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PREFACE 

The Geoscience Information Society (GIS) is 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 250 
documentalists, editors, geoscientists, information ·scientists, and 
librarians. GIS is a member society of the American Geological Institute and 
an associated society of the Geological Society of America. 

These proceedings consist of the papers presentated at the Annual Meeting of 
the Geoscience Information Society, held in conjunction with the Geological 
Society of America's annual meeting. The papers were presented at a symposium 
entitled The User and Geoscience Information and at a technical session 
consisting of volunteered papers on various topics. 

I wish to thank all of those authors that presented papers. It is 
particularly appreciated when one realizes that these presentations are over 
and above their regular responsibilities, requiring significant amounts of 
work outside of normal work time. 

IV 

Robert A. Bier, Jr. 
1986 Program Chair 





Part I 

SYMPOSIUM: THE USER AND GEOLOGIC INFORMATION 





Introduction 

As geoscience information specialists, our main purpose is to assist users of 
geoscience information get that information, either as data base managers, 
publications editors, librarians or others. In our everyday press of entering 
data, editing publications, answering questions, finding adequate funding and 
getting enough staff, we tend to get bogged down in these details and forget, 
to some extent, what we are trying to do and whom we are serving. As someone 
observed, it is hard to think about draining the swamp when you are up to your 
knees in alligators. This symposium is intended as an opportunity to get out 
of the swamp for awhile and to think about draining it. 

Within the geoscience information arena, there are diverse ways of reaching 
diverse users. The type of information needed by the researcher is different 
from the mineral explorationist, the government policy maker has different 
needs from the engineer. 

How we reach our users also depends on what part of the information community 
we are in. Publication editors reach users differently from data base 
managers, and differently from librarians. The papers being presented here 
reflect some of this diversity, looking at users from different parts of the 
information community. 

Considering library users in particular, Herbert s. White, a frequent writer 
on library topics, has written that if you really want to find out what type 
of service to provide and how well you are doing, do not talk to your 
satisfied users, but your "irascible grouches". And how better to start off a 
symposium about users than with a user. Now, this is not to say that he is 
one of the irascible grouches that Mr. White recommends, but Dr. Melhorn 
brings an interesting perspective to this symposium. 

Reference 

White, Herbert s., 1985, The Use and Misuse of Library User Studies, Library 
Journal, vol. 110, no. 20, P• 70-71. 
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PERCEPTIONS FROM BEYOND THE STACKS: 

A USER VIEW OF THE GEOSCIENCE LIBRARY 

Wilton N. Melhorn 

Department of Earth and Atmospheric Sciences 
Purdue University, West Lafayette, IN 47907 

Carolyn J. Laffoon 

Earth and Atmospheric Science Librarian 
Purdue University, West Lafayette, IN 47907 

Abstract--Geoscience crosses many interdisciplinary boundaries and 
involves literature based on both quantitative-numerical precision 
and traditional qualitative-historical data. Geoscience profes
sionals thus seem more library-oriented than those in many other 
sciences. This places special strain on geoscience libraries to 
satisfy a variety of demands. Most users seem generally pleased 
with the level of library materials and services, though this percep
tion may be the self-fulfilling prophecy noted by White (1985). 

Inasmuch as refugees from chemistry and physics today seem to 
outnumber classically trained geologists, it is surprising that 
access to guidebooks and other field ephemera is a major source of 
user frustration. Better information on state geological survey and 
other state agency literature also is a perceived need. GEOREF and 
other searches receive mixed reviews and are not used as extensively 
as they should. Perceived costs or bad experiences with computer
ized retrieval tend to destroy user confidence in the system. 

Geoscience libraries likely have adequate resource materials 
and a modern bibliographic search procedure in place. However, 
there is a general failure to provide any formalized user training 
in library investigation along with the scientific or technical 
programs in geoscience. Thus many frustrations arise from user 
inadequacy or ineptness. It seems that a cooperative training 
program between departments and libraries is needed to mitigate this 
problem. · 

Geophilosophy and the Geoscience Library 

Geologists have always suffered a form of scientific schizophrenia, for 
they have long recognized that geology differs from many of the other sciences. 
It is something special, a "historical science" amidst a sea of "hard 
sciences" based largely on the Chimaera of quantitative precision and mathema-
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tical analysis. This idea, in a more general context, is well-expressed by 
Gould (1986, p. 18): 

11 An unfortunate, but regrettably corrmon, stereotype, about science 
divides the profession into two domains of different status. We have, on 
the one hand, the ••• physical sciences, that deal in numerical precis
ion, prediction, and experimentation. On the other hand, 11 Soft•• sciences 
that treat the complex objects of history in all their richness must 
trade these virtues for 11mere 11 description without firm numbers in a 
confusing world where, at best, we can hope to explain what we cannot 
predict ... 

Geoscience libraries therefore also occupy a special niche in the broader 
spectrum of specialized science libraries. Twenty-five years ago a geology 
library needed only the standard works that followed a single historical, 
qualitative, classical tradition and outlook. Yet today, for an adequate 
collection, substantial material also is required that satisfies the user 
needs of a new breed of quantitative geologists. Thus, in theory, the modern 
geosciences library is a sort of 11 universal mother 11

, a corrmon workshop that 
presides over traditional geology as well as a set of sassy subdisciplines 
with names like geophysics, geochemistry, and geomathematics. All presumably 
spring from a common geological root and therefore have common interests, but 
actually they tend to go their separate ways, often excluding and always 
intolerant of their siblings and even their heritage. 

This polarization of geological science brings grief to the librarian and 
frustration to the user. The latter can no longer rely solely on the dusty, 
lengthy runs of the older literature. Strange articles now appear in rather 
strange sources~ For example, no longer is it safe to assume that articles on 
ore deposits automatically appear only in one or two journals or symposia 
volumes; precious metals markets, environmental concerns, and LANDSAT remote 
sensing have taken care of that! Yet the traditional qualitative, conceptual, 
historical works must be available, for good research and teaching still · 
requires the tracing of ideas, experiments, and the rocks themselves, into the 
geological past. So even in this age of numerical super-specialization, good 
geologists may be more library-oriented than the 11 hard scientists .. , who often 
totally ignore anything written more than 10, even five, years ago. The 
problem is that today•s user is increasingly uncomfortable, because a good job 
of library search is no longer as convenient and easy as it once was. User 
frustration is then vented on the geology librarian. 

Basis of Our Perceptions 

The following discussion is not based on any carefully controlled statis
tical sampling procedures, refined questionnaires, library surveys of user 
corrments, nor check-out tallies of the 11most popul ar 11 works. Rather, we 
express the obviously subjective vi ews of a long-time faculty member who 
presided over the inception, care and feeding, and expansion of a specialized 
geology library in a major midwestern university, and a librarian with 17 
years experience in observing the needs and listening to the gripes and 
complaints of a passing parade of students and egocentric faculty. Our obser
vations are enhanced by opportunistic discussion with colleagues and students, 
both here and at other schools of similar size with ostensibly similar 
geoscience libraries. We believe the comments thus are reasonably representa
tive of a larