF AN ITEM IS INAPPROPRIATE OR DIFFICULT TO RELATE TO YOUR SITUATION, LEAVE IT BLANK . 

(1) Which of the following 
describes you best? 

1. Academic Librarian 
2. Corporate Librarian 
3. Government Librarian 
4. Public Librarian 
5. Geologist 
6. Information Broker 
7. Other: _______ _ 

(2) Are you located in: 

1. United States 
2. Canada 
3. Other 

(6) About how many on-line 
bibliog raphic database 
searche s do you do a year? 

(7) About what percent of 
those are on GeoRef? 

DO YOU SEARCH: Yes 

(8) Tulsa? 1 

(9) Pascal? 1 

(10) Geoarchive? 1 

(11) European 1 
Space Agency? 

No 

2 

2 

2 

2 

Searches 

Percent 

(3) Do you have a background 
in geology? 

1. No 
Do you search the following? What percent of 
your GeoRef searches are on each system?· 

2 . Some coursework 
3. Bachelors 
4. Masters 
5. Doctorate 

(4) How many GeoRef workshops 
have you attended? 

(5) About how many years have 
you been doing online 
searches? 

(12) 

(13) 

Wkshps (14) 

(15) 

Years 

For the following, please indicate: 
how adequate GeoRef is in each area 
(2) how important it is to you that 
be improved in each area. 

(1) 
and 
GeoRef 

(16) 

(18) 

(20) 

(22) 

(24) 

(26) 

(28) 

(30) 

(32) 

(34) 

Cost? 

Subject coverage? 

Geographical coverage? 

Chronological coverage? 

Currency? 

Documentation? 
(Manuals, Tools, etc.) 

Indexing quality? 

Search assistance? 

Quality of user training? 

Availability of user training? 

CAN/OLE? 

DIALOG? 

SOC? 

Other? 

Adequacy 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

Yes 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

5 6 

1 

1 

1 

No 

2 

2 

2 

GeoRef 

% 

% 

% 

% 

100% 

Improvement 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Comments=------------------------------------
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The following are statements that some people have made about GeoRef. 
How strongly do y ou agree or disagree with each statement? 

(35) 

( 36) 

(37) 

(38) 

(39) 

(40) 

( 41) 

( 42) 

( 43) 

( 44) 

(45) 

(46) 

(47) 

( 48) 

(49) 

(50) 

(51) 

{52) 

(53) 

(54) 

(55) 

(56) 

(57) 

(58) 

(59) 

(60) 

Coverage 

I wish all geology theses and dissertations were indexed in GeoRef. 

I wish GeoRef covered geochemistry as well as Chemical Abstracts does. 

There shouldn't be any duplicates in the database. 

Citations to abstracts shouldn't be included in the database. 

Where citations to both the abstract and the paper are in the data
base, the citation to the abstract should be removed. 

I want GeoRef to index state survey Open File Reports. 

I wish GeoRef included all American Geophysical Union publications. 

I have failed to find articles from journals GeoRef says they index. 

I often search GeoRef and don't find a particular item that I 
expected to find there. 

Searching/ Indexing 

Misspelled words and other inaccuracies are a major problem in GeoRef. 

I wish I could easily limit to English language articles. 

GeoRef citations should include an abstract of each article. 

I wish I could accurately search by longitude and latitude for 
geographic areas. 

I would like to be able to get papers on paleontology without 
getting stratigraphy. 

I would like to be able to get papers on the history of a discipline 
without getting history of the earth. 

I would like to know how to obtain an overall citation to a conference 
or book without getting citations to all its papers or chapters. 

I would like to see more automatic upposting of index terms--e.g., 
to be able to search "mechanical properties" and pick up tensile 
strength, etc., automatically when I choose to. 

I'd like to be able to get general survey articles instead of site 
specific articles--e.g., to get articles on "folding" or "faulting" 
without also getting articles about particular folds or faults in 
particular formations. 

When I search an author's name, I want to find all books edited, 
but not citations to papers by other people within those books . 

I would use an online thesaurus if it were available. 

I find the GeoRef Thesaurus to be essential in searching GeoRef . 

I wish the GeoRef Thesaurus included indexing terms used in the 
older material. 

Cost/Delivery 

I would use GeoRef a lot more if it weren't so expensive. 

I wish format 3 in DIALOG were shorter. 

I want to be able to get document delivery of any item cited in GeoRef. 

I'd be willing to pay more for a better database (more current , better 
coverage, better indexed). 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 



AGREE/DISAGREE (Continued) 

(61) The USGS Library provides a really good interlibrary loan service for 
hard-to-find items cited in GeoRef. 

(62) It is particularly irritating to pay such a high cost for searches 
when so many citations are duplicates and triplicates. 

Training 

(63) I would like more frequent and informative GeoRef Newsletters. 

(64) I want a GeoRef workshop or update at every GIS/GSA meeting. 

(65) A poster promoting GeoRef would be a big help in my setting. 

(66) I would use GeoRef more if it were searchable on BRS. 

(67) I would like better training materials and database documentation 
with more examples from DIALOG. 

(68) Other: 

Following is a list of subject areas within 
GeoRef. Mark only the subjects .you use to 
indicate: (1) how you rate the current coverage 
in each area and (2) how important it is to you 
to reduce time lags in each area. 

(69) Engineering geology 

(71) Environmental geology 

(73) Geochemistry 

(75) Geochronology 

(77) Geology of moon and planets 

(79) Geomorphology 

(81) Geophysics 

(83) Hydrology and hydrogeology 

(85) Maps 

(87) Mathematical geology 

(89) Mineralogy 

(91) Mining 

(93) Oceanography 

(95) Paleontology 

(97) Petroleum geology 

(99) Petrology 

(101) Quaternary geology 

(103) Rock mechanics 

(105) Soils 

(107) Stratigraphy 

(109) Structural geology 

(111) Other: 

(113) Other: 

(115) Other: 
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1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

Timeliness 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 

1 2 3 4 



(117) What do you think is a reasonable period between the time 
an item appears in print and when it appears in GeoRef? Months 

(118) Do you feel that GeoRef's current 
time lag meets your standards? 

It may be possible to put a higher 
priority on entering certain materials 
if users express a need. For each of 
the following forms of publication 
please mark (1) roughly how quickly you 
feel it now appears based on your exper
ience and (2) how quickly you feel it 
should appear. 

(119) 

(121) 

(123) 

(125) 

(127) 

(129) 

(131) 

(133) 

(135) 

(137) 

(139) 

(141) 

(143) 

Canadian publications? 

Conference proceedings? 

English language journals? 

Journals not in English? 

Non-u.s. monographs? 

Non-u.s. society publications? 

Non-u.s. survey publications? 

Maps? 

State open file reports? 

Theses/dissertations? 

U.S.G.S. publications? 

u.s. monographs 

u.s. state survey publications? 

1. Yes 

Now Appears 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

2. Unsure 3. No 

Should Appear 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

(145) Do you have any other comments? Add a sheet if you wish. 

Please return this questionnaire to: 

THANK YOU FOR YOUR HELP 

Nancy J. Pruett 
Chair, GeoRef Users Group 
3144 - Technical Library 
Sandia National Laboratories 
Post Office Box 5800 
Albuquerque, New Mexico 87185 
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APPENDIX B: FURTHER DETAILS OF RESULTS 

Question 1. 70 responder1ts (32-x.) checked that they were academic 
librarians, 71 respondents (312.4-x.) checked that they were corporate 
librarians, 26 (11.9-x.) said they were geologists, 22 (10~) said they were 
government librarians, S (2.3~) said they were information brokers, 4 (1.8-x.) 
said they were public librarians, and 21 (9.6~) said "other." 

Question 2. 91-x. (202) of the returns were from the U.S.; 8.6~ (21) from 
Canada and only 1 from "other." (More Canadian and foreign returns came in 
after the deadline.) 

Question 3. "Do you have a background in Geology?" 38-x. said no; 38.9~ 

said "some coursework", 11.3-x. said bachelors, 6.8-x. said masters, s.o-x. said 
doctorate. A total of 23.0~ of the searchers have a bachelor's degree or 
above in geology. 

Questions 4 through 1S were designed to get an idea of the experience 
level of the searchers of the database, both in searching GeoRef and with 
other databases. 

Question 4. "How many GeoRef workshops have you attended?" Answers 
ranged from 1 to 3, with 7S-x. of those responding to the questions answering 
"1". Only 100 people responded to this question, however. If we assume those 
who did not respond had not attended any workshop, then we can say that only 
1/3 of GeoRef searchers have attended even one workshop. 

Question 5. "About how many years have you been doing online searches?" 
The range was from 1 to 13 years, with the median about S. 

Question 6. "About how many online bibliographic database searches do you 
do a year?" The range was from 1 to 3000, with the mean at 270 and the median 
at 100. That is, so-x. of the respondents did less than 100 searches a year, 
and SO~ did more. Since some of these numbers were for whole libraries and 
some for individual searchers, the number is not particularly meaningful. We 
originally put this question in so we could see if there was a difference in 
responses between experienced vs. inexperienced searchers, but after we got 
the returns it did not seem worthwhile to do that kind of analysis. 

Question 7. "About what percent of those are on GeoRef?" The responses 
ranged from less than 1~ to 100-x.. The median was 2S~, so for half of the 
searchers, GeoRef was 1/4 or less of their searching. 9.S~ said that 100~ of 
their searches were on GeoRef. 

Questions 8-11. "Do you search TUlsa, Pascal, Geoarchive or European 
Space Agency?" 3S.6~ searched TUlsa, 3.3~ searched Pascal, 62.7-x. searched 
Geoarchive, and less than 1-x. searched ESA. 

Questions 12-1S. "Do you search the following systems and what percent of 
your GeoRef searches are on each system?" 9~ searched on CAN/OLE; 89.5~ 

searched on DIALOG (10~ of these only on DIALOG), 63.8~ searched on SDC. 
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Questions 16-34 were designed to get an overall feel for which areas about 
the database were of most concern. We asked how adequate the users felt the 
database was in certain areas, and how important improvement was in the same 
areas. The areas were: cost, subject coverage, geographical coverage, 
chronological coverage, currency, documentation, indexing quality, search 
assistance, quality of user training, and availability of user training. A 
graphic display of the results appears in Figures 1 and 2, along with the mean 
for each question. 

Questions 35-67 were agree-disagree questions. 

On a scale of 1 to 5, where 1 was "strongly agree" and 5 was "strongly 
disagree," questions 35-67 had the following mean responses: 

(35) "I wish all geology theses and dissertations were indexed in 
GeoRef." (1. 64) 

(36) "I wish GeoRef covered geochemistry as well as Chemical Abstracts 
does . " ( 2 . 3 7) 

{37) "There shouldn't be any duplicates in the database." (1.88) 

(38) "Citations to abstracts shouldn't be included in the database." 
(3.51) 

(39) "Where citations to both the abstract and the paper are in the 
database, the citation to the abstract should be removed." (2.27) 

(40) "I want GeoRef to index state survey Open File Reports." (1.98) 

(41) "I wish GeoRef included all American Geophysical Union 
publications." (1.91) 

(42) "I have failed to find articles from journals GeoRef says they 
index." (2. 87) 

(43) "I often search GeoRef and don't find a particular item that I 
expected to find there." (2.90) 

(44) "Misspelled words and other inaccuracies are a major problem in 
GeoRef." (3.36) 

(45) "I wish I could easily limit to English language articles." (2.02) 

(46) "GeoRef citations should include an abstract of each article." (2.31) 

(47) "I wish I could accurately search by longitude and latitude for 
geographic areas." (2.21) 

(48) "I would like to be able to get papers on paleontology without 
getting stratigraphy." (2.45) 
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(49) "I would like to be able to get papers on the history of a 
discipline without getting history of the earth." (2.44) 

(50) "I would like to know how· to obtain an overall citation to a 
conference or book without getting citations to all its papers or 
chapters." (1.92) 

(51) "I would like to see more automatic upposting of index terms--e.g., 
to be able to search "mechanical properties" and pick up tensile 
strength, etc., automatically when I choose to." (2.11) 

(52) "I'd like to be able to get general survey articles instead of site 
specific articles--e.g., to get articles on "folding" or "faulting" 
without also getting articles about particular folds or faults in 
particular formations." {1.85) 

(53) "When I search an author's name, I want to find all books edited, 
but not citations to papE~rs by other people within those books." 
(2.16) 

(54) "I would use an online thesaurus if it were available." (2.45) 

(55) "I find the GeoRef Thesaurus to be essential in searching GeoRef." 
(2.21) 

(56) "I wish the GeoRef Thesaurus included indexing terms used in the 
older material." (2 .10) 

(57) "I would use GeoRef a lot more if it weren't so expensive." (2.49) 

(58) "I wish format 3 in DIALOG were shorter." (2.53) 

(59) "I want to be able to get document delivery of any item cited in 
GeoRef." (2.08) 

(60) "I'd be willing to pay more for a better database (more current, 
better coverage, better indexed)." (2.60) 

(61) "The USGS Library provides a really good interlibrary loan service 
for hard-to-find items cited in GeoRef." (2.62) 

(62) "tt is particularly irritating to pay such a high cost for searches 
when so many citations are duplicates and triplicates." (2.10) 

(63) "I would like more frequent and informative GeoRef Newsletters." 
(2.26) 

(64) "I want a GeoRef workshop or update at every GIS/GSA meeting." (2.57) 

(65) "A poster promoting GeoRef would be a big help in my setting." (2.77) 
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(66) "I would use GeoRef more if it were searchable on BRS." (3.48) 

(67) "I would like better training materials and database documentation 
with more examples from DIALOG." (2.37) 

Questions 69 through 115 were devised to get respondents' opinions of 
coverage and timeliness of individual subject areas. Although not too many 
people filled in this section (about 70/220) we felt that their perceptions 
would be valuable, since those who did fill it in had some strong feelings 
about particular subject areas. 

Coverage Mean Timeliness Mean 

(69) Engineering geology 2.34 1. 76 
(71) Environmental geology 2.29 1.87 
(73) Geochemistry 2.61 1.91 
(75) Geochronology 2.16 2.17 
(77) Geology of moon and planets 2.5 2.54 
(79) Geomorphology 2 . 08 2.0 
(81) Geophysics 2.37 1.62 
(83) Hydrology and hydrogeology 2.21 1.89 
(85) Maps 2.85 1.96 
(87) Mathematical geology 2.5 2.16 
(89) Mineralogy 1.93 1.87 
(91) Mining 2.66 2.04 
(93) Oceanography 2.45 1.97 
(95) Paleontology 2.11 1.98 
(97) Petroleum geology 2.27 1.58 
(99) Petrology 2.02 1.93 
(101) Quarternary geology 2.12 1.94 
(103) Rock mechanics 2.31 1.77 
(105) Soils 2.38 1.90 
(107) Stratigraphy 1.97 1. 79 
(109) Structural geology 1.97 1. 78 

Question 117: "What do you think is a reasonable period between the time 
an item appears in print and when it appears in GeoRef?" Responses ranged 
from 1 to 12; 85.3~ of the respondents thought it should be three months or 
less. 51.6~ thought it should be 2 months or less. 

Question 118: "Do you feel that GeoRef's current time-lag meets your 
standards?" 18. 9~ said yes; 5~ were unsure; 31. 1~ said no. 

Questions 119-143 were designed to see if there is a different expectation 
for timeliness depending on the form of material. The results and analysis 
are included in the main body of this paper. 

COMMENTS 

Comments are recorded here as they were written. Comments from 
questionnaires received after the deadline are also included. 
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Comments (Cont'd) 

- Canada's Geological Survey maps are not all in the database. Essential 
to have all Canadian, u.s. ~nd U.S. state geol/topo maps indexes and 
with a short time lag. 

- Online costs (connect cost and bibliographic reference costs) are too 
high for regular use by faculty and especially students. There is a 
great need to provide inexpensive searching for student use. Also need 
teaching materials to 1) introduce students to searching and 2) provide 
rudimentary instruction on how to search. 

- Little training available in Canada. 

- Since I'm with a Canadian library I'm more interested in getting more 
rapid, better coverage of Canadian documents. 

- Training at more sites around the us. 

- The few times I've dialed the 800 number, the staff have been very 
helpful. 

- If you could arrange a GeoRef training session in Laramie, we would 
promote it widely to lnfo. people and geo-people. 

- I object very much to the high cost of printing items online. I 
understand that there is a need to do something due to those who 
download. However, I object to paying so much for 20 prints online. 
I'm not downloading, I'm just looking for 2 or 3 citations out of 20 
hits. It is especially bad to pay for 20 hits when I break it after 10 
types. 

- Training could be available more widely. 

Although the older literature in geology is used more frequently than in 
most other disciplines, people are anxious to keep up with the latest 
work available. 

- This is a very comprehensive questionnaire. 

- I would like GSA and other abstracts to be indexed! It would be very 
useful to have GSA and the other abstracts back. Couldn't you code 
abstracts so that they would only appear when you specifically asked for 
them. Abstracts are critical to us as it lets us know who is working 
where and who is on the leading edge of new ideas, new maps, etc. 

- When searching for authors, it would be very helpful to be able to pull 
out (if desired) only those citations where his/her name is first, i.e. 
principal author. We are constantly asked to find the complete 
reference to "Jones, 1982" for example. Therefore, in these cases we 
are not interested in articles where his name does not appear first. 



Comments (Cont'd) 

For non-journal, non-major book house citations, I think you should 
think about having an availability category, especially when it's not a 
journal. 

- Recently in checking a lengthy bibliography for a tectonics paper 
consisting of citations to English language articles in major jounrals I 
was shocked to discover how many did not show up in GeoRef or the 
printed within 2 yrs. These articles were in such major journals as 
Tectonophysics, Nature, etc. and I would have bet anyone before my 
checking that each could be easily found in GeoRef or the printed 
bibliography. 

- I will enjoy reading the results of this survey. 

We don•t use GeoRef often, but when we do the clientele is always 
pleased. We don•t search so much because the students are willing to 
search the Bibliography. 

- I have no strong feeling about currency--- ! would like to see more 
cartographic information and some retrieval mechanism for data (e.g. if 
the article was a goldmine of measurements). 

GeoRef had a very poor session here/would like better training sessions. 

- It is apparent from the questions that the time-lag problem is a big one 
for many people. I have not answered them because this has not been a 
major problem. (maybe because most of my searches are retrospective, 
rather than solely for current awareness . ) Major problems are cost, 
length of citation in format 3 and duplication of citations. At 30cents 
a shot, I really hate getting citations to each paper in a conference 
proceedings. 

- A pet peeve of mine that I do not see mentioned are the citations I get 
to "rockhound"- type literature: very annoying when doing searches in 
mineralogy. The only way to get around this that I have figured out 
would be to "NOT" out various journals: hardly cost- effective. 

- Being able to get general survey articles is extremely important. 

- Need tocal workshop . 

- We would use GeoRef much more it if were cheaper. 

- A truly efficient latitude- longitude retrieval system for any and all 
map type documents (including reports with maps) should be one of those 
features GEOREF should develop. 

- r•m usually interested in a specific area where we have a geotechnical 
project. I do not expect to find material on the mechanical properties 
of soils or rocks (Geotech Abstracts should do that). I think they do a 
great job; especially like the inclusion of more state materials in 
Washington State . 
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Comments (Cont'd) 

- We do use GeoRef in acquisitions work for bibliographic verification, 
and I have found it frustrating to find only analytics when I needed a 
citation for the complete work. I truly applaud adding the back years 
to GeoRef. 

- (A geologist) I think you do a reasonably good job, but feel more 
personnel need to work on inputting data--especially indexing. The 
indexing needs to be much deeper than "by title" to have any use for me. 

- Unfortunately a very "dirty" file . Difficult to eliminate unwanted 
material. The record is too detailed, which runs up the cost. For many 
searches, I have had better luck with Science Citation Index. 

- We use DIALOG databases and GeoRef on a regular basis. As a small 
consulting firm we are able to provide topnotch service because of 
database information. Keep up the good work. 

- #54: would use thesaurus online at $5-10 rate, but not at $84/hour. 

- Cost of user training should be decreased. 

- Would like to see more geothermal publications indexed, such as 
newsletters, etc. 

- Main points are: 1) better map coverage, 2) way to get at illustrated 
materials (i.e. maps in articles, stratigraphic columns, cross sections) 
as an illustration type (without stringsearching--ugh!). Map coverage 
should be available as a central access point-- right now, to do a 
"comprehensive" search, the strategy has to be complex. Also we need 
better explanations for use of thesaurus and KWOC--I really was misled 
by "false" codens in the KWOC (i.e. codens that are for internal GSA use 
should be dropped from KWOC). 

- Don't ever consider taking it off ORBIT. 

- About longitude and latitude searching: I have never been successful 
with this search option, despite many attempts. The method may be too 
complicated. 

- It has occasionally happened that citations to USGS publications have 
appeared before the actual publication is available. This has caused 
some major problems in my organization. The geologists do not 
understand why I cannot provide the document when it was cited in 
GeoRef. Please wait until the publication has been published! 

- I search BIOSIS, ChemAbs and NTIS as well as GeoRef regularly--it amazes 
me how much more expensive the GeoRef searches are. Ready reference in 
other databases is frequently less than $10; in GeoRef it's not 
infrequently $20. 

- I especially wish that GeoRef could have a better listing of maps of all 
kinds, and a more thorough listing of industrial and trade journals both 
American and FOREIGN. 
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Comments (Cont'd) 

- Excellent database, absolutely essential to e & p in 1984. 

- I believe it is important to have geology students have a "hands-on" 
user experience--it gives them a realization of what GeoRef can do early 
in their careers! 

- GeoRef is too expensive for most students . OUr main users are business 
supported. 

- If I took into account the number of duplicates found when searching, I 
would change rating on (28) Indexing to very poor. 

- Remember-- there is also such a thing as too current. Something being 
cited in GeoRef months before it's available (usually USGS publications). 

- Forget about the extras and clean up the product-- wipe out the 
duplicates- - there are too many . 

- I don't do many GeoRef searches because the average student simply can't 
afford it. If I didn't have to charge a fee, I'm sure I would search it 
much more. Since we have the Bibliography and Index of Geology, 
students generally just plow through the manual index. I suspect I 
would do more searching for faculty, also, if the cost was not so high. 

- I am not impressed by (and do not have time for) fancy products, 
classes, products, etc. I would be happier with a cleaner product with 
less duplication . Also it would be wonderful if you could add the 
institution field on theses from 1970- 1973 (approx.). 

- Because of the nature of our situation, we rarely search GeoRef online 
(and then only after due consideration). We rely principly on the print 
Bibliography and Index and on our in-house indexes. We are dissatisfied 
with GeoRef because 1) the unacceptably high percentage of duplication; 
2) the poor indexing (a. inadequate indexing and (b. inconsistent 
subject indexing; 3) the horrible, and thereby unreliable, inaccuracies 
and inconsistencies in citation. OUr rule of thumb is that it takes a 
professional librarian to decipher GeoRef citations, and that no GeoRef 
citation can be included in a bibliography without thorough checking and 
re-editing. While we appreciate that virtually all these problems are 
brought on by the very large volume of items in the database, coupled 
with your attempt to apply machine readable library cataloging 
procedures to a bibliographic database, we feel that the geologic 
community would be much better served if you spent less attention on 
quantity and more attention on quality and quality control, and 
especially on the editorial standards in the geologic community, not the 
library/bibliographic community. (from a government librarian) 

- When I have the infrequent need to search geological areas, GeoRef has 
always been an excellent source. 
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Comments (Cont'd) 

-Thank you for having a questionnaire on GeoRef. Would like all 
citations to have abstracts. 

- No minimum number of attendees at training sessions; difficult if you 
are in a rural setting . 

- Virtually no user training makes its way to southeastern Idaho where we 
are located. 

- Proximity searching (on SOC) would be great. 

We provided training for two geologists and the training session was so 
lengthy and mostly irrelevant that it was an embarrassment to the 
library. 

- Document delivery would be helpful . 

- Inaccessible materials should have low priority- -if I can't get it, it 
is of lower value to me. 

- Abstracts are useful _if paper is not published. 

- Expand coverage to catch more geographical publications. 

- Database needs to be substantial ly different from Bib & Index to justify 
high cost of search. 

- A Dialog specific workshop. 

- I work in an academic setting. We have an MS program--these students 
are our major users. I feel that the main prohibition to our usage of 
GeoRef is the cost. You should start a special rate for academic usage. 

-Cost is our biggest problem (as with vi rtually all databases). our 
customers are mostly unable to pay cos t s and our library does not have 
the money to help cover costs, so only the richer folks use it. 

- I like GeoRef very much; I'm sure i t could be better, but I have had 
good experience with it. 

- The best thing you could do for us would be more "see" refs. in the 
Bib. I rely heavily on this for pre-search when going into GeoRef and 
have a lot of trouble figuring out where subjects are found. 

- cut extras- -good basic database for reasonable costs. 

- What irks me most when searching GeoRef are all the duplicates--esp. 
with extremely long citations. It 's especially bothersome when 4 of 6 
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Comments (Cont'd) 

long citations are duplicates--and then I'm charged extra print (type) 
charges and online charges. I wish that GeoRef would spend its energy 
cleaning up the database--and stop trying to offer more and so many 
extras (e.g. newsletters, extra services, bibs., etc.). 

- I am glad DIALOG file is 1929-84. Wish SOC ORBIT will update to same. 

- I would like better equipped (#terminals=#students) better organized 
· training workshops. 

- Larger, more complete, coverage of petroleum geology would be very 
useful and very appreciated. 

1. Need to update thesaurus 
2. Old theses need university name added in DIALOG 
3. Foreign coverage should be increased-- specifically non-US government 

survey-type reports, especially for Latin America, Middle and Far 
East. 

4. Having pre-1929 reference online ASAP would be a big help, 
especially for minerals exploration/economic geology searches. 

- I would like better training materials. 

- The cost per citation has made GeoRef almost prohibitive for students. 

- Looking through recent issues of the BIG I notice that foreign journals 
appear to be more current than US journals. For example I did not find 
GSA Bulletin or AAPG Bulletin recent issues as having been indexed. Is 
the policy to index first foreign material assuming that people are 
reading current US literature? If so this defeats any advantage of 
setting up SOl's in GeoRef. It also cuts into the usefulness of GeoRef 
as a quick reference tool. 

- Should not charge for duplicate records. 

- Please keep the training sessions at about 10-15 people. 

- My major use of GeoRef is searching for petroleum exploration related 
geology and geophysics materials. I must do searches on both TULSA and 
GeoRef for a complete list of references currently. GeoRef needs to 
abstract like TULSA (Petroleum Abstracts) does. The additional cost 
would be well worth it to the petroleum industry. 

- Some USGS publications are indexed in GeoRef even before they are 
available for purchase, whereas other publications don't appear for many 
months. Is there a priority system of sorts already? If so, can GeoRef 
let users know about it? 
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Comments (Cont'd) 

- In the workshop I attended, though it lasted all day, no opportunity was 
given for hands-on practice. The emphasis of the session seemed to be 
on the history of the database rather than technique. This was some 
time ago, however--1982 I believe. 

- I find the GeoRef Thesaurus and Guide to Indexing complicated to use 
(from a searcher's viewpoint). The annotations, presumably meant to 
elucidate, are confusing, because of their coded terminology and 
references to the lists in the Guide section. I find I have to keep 
flipping back and forth from Thesaurus to the lists to the example in 
the Thesaurus. Also: my library concentrates on North American 
geology. I have very few calls to search offshore areas and therefore 
have almost no familiarity with coordinate searching. I have tried to 
familiarize myself with it in advance and find the instructions in the 
DIALOG sheets very complex--because the coordinate system itself is 
keyed in so awkwardly. I hope you will discover some way to simplify 
this. 

- Better training--the workshop I attended wasn't very good. 

- The questions pertaining to costs are hard to answer. 1983 rates as 
they were, $84/connect hour, are perfectly acceptable. To be hit with a 
retroactive "voluntary" fee, as one of the users of more than 10 hours 
in 1983 is unacceptable, especially if you, as we, have all your 
citations printed out online for confidentiality reasons. That adds 
tremendously to your connect time! OUr citations cost us $3.75 each for 
1983! I would have liked to see the extra supportive fees from the 
industry be based on number of citations (i.e. results) not on methods. 
The result is of course, that searches will be done only when of great 
importance. 

- My main concern is with the quality of indexing. The levels of indexing 
just do not meet my needs for economic geology or for an 
explorationist. Mines are very difficult to search except if the name 
of the deposit or mine appears in the title; otherwise the information 
is lost to me. 

- If it is inefficient to use longitude and latitude- - say so in 
documentation. 

- Please put notice of GeoRef workshops to be held at geology meetings in 
Library newsletters. 

- We wish an indexing with more specific terms. 

- Document delivery was worst problem. Hope GeoRef as supplier works. 

- Only someone who started out with only Geoarchive available online could 
appreciate how much more useful the GeoRef database is! 

- Wish the engineering geology materials were more prevalent. "Pure" 
geology coverage is excellent, but engineering geology and soil 
mechanics as applied to structures are critical to our users. 
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Comments (Cont'd) 

- The Commonwealth Bureau of Soils finds GeoRef a useful database for 
locating soil science articles in geological publications. Coverage is 
broad but timeliness is rather variable. Before setting up our GeoRef 
profile we considered other databases but GeoRef seemed best for our 
purposes. 

- Training: no provision for librarians etc. in South Pacific as far as I 
know. A training course every so often would be useful. 

- Increased chronological coverage of non-American material would be very 
useful. 

- Need for GeoRef workshops in Australia. There is an active Australian 
Geoscience Information Assocation. 

I would like to see more mining and processing literature. 
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A SURVEY OF SELECTED GEOSCIENCE MAPS 

Donald A. Wise 

905 W. South Park Blvd., Broken Arrow, OK 74011 

Abstract--This survey presents a general review of selected, current 
geoscience cartographic items at the local, regional, state, national, 
and international levels of production. Major map series, atlases, 
and related products are cited. Most geoscience maps are produced by 
government mapping agencies. A few are produced by commercial, univer
sity, non-profit organizations, or individuals. Included as appendices 
are a selected list of sources for geoscience map products. 

Introduction 

Geoscience as a field of research encompasses many disciplines and has 
made a significant contribution to the world of knowledge and to industrial 
development around the globe. Geoscience includes the understanding of our 
natural resources leading to the exploitation of useful products in an effi
cient method while conserving our future needs. The products of geoscience 
includes energy sources such as fossil and nuclear fuels, solar, thermal, 
water, wind, temperatures, and other essential metals and related resources. 
This paper will present a general review of selected, current cartographic 
products which provide visual documentation of geoscience research and use 
of these data to improve our lives. A selected list of agencies and 
institutions where these products may be acquired will be included as three 
appendices to this paper. 

International Cooperation. 

International Governmental Organizations (IGO) have involved the collabor
ation of countries in sponsoring research and mapping projects throughout the 
world. This led to the development of international standards for cartographic 
products, the initiation of a great number of new map series, and new thematic 
maps, and the expansion of our knowledge in the field of geoscience, particular
ly, in the underdeveloped areas of the world. There were a large number of 
international organizations established after World War II which contributed 
to regional cooperative research and publication of geoscience studies and maps. 
Williamson (1983, p. 329) discussed some of these international cooperative 
ventures in her article. 

United Nations. The United Nations Educational Scientific and Cultural 
Organization (UNESCO) has been a prominent agency in this international cooper
ative endeavor. The United Nations has made major contributions and played a 
significant role in the development and publication of geoscience maps and 
studies, both regionally and worldwide. The underdeveloped areas of the world 



benefited from these cooperative projects along with diversified and well de
veloped nations and regions such as Europe. These efforts resulted in the 
establishment of regional commissions which encouraged the exchange and 
development of geoscience research and the publishing of useful maps and 
atlases of large areas of the world. Some examples of the type of maps pro
duced by International Governmental Organizations is as follows: 

The International Geological Map of the World at a scale of 1:1,500,000, 
was initiated by the Commission for the Geological Map of the World (CGMW) 
under the sponsorship of the International Geological Congress. A new edition 
has been in progress since 1964 ccmsisting of up to 55 colors. It is being 
copublished by UNESCO and BundesaDLstalt fur Geowissenschaften und Rohstoffe, 
Hanover. Thirty-five sheets have been published out of a total of 49 sheets. 

The Geologic World Atlas published by the Commission for the Geological 
Map of the World (CGMW) consists of 20 sheets and a legend with text. The 
continental sheets are at a scale of 1:10,000,000, other sheets may vary. 
Only 13 sheets have published since 1976 out of a total of 20 sheets. 

The Carte Geologique de !'Afrique at a scale of 1:5,000,000, was pub
lished by UNESCO and the Associatton of African Geological Surveys (ASGA) in 
1963. It consists of 8 sheets and a legend with text. A third edition is in 
preparation. 

The Geological Map of Asia and the Far East at a scale of 1:5,000,000, 
was published in 1961. It appearE!d as 4 sheets with an explanatory text. A 
second edition was published in 1971 and a third edition is in preparation. 

The International Geological Map of Europe and the Mediterranean Region 
at a scale of 1:5,000,000, was rel eased in 1971. It consisted of 2 sheets with 
the legend of the eastern sheet in French and the legend of the western sheet 
in English. The explanatory text is in English, French, German, Italian, 
Russian, and Spanish. This was t1ruly an excellent example of cooperation with 
a number of different countries WJl th diversified languages. 

The Tectonic Map of South Am•~rica at a scale of 1:5,000,000, is another 
example of international, regional, and national cooperation. It was pub
lished jointly in 1978 by UNESCO, the CGMW, and the Ministerio das Minas, 
Departamento da Producao Mineral e Energia, Brasil. This map consists of 2 
sheets and an explanatory text. The legend is bilingual in English and Spanish. 

International Bank of Reconstruction and Development (IBRD). The Landsat 
Index Atlas of the Developing Cou111tries of the World was published for the 
International Bank for Reconstruction and Development, better known as the 
World Bank, by the Johns Hopkins University Press in 1976. It consists of 14 
index maps at a scale of 1:10,000,000, indicating available Landsat imagery 
which can be acquired from the EROS Data Center in South Dakota. 

Organization of American States (OAS). This agency is another inter
national organization which has piUblished useful geoscience information. Al
though some of the material is somewhat dated, it is an example of inter
national and regional cooperation. The Annotated Index of Aerial Photographic 
Coverage and Mapping of Topography and Natural Resources Undertaken in the 
Latin American Member Countries of the OAS, has individual volumes for some 19 
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countries published from 1964 to 1966. Each volume includes index maps on 
aerial photography, topographic and planimetric mapping, geology, soil and 
land capability, vegetation, ecology, land use, and forestry inventory. 

Pan-American Institute of Geography and History (PAIGH). This is a spec
ialized agency of the Organization of American States (OAS), which has sponsor
ed a number of cooperative cartographic projects. Its Guias para Investgar
dores is a guide for researchers which has been produced by national agencies 
in 9 Latin American countries. 

National Agencies for Geoscience Information. 

One of the best guides to national agencies for geoscience information is 
the Worldwide Directory of National Earth-Science Agencies and Related Inter
national Organizations, Circular 834, published by the United States Geological 
Survey. This publication provides addresses of national geoscience agencies 
around the world. It also includes a listing of major international organiza
tions. Appendix 1 of this paper will list a selected number of these agencies 
for your information. It is a revision of one previously compiled by the author. 

The major United States National agencies for obtaining geoscience infor
mation and maps would be the following: 

U.S. Bureau of Mines 
Washington, DC 20240. 

u.s. Geological Survey 
National Center 
12201 Sunrise Valley Drive 
Reston, VA 22092. 

National Ocean Survey 
National Oceanic and Atmospheric Administration 
Department of Commerce 
Rockville, MD 20852. 

National Geophysical and Solar-Terrestrial Data Center 
National Oceanic and Atmospheric Administration 
EDIS/NGSDC D61 
325 Broadway 
Boulder, CO 80303. 

The Geological Survey (USGS) is perhaps the most comprehensive source for 
information on geoscience studies and maps. Their monthly listing entitled: 
New Publications of the U.S. Geological Survey, is available free to those who 
may wish to be added to the mailing list. It lists professional papers, bulle
tins, circulars, periodicals, investigations, open-file reports, and maps. 
Planimetric, topographic, and geoscience maps are cited and priced. The de
tailed index of Geological Survey publications includes subjects, areas, and 
authors is a useful reference source. Another useful reference tool is the 
1983 Guide to USGS Geologic and Hydrologic Maps. This is a comprehensive list
ing of all geoscience maps which have been published by the U.S. Geological 
Survey between 1879 to 1982. Some examples of current U.S. Geological Survey 



types of geoscience maps are as follows: 

Mineral Investigations Resource Series: Map showing occurrences of 
molybdenum minerals in JUaska, 1:2,500,000, 1984 (MR-0086). 

Water-Resources Investigat:lons Series: Ground-water-level trends 
in Idaho, 1:100,000, 19B4 (WRI-83-4245). 

Coal Investigations Maps: Geologic map and coal sections of the 
Butler Valley quadrangle, Kane County, Utah, 1:24,000, 1983 
( C-0095). 

Aeromagnetic and Aeroradio·metric Maps: Aeromagnetic map of Montana, 
1:1,000,000, 1980 (GP-934 ) . 

Maps of the Moon and Planets: Geologic map of the Copernicus 
Quadrangle of the Moon, 1:1,000,000, 1967 (I-515(LAC-58). 

Miscellaneous Investigatio·ns Series Maps: Geologic map of the Yemen 
Arab Republic, 1:500,000, 1978 (I-1143-B). 

Satellite Image Maps: Washington, DC and vicinity, 1:100,000, color 
image, enhanced, 1984. 

The Geological Survey in cooperation with the State geological organiza
tions assists in the large scale topographic mapping of the country to provide 
current documentation and accurate base maps for geoscience data to be applied. 
This includes assistance to thE! various State geological agencies in their 
geoscience research and geophy~sical mapping programs. 

The National Ocean Survey (NOS) responsibilities include research and 
compilation of nautical charts of the waterbodies around the United States. 
Some of their products are lis t ed in their nautical chart catalogs. Of special 
interest to the geoscience field of research is their Map and Chart Catalog 5, 
United States: Bathymetric Maps and Special Purpose Charts, January, 1983. 
Some examples of National Ocean Survey geoscience maps are as follows: 

Bathymetric Chart Series, 1:250,000. 

Magnetic Chart Series, 1: '250,000. 

Sedimentary Chart Series, 1:250,000. 

Outer Continental Shelf Resource Management Maps. 

Offshore Mineral Leasing Areas Special Maps. 

The National Geophysical and Solar-Terrestrial Data Center (NGSDC) -- This 
national governmental agency has produced a number of maps which are available 
through the respective state geological organizations or through their own 
national office in Denver. Some examples of their geoscience maps are: 

Seismicity Map of Middle America, 1:8,000,000, 1983. 
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Geothermal Resources of Texas, 1:1,000,000, 1982. 

World Map of Significant Earthquakes, 1900-1979, 1:32,000,000, 1981. 

Geothermal Resources of New Mexico, l:SOO,OOO, 1980. 

Geothermal Resources of Colorado, 1:7SO,OOO, 1980. 

State Geological Agencies. 

Each of the fifty States in the United States has an official State 
organization which concentrates on geological research and eventual publication 
of its findings. As an example, the Oklahoma Geological Survey was provided for 
in the Oklahoma Constitution and began operation on July 2S, 1908, under an 
enabling act of the First Legislature. It was empowered with responsibility for 
investigating the geology and mineral resources of the State and for preparing 
and publishing bulletins, reports, and maps describing these investigations. 

The Survey has been placed under the direction of the Board of Regents of 
The University of Oklahoma for fiscal and administrative control and is located 
in Norman on the University campus. The agency shares research and library 
facilities with the School of Geology and Geophysics in Gould Hall. The Geology 
and Geophysics Library under the administration and direction of Claren Kidd, 
contains more than 82,000 cataloged volumes, 140,000 map sheets, 180,000 
Oklahoma well-completion cards, and 366,000 Oklahoma State Corporation Commis
sion well records. 

The research activities of the Oklahoma Geological Survey can be grouped 
into the following categories: geologic mapping, water-resources studies, 
mineral and energy resources investigations, geophysical research, environ
mental geology studies, and basic research. In addition to its publications, 
the Oklahoma Geological Survey provides an extensive collection of open-file 
information. This material is mostly in the form of well records and a number 
of unpublished reports and maps that can be inspected at the Survey's offices. 
Out-of-print reports and maps are also part of the depository's collections. 

Each of the SO State geological organizations publish a catalog or a 
list of available publications and maps giving titles, authors, type of report, 
and geographic coverage. These usually include county reports, bulletins, 
circulars, mineral reports, guidebooks, educational publications, geologic maps, 
hydrologic atlases, State geology notes, and special publications. Most State 
geological organizations are also a sales agent for the U.S. Geological Survey's 
topographic and geologic maps for their respective areas. 

Sometimes other useful, but related sources are sold by the State geolo
gical organizations. Using the Oklahoma Geological Survey as an example, they 
sell four map sheets from the Geologic Atlas of Texas which overlap onto 12 
Oklahoma counties. Another example of a sales item is the Geological Highway 
Map Series by the American Association of Petroleum Geologists. 

Appendix 2 of this paper is a list of the addresses for the SO State 
geological organizations of the United States. It is a revised list compiled 
previously by the author. Some examples of current geoscience maps available 



through the respective State ge1ological organizations are as follows: 

Energy Resources Map of Utah. Map 68. 1:500,000, 1983. Utah Geolo
gical and Mineral Survey. 

Satellite Photomap of New l~exico. 1:1,000,000. 1982. New Mexico 
Bureau of Mines and Mineral Resources. 

Natural Gas Pipelines and Crude Oil Pipelines of Pennsylvania. 
1:500,000, 2 sheets, 1983. Pennsylvania Topographic and Geologic 
Survey. 

Map of Oklahoma Showing Localities of Reported Uranium and Radioactivity 
Values. 1:750,000, 1982. Oklahoma Geological Survey. Map GM-25. 

U.S.Non-governmental Geoscience Map Publishers 

Another source for geoscie:nce information and maps would be those non
governmental publishers-institutions or university departments, non-profit 
organizations, commercial publi.shing firms, and individuals who are doing re
search and publishing their findings in graphic and documentation forms. 
Appendix 3 of this paper lists a selected number of sources of these types of 
compilers and publishers of gectscience products. This is a revised list com
piled previously by the author . 

Institutional or University Publisher -- an example of an institutional 
publisher would be the American Association of Petroleum Geologists (AAPG) of 
Tulsa, Oklahoma. They have con1piled and published the Geological Highway Map 
Series in cooperation with the U.S. Geological Survey and State geological 
organizations. The maps are compilations of state and regional surface outcrop 
data and are presented on a shE~et with an overlay depicting major highways and 
landmarks. They cover 12 regional portions of the United States with a scale 
of one inch equals 30 miles. 1rhe one map sheet covering the site of this con
ference in Reno would be Map 3., Pacific Southwest Region: California, Nevada, 
1968. In addition to other types of maps for sale, AAPG is the distribution 
agency for the Geological Map of the World and the Circum-Pacific Map Series. 

Examples of the University Map Publisher would be the Earth Resources 
Department of the Colorado Sta e University at Fort Collins. They produced a 
map entitled: State of Colorado Landsat Satellite Image Mosaic, at a scale of 
1:500,000, in 1981. The Depar·tment of Agricultural Communication at the Texas 
A. ~ M. University at College Station produced a General Soil Map of Texas, 
n.s., in 1982. A Geologic Map of Florida, 1:500,000, was prepared in 1982 by 
the Center for Environmental and Natural Resources Programs, Institute of 
Food and Agricultural Sciences at the University of Florida, Gainesville. 

Non-profit Publisher -- The National Geographic Society (NGS) of Washington, 
DC, has published a number of small scale geoscience maps as supplements in their 
National Geographic Magazine. The Mediterranean Seafloor at a scale of 
1:4,371,000, was published as a supplement to the December, 1982 issue of their 
Magazine. Other examples of their geoscience maps are: The Red Planet Mars, 
n.s., 1973; The Earth's Moon, n.s., 1969; Arctic Ocean Floor, 1:10,011,000, 
1971; Indian Ocean Floor, n.s., and Portrait U.S.A.: The First Color 
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Photomosaic of the 48 Contiguous United States, 1:4,460,000, 1976, based on 
Landsat imagery of NASA and the processing of data through the photographic 
and mosaic facilities of the General Electric Company. 

Sometimes an organization such as the Tulsa Geological Society will pre
pare a special map in cooperation, as in this case, with the Oklahoma Geologi
cal Survey. Jointly they produced a set of four color maps of Tulsa County, 
Oklahoma, which includes a geologic map with sections and gravity contours, a 
soil map, a construction map, and a map showing oil and gas wells and fields. 
The set of maps was prepared in 1972 at a scale of one inch equals one mile. 
These maps can be acquired through the Oklahoma Geological Survey in Norman, 
Oklahoma. 

Commercial Map Publisher -- PennWell Publishing Company of Tulsa, Oklahoma, 
publishes journals such as the Oil & Gas Journal, Offshore, Capital Energy 
Letter, and Ocean Oil Weekly Report. In addition they are known for their books, 
maps, charts, directories, video, and software on new ideas, methods, cases, and 
technology. One of their new maps is the World Sedimentary Basins and Related 
Features, 1:27,500,000, 1st Edition, 1984. Special features are sedimentary 
basins, shelves, platforms, thrust and fold belts, grabens and rises. Another 
example is their map of Middle East Oil & Gas, 1st Edition, in two scales: 
1:1,600,000 and 1:4,500,000, on one sheet, 1983. This nine color map has the 
oil and gas fields located and named, refinery, petrochemical and gas processing 
plants with capabilities and locations, Tanker ports, pipelines and their 
operators listed. Their Principal Structural Features of Kansas map at a scale 
of 1:500,000, 1984, shows in four colors, sedimentary basins, arches, faults, 
anticlines, synclines, principal towns, cities and county seats. PennWell also 
produced a Crude Oil Pipeline Atlas of the United States and Canada in 1981 
consisting of 68 pages. 

The Petroleum Information Corporation of Denver, Colorado, is another 
example of a commercial map publishing firm. They publish a variety of geo
science maps. They released the Oil and Gas Map of Texas: Including Basins, 
Uplifts, and Basement Rocks, 1:1,000,000, in 1980. 

The Varna Enterprises of Van Nuys, California, prepared a map entitled: 
Earthquake Faults of California, 1:1,500,000, in 1980. 

Individual Map Publisher -- A map may be researched, compiled, and pub
lished by individuals who have certain expertise in a particular field or sub
ject. An example is the map of the Seismicity of the Earth, 1960-1980, 
1:46,460,600, 1982, by Alvaro Espinosa, Wilbur Rinehart, and Marie Tharp. 
Miss Tharp has been associated with the Lamont-Doherty Geological Observatory 
in the capacity of mapping the ocean floors. (Marie Tharp, 1 Washington Avenue, 
South Nyack, NY 10960). 

Geoscience Map Sources. 

The Canadian York University Map Sources Directory contains over 1600 
addresses of map sources. It is a useful reference to use for acquisition pur
poses. The Bibliographic Guide to Maps and Atlases is an annual guide to those 
maps and atlases cataloged in the collections of the New York Public Library 
and the Library of Congress, our national library. The book, Geologic Reference 
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Sources, is a subject and regional bibliography of publications and maps in 
the geoscience field. The American Geological Institute's Bibliography and 
Index of Geology, is useful as a bibliographic reference, but complete cita
tions for maps are lacking which are necessary for acquisition purposes. 

The International Union of Geological Sciences monthly Episodes with its 
"Maps Available" section, is perhaps the best source for current geoscience 
maps and atlases of the world. Geotimes published monthly by the American 
Geological Institute has a sectio•n on "New Maps". Other sources which should 
be scanned for leads to the acqui.sition of geoscience maps are: the American 
Congress on Surveying and Mapping; quarterly Bulletin, which has sections on 
maps and distinctive recent maps. Special Libraries Association's Geography 
and Map Division publishes a quarterly Bulletin, which contains sections on new 
maps and atlases and other inforntation on cartographic and geoscience publi
cations. The American Libraries Association Map & Geography Round Table's 
quarterly Base Line is a source for new maps and atlases. Western Association 
of Map Libraries Information Bulletin includes articles and listings of atlases , 
maps, and other geoscience publications. American Geographical Society's 
Current Geographical PublicationE~ is issued ten times a year. Section 3 contains 
a listing of maps and atlases. (~o Abstracts: G Remote Sensing and Cartography 
is published bimonthly in Great Britain and has current abstracts on maps and 
atlases. The Globe published in Australia is a source for maps and atlases. 
New Geographical Literature and ~~ps published in Great Britain includes a 
section on new atlases and maps. The Bulletin of the Association of Canadian 
Map Libraries includes a list of new maps and atlases. The Professional Geo
grapher published by the Association of American Geographers reviews atlases 
and some map series. Cartinform 1, a bimonthly, is published by the Hungarian 
Institute of Surveying. It includes current citations of atlases, maps, and 
cartographic publications worldwlde in scope. Many map libraries publish ac
quisition lists and these along ldth the periodicals mentioned above are pro
curement sources and leads. 

OCLC Online Database -- Perhaps the most current resource available for 
geoscience maps and related mate1rials would be the Online Computer Library Center 
(OCLC) system which is a nationwi de network in its inputs and applications. 
Most large library systems have OCLC data line terminals for cataloguing im-
put and reference retrieval use. There are presently some 131,168 maps listed 
in the OCLC system which includeB the cataloguing imputs by the Library of 
Congress and U.S. Geological Sur,,ey of their geoscience products. This system 
is useful from the reference viewpoint as it will indicate if a certain geo
science product has been catalog11ed and which library collections hold the item. 
Arrangements can then be made to acquire the geoscience on loan or to purchase 
the item from a source. 

Some of the sources where ililformation can be obtained about geoscience 
maps is listed in Appendix 1 of this paper. One should write to these map 
sources and request a copy of th1:air latest map catalog or list of maps and 
atlases for sale. For example, IUNIPUB issues an annual Map and Atlas Catalog 
which indicates the availability of maps and atlases by some international 
governmental organizations who h.ave collaborated with the United Nations in 
producing these products. UNESCO issued a map catalog in 1980 entitled: 
UNESCO Catalog of Maps and Publications in the Geological, Soil and Climato
logical Sciences. Also their annual Catalog of . UNESCO Publications (1983/84) 
has a section under "Scientific Maps and Atlases" which lists the current 
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products for sale. 

Cartographic materials may be purchased directly from the publisher, 
distribution agency, or through a dealer who specializes in this type of 
service. There are several dealers who handle international geoscience maps 
and atlases. These dealers issue subscription catalogues or lists of maps 
indicating type of map, scale, subject content, geographic coverage, and price. 
The following are examples of dealers who specialize in international map 
coverage: 

Stanford International Map Centre 
12-14 Long Acre 
London WC2E 9LP, England. 

McCarta Ltd. 
122 Kings Cross Road 
London WClX 9DS, England. 

GeoCenter Internationales Landkartenhaus 
Postfach 80 0930, D 7000 
Stuttgart 80, West Germany. 

Geologic Map Service 
Telberg Book Corporation 
P.O. Drawer 920 
Sag Harbor, NY 11963, USA 

Regardless if maps are acquired directly from the publisher, distribution 
agency, or through a dealer, the time frame is much longer for receiving the 
maps than most of us are used to in dealing with comparable United States 
agencies. A three month wait is good for most Latin American countries, for 
African countries six months is not unusual, and for Asian countries a year is 
not extraordinary. The cost for shipment by airmail will always improve the 
time frame situation. 

Other difficulties may arise when attempting to acquire geoscience maps 
from foreign governmental agencies. The lack of trained personnel and equip
ment may hinder map production. Sometimes there are limited editions or 
quantities of cartographic materials published due to shortages of paper, 
printing supplies, and budget restrictions. The local political climate may 
be a problem. The money exchange rate can fluctuate. Correspondence in 
foreign languages may be difficult. Zenophobia is a fact in some countries. 
Postal service is not always reliable and trustworthy. Current bibliographies, 
annual reports from official government agencies, map catalogs, map indexes, 
and price lists of maps and atlases are often lacking, restrictive, or so 
limited in distribution that they may be useless for acquisition purposes. 

The cartographic products and geoscience studies issued by the inter
national governmental organizations may be as a part as depository volumes or 
series, as sale items, or as commercial publications. Large public libraries 
and university collections may acquire these items and they may be available for 
for reference use or as loan items. Some business firms, for example, oil or 
mining companies, will have their own special library collections which may 
include these international governmental organizations publications. 
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Future Geoscience Map Collections -- North (1983) presented a paper on 
future Earth Science libraries which he reported on the increasing number of 
geoscience materials throughout the world. The great proliferation of geo
science data and materials is resulting in technological changes taking place. 
Maps are being converted to microfilm or microfiche. The use of color micro
film is also being considered, i.e. geoscience maps, but is still too expen
sive and has a short lifespan. The biggest change in product form may be maps 
on video disks. The combination. of video disks and microcomputers will make 
it possible to rapidly access an.d scan large numbers of maps, photographs, 
and geoscience data. Rapid progress is being made in converting map data into 
digital form. This type of computerized data makes it possible to combine 
topographic, hydrologic, and geo,physical data and to display the data graphi
cally on a video screen. Eventually it will be possible to electronically 
produce, on demand, many types o,f maps and geoscience data. 

Conclusion -- The acquisiti.on of current geoscience materials is neces
sary to assure that research andl reference tools are available to the user. 
There are numerous sources and x:eferences which can be used in the procurement 
of maps, atlases, and other typE!S of geoscience data. Complications are some
times encountered during the acquisition process, but knowledge of sources and 
persistence will eventually provride the materials needed. Technological change 
will result in a different type of geoscience map collection. In the future, 
the accessibility of geos~ience data will result in the selection and immediate 
visual display and a printout in black and white or in color for use by the 
researcher. 

174 



References Cited 

American Geological Institute, 1983, Bibliography and index of geology, is 
published monthly with an annual cumulative volume. 

Bibliographic Guide to Maps and Atlases, 1979, annual, published by G.K. Hall 
& Co. of Boston, 633p. $75.00. 

Department of 
Survey. 
monthly 
Reston, 

the Interior, 1984, New publications of the U.S. Geological 
Those wishing to be placed on a free subscription list for this 

should write to u.s. Geological Survey, 582 National Center, 
VA 22092. 

Guide to USGS geologic and hydrologic Maps, 1983, published by Documents Index 
of McLean, Virginia, 644p. 

National Ocean Survey Catalogs, 1983. Those wishing current chart catalogs 
may write to National Ocean Survey, Distribution Division (OA/C44), 
Riverdale, MD 20737. 

North, G. W., 1983, Earth science products for tomorrow's libraries. Paper 
presented at IFLA Conference, Munich, West Germany, 19 p. 

United States Geological Survey, 1981, Circular 834, Worldwide directory of 
national earth-science agencies and related international organizations, 
third printing, 1983, 87 p. Free on application to Distribution Branch, 
Text Products Section, U.S. Geological Survey, 604 South Pickett Street, 
Alexandria, VA 22304. 

Ward, D. C., Wheeler, M. W., and Bier, R. A. Jr., 1981, Geologic reference 
sources, Metuchen, NJ: The Scarecrow Press, Inc., 560 p. 

Williamson, L. E., 1983, A survey of cartographic contributors of international 
governmental organizations, Government Publications Review, v. 10, no. 4, 
p. 329-344. 

Wise, D. A., 1982, Cartographic sources and acquisition techniques, Reference 
and Information Services: A New Reader, Metuchen, NJ: The Scarecrow 
Press, p. 310-328. 

Wise, D. A., 1979, Cartographic sources and procurement problems: appendix J: 
selected United States private and commercial map publishers, Special 
Libraries Association Geography and Map Division Bulletin, no. 115, 
p. 46-49. 

Wise, D. A., 1979, Cartographic sources and procurement problems: appendix I: 
sources of official state maps, Special Libraries Association Geography 
and Map Division Bulletin, no. 115, 41-46. 

Wise, D. A., 1979, Cartographic sources and procurement problems: appendix K: 
selected sources for maps published by international organizations, Special 
Libraries Association Geography and Map Division Bulletin, no. 115, p. 
49-50. 

175 



York University Libraries, 1983, Map sources directory, 3rd Revision, Map 
Library, Rm. 115, Scott Li brary, York University, 4700 Keele Street, 
Downsview, Ontario M3J 2R2, Canada. US$13.50. 



Appendix 1. Selected List of International Geoscience Map Organizations. 

Arctic Institute of North America 
(AINA) 

University of Calgary 
University Library Tower 
2920, 24th Avenue, N.W. 
Calgary, Alberta 
Canada T2N 1N4 

Circum-Pacific Council 
Halbouty Center 
5100 Westheimer Road 
Houston, Texas 77207 USA 

Commission for the Geological Map 
of the World 

51, Boulevard de Montmorency 
75026 Paris, France 

Committee for Co-ordination of Joint 
Prospecting for Mineral Resources 
in Asian Offshore Areas, East Asia 
(COOP,EA) 

c/o ESCAP 
United National Building 
Bangkok 2, Thailand 

Committee for Co-ordination of Joint 
Prospecting for Mineral Resources 
in Asian Offshore Areas, South 
Pacific (CCOP/SOPAC) 

c/o Mineral Resources Divison 
Private Mail Bag 
Suva, Fjii 

Economic and Social Commission for 
Asia and the Pacific (ESCAP) 

United Nations Building 
Rajdamnern Avenue 
Bangkok 2, Thailand 

Instituto Panamericano de 
Geografia e Historia (PAIGH) 

Ex-Arzobispado 29, 
Col. observatorio, 
Deleg. Miquel Hidalgo 
11860 Mexico, D.F. 

International Association for Advance
ment of Earth and Environmental 
Sciences 

Department of Earth Sciences 
Northeastern Illinois State University 
Bryn Mawr at St. Louis Avenue 
Chicago, Illinois 60625 USA 

International Association of Geodesy 
(IAG) 

39ter Rue Gay Lussac 
75005 Paris, France 

International Association of Geo-
magnetism and Aeronomy (IAGA) 

Geophysics Research Laboratory 
University of Tokyo 
Bunkyo-ku 
Tokyo 113, Japan 

International Association of Hydro
geological Sciences (IAHS) 

Research Institute of Water Resources 
Department 

Rakoczi Ut 41 
Budapest 8, Hungary 

International Association of Hydro
geologists 

BRGM6, rue Chasseloop-Laubat 
75739 Paris, France 

International Association of Hydro
logical Sciences 

19, rue Eugene Carriere 
F-75018 Paris, France 

International Association of Seismology 
and Physics of the Earth's Interior 
(IASPEI) 

Department of Geology 
Rice University 
P. 0. Box 1892 
Houston, Texas 77001 USA 
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International Cartographic 
Association (ICA) 

Flottbrovagen 16 
S-112 64 Stockholm, Sweden 

International Geographical Union (IGU) 
c/o Vice Rector, Natural Resources 
UN University 
29th Floor, Toho Seime Building 
15-1, Shibuya 2-chome Shibuya-ku 
Tokyo 150, Japan 

Pan American Institute of Geography 
and History (PAIGH) 

Embajada del Ecuador en Argentina 
Avenida Quintant N°585, 9°Piso 
Buenos Aires, Argentina 

Subcommission for Tectonic Map of the 
World 

Geological Institute 
USSR Academy of Science 
Pyzhevsky per. 7 
Moscow 109017 

Subcommission for the Cartography 
of the Metamorphic Maps of the 
World 

Instituut voor Aardwetenschappen
Utrecht 

Budapestlaan 4, postbus 80021 
3508 TA UTRECHT, Netherlands 

Subcommission, Metallogenic Map 
of the World 

U.S. Geological Survey, MS 95J! 
Reston, Virginia 22092 USA 

United Nations Development 
Programme (UNDP) 

One UN Plaza 
New York, NY 10017 USA 

UN I PUB 
345 Park Ave. South 
New York, N. Y. 10010, USA 

United Nations Educational, Scientific, 
and Cultural Organization (UNESCO) 

Division of Earth Sciences 
7 Place de Fontenoy 
75007 Paris, France 

World Bank (IBRD) 
Publications Unit 
1818 H Street, N.W. 
Washing ton, DC 20433, USA 

178 



Appendix 2. Sources for U.S. State Geological Maps. 

Publications Sales Office 
Geological Survey of Alabama 
P.O. Drawer 0 
University, AL 35486 

Alaska Department of Natural Resources 
Division of Geological and Geophysical 

Surveys 
P.O. Box 80007 
College, AK 99708 

Bureau of Geology and Mineral 
Technology 

The University of Arizona 
845 North Park Avenue 
Tucson, AZ 85719 

Arkansas Geological Commission 
Maps and Publications Section 
3815 West Roosevelt Road 
Little Rock, AR 72204 

California Division of Mines and 
Geology 

P.O. Box 2980 
Sacramento, CA 95814 

Colorado Geological Survey 
Department of Natural Resources 
1845 Sherman Street 
Denver, CO 80203 

Connecticut Geological & Natural 
History Survey 

Department of Environmental 
Protection 

State Office Building 
165 Capitol Avenue, Rm. 555 
Hartford, CT 06106 

Delaware Geological Survey 
University of Delaware 
Newark, DE 19711 

Department of Natural Resources 
Bureau of Geology 
903 West Tennessee Street 
Tallahassee, FL 32304 
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Georgia Geological Survey 
Geologic and Water Resources Division 
Department of Natural Resources 
4th Floor, Agriculture Building 
19 MartinLuther King Drive, S.W. 
Atlanta, GA 30334 

Department of Land and Natural Resources 
Division of Water and Land Development 
P.O. Box 373 
Honolulu, HA 96809 

Idaho Bureau of Mines and Geology 
Morrill Hall 
University of Idaho 
Moscow, ID 83843 

Illinois State Geological Survey 
Natural Resources Building 
Urbana, IL 61801 

Indiana Geological Survey 
Department of Natural Resources 
Indiana University 
611 North Walnut Grove 
Bloomington, IN 47405 

Iowa Geological Survey 
123 N. Capitol Street 
Iowa City, IA 52242 

Kansas Geological Survey 
The University of Kansas 
1930 Avenue "A", Campus West 
Lawrence, KS 66044 

Kentucky Geological Survey 
University of Kentucky 
311 Breckinridge Hall 
Lexington, KY 40506 

Louisiana Geological Survey 
Geology Building, Rm. 153 
Louisiana State University 
Baton Rouge, LA 70893 

Maine Geological Survey 
Department of Conservation 
State Office Building 
State House St. #22 
Augusta, ME 04333 



Maryland Geological Survey 
Merryman Hall 
The Johns Hopkins University 
Baltimore, MD 21218 

Massachusetts Department of Envi:ron-
mental Quality Engineering 

Division of Waterways 
I Winter Street, 7th Floor 
Boston, MA 02108 

Geological Survey Division 
Department of Natural Resources 
Stevens T. Mason Building 
Box 30028 
Lansing, MI 48909 

Minnesota Geological Survey 
2642 University Avenue 
St. Paul, MN 55114-1057 

Mississippi Bureau of Geology 
P.O. Box 5348 
Jackson, MS 39216 

Division of Geology and Land Survey 
Maps and Publications 
Department of Natural Resources 
Box 250 
Rolla, MO 6540 I 

Montana Bureau of Mines & Geology 
Montana College of Mineral Science 

and Technology 
Butte, MT 59701 

Nebraska Geological Survey 
Conservation and Survey Division 
113 Nebraska Hall 
University of Nebraska 
Lincoln, NB 68588 

Bureau of Mines and Geology 
University of Nevada 
Reno, NV 89557 

Department of Resources and 
Economic Development 

P.O. Box 856 
State House Annex 
Concord, NH 03301 

Department of Environmental Protection 
Bureau of Geology and Topography 
Map & Publication Sales Office 
P.O. Box 2809 
Trenton, NJ 08625 

New Mexico Bureau of Mines & Mineral 
Resources 

Socorro, NM 87801 

Geology Survey 
State Science Service 
New York State Museum 
3140 Cultural Education Center 
Albany, NY 12230 

Geological Survey Section 
Division of Earth Resources 
Department of Natural Resources and 

180 

Community Development 
P.O. Box 27687 
Raleigh , NC 2761 I 

North Dakota Geological Survey 
University Station 
Grand Forks, ND 58202 

Ohio Division of Geological Survey 
Department of Natural Resources 
Fountain Square, Building B 
Columbus, OH 43224 

Oklahoma Geological Survey 
The University of Oklahoma 
830 Van Vleet Oval, Room 163 
Norman, OK 73019 

Oregon Department of Geology and 
Mineral Industries 

1069 State Office Building 
Portland, OR 97201 

Bureau of Topographic and Geologic Survey 
Department of Environmental Resources 
P.O. Box 2357 
Harrisburg, PA 17120 

Geological Survey 
Water Resources Board 
265 Melrose Street 
Providence, RI 02907 

South Carolina State Development Board 
Division of Geology 
Harbison Forest Road 
Columbia, SC 29210 



South Dakota Geological Survey 
Department of Natural Resource 

Development 
Science Center 
University of South Dakota 
Vermillion, SD 57069 

Tennessee Division of Geology 
G-5 State Office Building 
Nashville, TN 37219 

Texas Bureau of Economic Geology 
University of Texas at Austin 
University Station, Box X 
Austin, TX 78712 

Utah Geological and Mineral Survey 
606 Black Hawk Way 
Salt Lake City, UT 84108 

Geological Publications 
Vermont Department of Libraries 
Montpelier, VT 05602 

Division of Mineral Resour~es 
Department of Conservation and 

Economic Development 
Box 3667 
Charlottesville, VA 22903 

Division of Geology and Earth 
Resources 

Department of Natural Resources 
P.O. Box 168 
Olympia, WA 98504 

West Virginia Geological and 
Economic Survey 

P.O. Box 879, White Hall 
Morgantown, WV 26507-0879 

Geological and Natural History 
Survey 

University of Wisconsin 
1815 University Avenue 
Madison, WI 53706 

Wyoming Geological Survey 
Box 3008, University Station 
University of Wyoming 
Laramie, WY 82071 
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Appendix 3: Selected List of United States Non-governmental Geoscience Map 
Producers 

Abrams Aerial Survey 
P.O. Box 508 
Lansing, MI 48901 

Aero Service Division 
Western Geophysical Company of 

America 
390 North Alpine Drive 
Beverly Hills, CA 90210 

Aero Surveys of Georgia, Inc. 
P.O. Box 6036 
Station A 
Marietta, GA 30065 

American Association of 
Petroleum Geologists (AAPG) 

P.O. Box 979 
Tulsa, OK 74101 

American Geological Institute 
4220 King Street 
Alexandria, VA 22302 

American Geophysical Union 
200 Florida Ave. 
Washington, DC 20009 

Ammann Map Company 
223 Tenth Street 
San Antonio, TX 78215 

Energy Map Services 
Sales Office 
P.O. Box 2612 
Denver, CO 80201 

Geological Society of America. (GSA) 
P.O. Box 9140, 3300 Penrose Place 
Boulder, CO 80301 

Geomap Company, Inc. 
Geomap Lane 
Plano, TX 75074 

Herndon Map Service Inc. 
Geological Oil Maps 
4800 E. Interstate 40 
Oklahoma City, OK 73103 

Heydrick Mapping Company 
1005 8th Street 
Wichita Falls, TX 76307 

International Aerial Mapping Co. 
8927 International 
San Antonio, TX 78215 

Midland Map Company 
P.O. Box 1229 
Midland, TX 79702 

Muldrow Aerial Surveys, Inc. 
212 North Colorado Street 
Midland, TX 79701 

National Geographic Society 
17th and M Streets, N.W. 
Washington, DC 20036 

Oklahoma Oil Maps Inc. 
Suite 222 
1100 Classen Drive 
Oklahoma City, OK 73103 

Park Aerial Surveys, Inc. 
P.O. Box 21379 
Louisville, KY 40221 

PennWell Publishing Co. 
P.O. Box 21288 
Tulsa, OK 74121 

Petroleum Ownership Map Company 
604 South David, Box 404 
Casper, WY 82602 

Petrographics, Inc. 
Suite 712, 1730 Glenarm Place 
Denver, CO 80202 

Photogrammetric Services 
The Spink Corporation 
720 F. Street 
Sacramento, CA 95814 
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South Texas Mapping Service, Inc. 
Park Tower Bldg. 
Corpus Christi, TX 78400 

TGA Division of Petroleum Information Corp. 
4150 Westheimer 
Houston, TX 77000 

Tobin Surveys, Inc. 
114 Camp Street 
P.O. Box 21001 
San Antonio, TX 78297 

Zingery Map Co., Inc. 
2405 Norfolk 
Houston, TX 77000 
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PART IV 

LUNCHEON ADDRESS 





THE ALLUVIAL VALLEY FLOOR AMERDHENT -
AID OTHER CONGRESSIONAL ANECDOTES 

Allen F. Agnew, Geological Consultant 
3660 N.W. Roosevelt Drive, Corvallis, OR 97330 

Editorial comment -- Dr. Agnew revealed to the GIS luncheon guests several 
case histories which occurred during his Congressional Research Service 
tenure, which he referred to but did not describe in this written version. 

Thank you, Chairperson (a person who is also a chair -- like a secretary 
which is also a piece of furniture) and fellow Geoscience Informationists 
(originally, a partner, an equal, a peer. But, it also means a man or a boy-
or a person of lower social class. Or, one who has achieved an exalted 
stature in a learned society): 

What does a professional person do in the Library of Congress, who is not 
a professional librarian? That question was put to me many times during my 8-
year tenure with the Congressional Research Service (Jan. 1974-Dec. 1981) -in 
fact, it was the question that I myself asked, when I was first approached to 
join that revered, musty, and very important organization. Well, we provided 
information--to Members· of the Congress and their staffs (of both their 
personal offices and the Committees that they headed). 

In 1982 the Congressional Research Service (CRS) was one of six major 
entities of the Library of Congress: 

Department N arne 

Processing Department 
Reference Department 
Administrative Department 
Law Library 
Copyright Office 
Congressional Research Service 

No. of Subdivisions 

14 
17 
17 

5 
4 

10 

Total 

! of People 

39.5 
20 
17.5 

2 
10.5 
10.5 

100.0 

This 10.5% of the Library, containing 400-450 professionals and support 
personnel, consists of the following 10 specialty divisions. 

Subject areas: 
American Law 
Economics 
Education and Public Welfare 
Environmental and Natural Resources 
Foreign Affairs and National Defense 
Government 
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Science Policy 

Collegial: 
Senior Specialists 

Services: 
Library Services 
Congressional Reference 

As Senior Specialist in Environmental Policy, I was part of both the 
Environmental Policy Division and of the Senior Specialists group--which 
latter met collegially at intervals, to discuss the multidisciplinary 
implications of the issues we were studying. 

A hierarchy of Senior Specialists, Specialists, Analysts, and Research 
Assistants respond to requests from the Congress, and the Senior Specialists 
in particular initiate issues for discussion with Congressional Members and 
staff. Roughly 85% of the 36 ,,000 requests for information received annually 
by the CRS were being handled by a telephone bank of sharp, recent college 
graduates (mostly with backgrounds in the humanities and less-marketable 
social sciences), using infor·mation sources at their fingertips--such as a 
good encyclopedia, as well as volumes on the Congress, the Budget, the 
Political Process, etc. 

The remaining 5400 requests were referred to the various Divisions 
appropriate to the subject mat t er, or to individuals garnered from a directory 
of subject specialties. Although the number varies with time during the 
Congressional term because of the flow of legislation, it also varies 
understandably with the subject matter. If we spread those 5400 requests 
equally among the Divisions, we get 540 per Division. My Division had some 30 
professionals and about 10 support personnel, so an equal spread might give 
each of us about 18 issues per year. 

Unfortunately, averages j ust don t operate that way--like the fellow with 
his head in the furnace and his feet in a bucket of ice water; on the average, 
he was comfortable. The requests came in clusters, and certain subjects 
received more attention than others. For example, I covered Mining and 
Mineral Resources, plus Ground Water- -and during my eight years with CRS, both 
areas seemed to be very active ones. (That's good, because I observed the 
frustration---and mental stagnation--of a few colleagues in other Divisions 
which weren't seeing so much action.) 

Interdivisional cooperation ·~--Yes, there was considerable interdisciplinary 
communication, especially among Senior Specialists, and multi-discipline 
research studies were not uncommon. 

The Time Frame?--Usually the time to complete a project was far too short, as 
the case histories that I will discuss shortly will show. On the other hand, 
certain self-initiated projects could be designed with a reasonable lead time 
of several months. All kinds of CRS products could be developed. They ran as 
long as Committee Prints o f 150-250 pages (e.g., my reports on the U.S. 
Geological Survey and the U.S. Bureau of Mines), through "normal" size 
analytical pieces published as Committee Prints or CRS mimeo publications of 
50-80 pages, through informal memo reports of 10-12 typed pages, down to 1-
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page abbreviated syntheses (my Stockpile report, as I will recount shortly). 
Or, it may be a verbal report. This, too, can vary from a full-fledged 
briefing of an hour or so, through conversations over lunch or in the office, 
to a three-minute telephone conversation (my Alluvial Valley Floors anecdote, 
coming up). 

The Need for Information 

The numerous books on how members of Congress operate, all stress their 
great need for information--good, solid, analytical information, based on 
facts and interpretation by knowledgeable people. One of the best, The Job of 
the Congressman, (1970, 2d ed., Bobbs-Merrill, 461 p.) written by political 
scientist Donald Tacheron with Congressman Morris Udall (0-AZ), speaks about 
the formal and informal messages that the Congress receives from the 
President, from the bureaucracy (usually, requests for money), from the 
constituents back home, from the lobbyists (such as trade groups, or citizen 
groups), and from the s\rcalled more objective sources (such as professional 
associations) . 

Members of Congress and their staffs also talk to each other, read 
newspapers and magazines, and do a lot of thinking. All of this information 
is necessary, so the Congress can get its business done--which as you know is 
accomplished through the process known as responsible compromise. 

Professional Ethics 

Any professional discipline has adopted a set of guidelines according to 
which its members are expected to operate. This may differ among major 
categories of discipline--e.g., a lawyer must ethically pursue his client's 
side of an argument, whether or not he philosophically agrees with the 
client's position. Thus, he works within an adversarial situation of two end 
points, only one of which will be victorious. (In recent years, arbitration 
and mediation are making headway against this winner/loser situation, with 
compromise giving each adversary at least part of what is wanted.) On the 
other hand, the geologist is taught T. C. Chamberlin's method of multiple 
working hypotheses, and so deals with several shades of gray rather than with 
only black or white. · 

Obviously, information is the key to both endeavors. But, the geologist 
is not totally objective, because education and experience cause him/her to be 
selective in the facts that are gathered, massaged, and used; the assumptions 
that are adopted; the course(s) that are pursued during the study; and of 
course the conclusions that are reached. Professional ethics apply to both 
science and to self, as the work is performed. The political ballpark is far 
different from the scientific one--in which the geologist has been trained to 
play and thus to know the rules, and share the respect or condemnation of 
peers on the basis of how well the geologic work is done. The political 
ballpark, however, with different rules and different means of judging one's 
worth, is a formidable one--and many scientists in achieving a political 
compromise do disservice to their professional objectivity, and thus lose the 
respect of their peers. Yet, by compromising, such scientists often overstate 
their objectively derived knowledge, by treading heavily in subjective 
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(usually emotional) aspects of the matter. Then, when the barbs and stones 
cast in the political arena begin to stick and to bruise, the scientist (who 
suddenly realizes that he/ she i.s out of his/her element), runs for cover to 
the scientific sanctuary and claims immunity (university faculty call this the 
protection of their objectivity, as they pursue their esoteric studies 
untrammeled by accountability to the outside world). 

However, by then the damage has already been done. The scientist has not 
been able to separate objective science from subjective desires--and the 
public can't, either. In fact, the public loudly acclaims (or equally loudly, 
castigates) the brilliance (or, t he abysmal ignorance), depending on whose ox 
he/ she has helped gore. 

So, we need not only information, but the honest and ethical use of that 
information, when providing advice in the political arena. 

Case Histories 

1.--There's a Hole in the Bottom of the Sea--a constituent writes of his ------ ------fears that the satellite will (or already has) disturbed the Earth's 
sphericity and may cause the· Earth to wobble out of control. •• 

2.--For Punitive Purposes-..;.a Member is out to get the U. S. Bureau of Mines, 
for falsified statistics. 

3.--The Committee Chairman's Fiefdom--The Tin Stockpile Issue 

4.--The Alluvial Valley Floor Amendment to the Strip- Mining Bill--In two or 
three minutes, I was asked to explain over the telephone the issue of 
strip mining of alluvial valley floors "because a vote has been called, 
and I've got to advise my Member how to vote." 

Information is Forever 

How can I conclude? 

Just as geology is a dynamic science, so too is the need for information, 
and the gathering and analyzing of it. 

But, what then? 

I tell my students that the! most important lesson I want them to learn 
from me is not the geology that I impart, but the fact that, 

No matter how sharp you are, how well you know your subject, 
If you can't communicate your knowledge, you are nothing! 

Furthermore, in order to communicate, you must understand the other 
per son's background as well as his/her perceived need for the information. 
Thus, 
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It is not what ! ~ that is important; 
It is what you think! said. 

And, remember, not all people think alike. Furthermore, political issues 
that require geologic information have some of the most no~alike thinkers 
I've ever seen. 

So, my final admonition is to remember that, 

In matters controversial, my perception's very fine; 
I always see both points of view--the one that's wrong, and mine. 

Finally, I hope that you have heard what I thought I said, today. Thank 
you for the opportunity to share these ideas with you. 
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PART V 

WORKSHOP 



Workshop 

The following papers were presented a s a part of . a GeoRef Workshop 
cosponsored by GIS and the American Geologi cal Institute. The workshop 
included an introduction to online searchi ng for nonsearchers and a 
panel discussion on using the printed bibliography compared with searching 
online , search aids, and promotion of GeoRef s ear ches. 
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GeoRef: in an academic setting, both online searching 
and using the printed Bibliography are profitable 

Dederick c. Ward 
Geology Library 

University of Illinois at Urbana-Champaign 
Urbana, Illinois 61801 

I can best begin by way of example. The other day I 
had a request for information on epicontinental shales. 
The student had tried without much success to find 
information using the subject index of the Bibliography and 
Index of Geology. When I looked up the term 
'epicontinental' in the AGI Thesaurus (to which I always 
refer before doing~ kind of search), I didn't find it, 
but when I looked it up in the AGI Glossary, I did. This 
brought to mind Unni Rowell's article (Rowell, 1980) in 
which she compares the natural (or common usage) language 
of geology with the indexing (or generic) language of the 
Bibliography and Index of Geology. Since, in science, 
titles of articles usually contain terminology specific to 
the subject, I opted to search in natural language (using 
terminology likely to be found in titles) and chose to go 
online versus a further search in the printed Bibliography. 
When I went online to search GeoRef's basic index, I 
retrieved 15 citations with the match 'epicontinental' and 
'shale?', most of them useful to the student. 

This search exemplifies one's ability online to 
retrieve natural, or title, language and to circumvent the 
systematic 1st and 2nd level terminology in the Subject 
Index of the Bibliography. 

This exploitation of natural language makes online the 
choice for narrow, specific searches in GeoRef. It is the 
choice for combining directly terms from different geologic 
subjects (e.g., tectonics and lithology) without regard to 
their generics (generics= relationship). 

Online searching also has the following advantages: 
search results are posted instantaneously, online searching 
offers four times the entry points than the printed subject 
index in the Bibliography, and one is assured that he or 
she is in the current version of the file. (A recent 
development designed to minimize cost in personal computing 
allows for the formulation of search strategy before going 
online and the offline printing of results from a 
downloaded file). 

For researchers who know what they want and who 
understand the terminology, we will check the thesaurus and 
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go online. But some librctry users are unsure of their topic 
- for example, students ~rith class assignments who really 
don't understand the definition and scope of their work. 
For this group we recommE~nd that they consult general 
references (encyclopedias, textbooks, etc.) before entering 
the world of technical indexes (printed or electronic). If 
their topic is on the general level, students prefer the 
printed Bibliography because they can select, from the 
database, only those works written on the general level. 

A broad survey of a particular geoscience literature 
in the GeoRef database is done best in the printed 
Bibliography. The 3-level hierarchy of terms in the 
Subject Index is easy to grasp visually, and subjects are 
arranged into generic groupings according to accepted 
logic. This generic classification of geology so pervades 
the entire database (e.g., flagging of major descriptors, 
autoposting) that frequent users of GeoRef online would do 
well to become familar with the basic structure of GeoRef 
and its derivation from the many individual printed indexes 
which were issued over many decades. 

Recalling my earlier example of searching online for 
epicontinental shales, an alternate, and necessarily 
broader, search in the printed Bibliography might be an 
approach to epicontinental shales through a search of the 
tectonic environments of sedimentary rocks. A search in the 
Subject Index under Tectonics (1st level) gives, for 
example, Evolution in the 2nd level and Continental Margins 
in the 3rd level. A lithologic approach would be through 
Sedimentary Rocks (1st level) - Clastic Rocks (2nd level) -
Lithofacies (3rd level)~ Alternate approaches are through 
Sedimentation or Paleogeography, both in the 1st level. In 
other words, the approach to a specific topic through a 
generic survey of the l i terature is best achieved by 
searching the hierarchy of terms in the printed 
Bibliography. 

The printed Bibliography can also be handy if I am 
trying to verify references by author and I know the date 
of publication. This saves me the time I would spend 
booting up my personal computer, logging on, and performing 
'expand' commands for author searches. However, when I 
don't know the date, or to avoid looking through current 
issues, I will go online. 

Monthly issues of the Bibliography are arranged in 
broad fields of interest to allow for organized perusal of 
new literature. No one in our institution uses this 
feature, and we suspect this is because academics are 
already specialized in their needs, interests, and channels 
to information (favorite journals, personal communication). 
Further, the lag time between publication and announcement 
in the Bibliography is so apparent that its use in current 
awareness could hardly be promoted. 
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Our experience with GeoRef users would permit the 
following summary: Online is the choice of researchers for 
narrow, specific searches where speed and directness is 
wanted. Outside academia, it is often the only form of 
GeoRef available. Use of the printed Bibliography centers 
around three classes of user: 1) Librarians, 
bibliographers, and frequent users of GeoRef who need 
understand the reason for the complexity of the database 
and who search the subtleties of the system, 2) 
Undergraduate students who are introduced, hands on, to the 
Bibliography as part of library instruction, those who must 
pay out of pocket, and those without much direction as to 
the size and scope of the literature in their assignment 
topics, and 3) Every user who finds the Bibliography 
available to them when the librarian is not. 

Reference 

Rowell, Unni Havem, 1980, A study of the GeoRef indexing 
language: its relationship to natural languages and its 
performance as a search language: Geoscience Information 
Society Proceedings, v.lO, p.95-106. 
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INTRODUCTION 

SEARCH AIDS FOR GEOREF 

Jim O'Donnell 
Elizabeth Coates Maddux Library 

Trinity University 
San Antonio, Texas 78284 

Several search aids are available for both GeoRef and the 
Bibliography and Index of Geology, two products of the same database. 
While most are designed specifically to aid in searching GeoRef 
online, their usefulness for the Bib and Index is considerable, 
and none should be assumed to be exclusively for one or the other 
form of the data. 

First of all, if you're going to search GeoRef online, you'll 
be well-served to be an experienced Bib and Index searcher. 
The idiosyncracies of any hierarchical subject classification system 
take time to learn, and searching experience with the Bib and Index 
will give you a sense of the manner in which the database is 
constructed, and how various kinds of materials are treated by 
the indexers. 

THE SEARCH AIDS 

The GeoRef Thesaurus and Guide to Indexing is, like any thesaurus, 
essentially a list of terms. All vocabulary is based on that devised 
in the 1920's by John M. Nickles for his USGS Bulletins Bibliography 
of North American Geology and Geologic Literature on North America. 

The Thesaurus consists of some 14,000 terms approved for use in 
the database. Of these, 2000 are first-level terms -- that is, the 
access points under which the user of the Bib and Index must look to 
find what he or she is looking for. Besides these 2000 or so terms, 
there are another 12,000 which are valid as subtopics of level-one 
terms. These include, but are not limited to, "systematic and 
geographic level-three terms used over four times and all non
systematic terms used over 24 times'.' (p. vii). All indexing for 
GeoRef is done in a three-level hierarchical arrangement of these terms. 

The Thesaurus also lists broader and narrower terms, whether a 
broader term is autoposted, and "see" and "see also" references. It 
includes notes on changes in nomenclature, scope notes and geographic 
coordinates. Although it was designed as a tool for use by GeoRef 
indexers, it is indispensible for devising an online search strategy. 
It is also immensely helpful as a search aid for the Bib and Index, 
for reasons discussed below. 

"Long-awaited" is the adjective that best describes the User Guide to 
the Bibliography and Index of Geology when it appeared in 1982. 
A point-of-use aid was sorely needed for the Bib and Index, since its 
arrangement by broad subject categories makes access to specific, 
lower-level terms quite difficult. 
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Unfortunately, the User Guide is not what one might have hoped it 
would be; it is, essentially, an abridgement of the Thesaurus, listing 
only the 2000 first-level term.s. It also includes a 20-page introduction 
to GeoRef indexing practices, and suggestions for use. This alphabetical 

· list of terms is exactly the opposite of what one needs -- instead of 
an expansion of the Thesaurus, which would tell the user how to find 
articles on the Rio Grande Rift by referring him or her to the level-one 
term or terms to try, it elimj_nates all reference to the Rio Grande Rift 
at all. Similarly, it's hard enough to find information in the Bib and 
Index on blueschists, but when the User Guide makes no cross reference 
to the appropriate first-leve l term, the user is left completely at sea. 
The introduction includes the following statement: "To search efficiently, 
it is important that you find the precise terms and sets you need." 
While this is undeniable, the User Guide doesn't help you do that at all. 

The Thesaurus, on the other hand, is quite useful in this regard. 
When one looks up blueschist, the entry found reads, "includes use on 
level 3 under metamorphic rocks(U, schists(2) ." This is much more 
information than the User Guide provides, and is readily interpreted 
by the experienced user. 

The introduction to the User Guide is a curious combination of 
indexing jargon and elementary instructions~ The information scientist 
who takes the time to· read carefully will get solid information about 
GeoRef indexing practices, but it's supposed to be a user (to this writer, 
that means "patron") guide, and which of us has pa'trons who take the time 
to read any instructions carefully , much less 20 pages worth? 

A third search aid which GeoRef sells is the GeoRef Serials List and 
KWOC Index. This is a list of the more than 9000 serials which have 
been indexed for the databaSE! since 196 7. It's 1760 pages (or 35 
microfiche) long, and undoubtedly a useful tool for an indexer. Its 
usefulness to the ordinary online searcher, however, has always escaped 
me, although consultations with colleagues lead me to the belief that 
it is marginally useful, for locating CODENs and deciphering abbreviations. 
It also has some utility as a collection development tool. 

For a long time, I thought this was a KWOC index to the article 
titles themselves, which would be an excellent search aid, given that 
the criteria for inclusion in the Thesaurus restrict third-level terms 
(including most geographic t 1erms) on the basis of the number of times they 
are applied by indexers. A KWOC index of title words would permit the 
searcher to refine a search on the Yellowstone Plateau (even though that 
term is not in the Thesaurus) and would serve as a guide to the various 
forms a term might take in the literature. However, a KWOC index of 
article titles would probably be a bit longer than the Serials List's 
1760 pages. 

The GeoRef Online Workshop Training Manual was designed for use in 
a GeoRef training workshop, but is sold separately and useful for self
instruction. It includes examples from SDC and Dialog (but not from 
CAN/OLE),reviewing each searchable field independently. If you can't 
attend a GeoRef Workshop and don't have a talented GeoRef searcher at 
hand to teach and coach you, you should have a copy of this (which you 
have studied thoroughly) close at hand. 
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The last search aid I wish to mention is actually a class of aids: 
the various search guides provided by the commercial vendors. I have 
never searched GeoRef on SDC or CAN/OLE. I'm one of those people who 
started searching after GeoRef came up on Dialog, and I've never looked 
back (or North). Anyone who has searched databases on Dialog with any 
frequency knows the value of the detailed database guides issued for 
each file. For up-to-date information on Dialog's manipulation of the 
GeoRef tapes, you can't beat the guide for file 89. I assume that the 
search guides for other vendors are equally helpful. 

SUMMARY 

I have found it impossible not to comment, as I went along, on the 
search aids discussed. Now, to formalize my comments, I want to make 
some recommendations. It won't come as any surprise that I don't 
recommend the purchase of the Serials List; its format and content 
seem too limited for its purchase solely as a search aid. 

The User Guide is misnamed; it's actually much more useful as an 
introduction to GeoRef indexing for the professional information 
scientist than it is a point-of-use instruction aid. As a search aid, 
it is not especially valuable. 

If you purchase only one of these tools, make it the Thesaurus 
and Guide to Indexing; it is indispensible for online searching and 
immensely helpful for searching the Bib and Index as well. For online 
searching, make sure you've got a current copy of your vendor's database 
guide; a copy of the Workshop Manual is nice but not essential. If you 
have questions the database guide doesn't seem to answer, remember that 
GeoRef has an "800" number. 

Finally, one last word of advice. It takes time to become proficient 
at any kind of searching, manual or online. Take that time, and consult 
these search aids. Your patience will be rewarded. 
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PROMOTION, EDUCATION, AND ACCESSING GEOREF 

Mary Woods Scott 
Chester Fritz Library 

University of North Dakota 
Grand Forks, North Dakota 

The third part of this panel presentation will address the question 
of promoting the GeoRef database and also the Bibliography and Index of 
Geology. The GeoRef database and its printed form, the Bibliography and 
Index of Geology, are the major information system in Geology and as such 
are the most important tool for all geologists. Librarians in the academic 
setting have the responsibility to work with geology faculty to see that 
all geology students are introduced to these two tools. The promotion 
of the GeoRef database for use by academic faculty and students is often 
a conflict for librarians since we are accustomed to providing free library 
services and in most libraries some recovery of costs of online searches 
is necessary. Once we get beyond the free vs. fee conflict, the question 
becomes how to let people know the service exists. In some libraries 
posters are used to announce the availability of online searches. These 
posters may be from one of the database vendors or from a producer of a 
particular file. Other libraries have brochures or handouts that explain 
their online search services. The new GeoRef stickers produced by A.G.I. 
could be placed on the front covers of the Bibliograah~ and Index of Geology 
or on the shelves near that index in the library. A d1tional methods of 
promoting the use of GeoRef could be through a seminar for new faculty and 
students in a Geology Department, a presentation for an advanced geology 
class, a program for a geology club, or a slide-tape show similar to the 
one we saw that was prepared by D.C. Ward for the University of Illinois 
at Urbana-Champaign Geology Department. It is possible to contact the 
database vendors (Dialog or Orbit) for demonstration time to use for class 
presentations of GeoRef. 

Part of the knowledge of using GeoRef includes knowing when to use 
GeoRef and when to use the Bibliography and Index of Geology. This has 
been discussed before and will continue to be a question to be debated 
with each search question. It should be remembered that librarian's time 
and a researcher's time cost money and this should be considered when 
looking at the cost of an online search. Another question often asked 
is how much will a search cost. Experience in searching is the only way 
to gain an ability to estimate costs of searches. A good rule is to 
estimate high. The toll-free telephone number for GeoRef is a good way 
to get help both with deciding when to do a search and also some idea of 
costs. The number is 1-800-336-4764. 

Once geologists become familiar with GeoRef searching some of them 
will want to do their own searches. There may also be geologists who do 
not have access to someone to do their searches for them. Anyone can 
contact either of the vendors (Dialog or Orbit) for a contract to access 
their systems for GeoRef and other databases. There is a one time start 
up charge that includes basic manuals for the systems. Additional charges 
occur e~ch time the system is accessed. A geologist or a geology department 
in an academic setting may want to contact the library and see if access 
can be gatned through their contract. Additional passwords are usually 
available and additional usage may reduce the cost for everyone on the 
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contract. There have been nume1·ous articles written on end user searching. 
A recent article, 11 0nline After Six: End User Searchin~ Comes of A~e 11 by 
Richard V. Janke in the November 1984 issue of Online (pages 15-29) in
cludes a bibliography on end us1=r searching. 

There are some software packages to assist with online searching. 
These are called 11 database access software .. , 11 gateways 11

, 
11 front end pro-

cessors .. , or 11 Computer intermediaries ... These have been developed to 
help non-trained searchers and also to cut the cost of searches by setting 
up the search on the microcomputer and then having the microcomputer call 
the vendor and execute the search. Three of these packages that are avail
ab 1 e commercially are 11 Search-He 1 per 11 , .. In-Search 11

, and 11 Sc i -Mate 11 . 11 Search
Helper11 was described in the June 1, 1984 issue of Library Journal on page 
1105. 11 In-Search was reviewed in the October 1, 1984 issue of Library 
Journal on page 1828 and also in the November, 1984 issue of Popular 
Computing, pages 149-152. An article by Louise R. Levy entitled 11 Gateway 
Software: Is it for you? 11 appeatred in the November 1984 issue of Online 
{pages 67-79). This article compares four microcomputer software packages. 
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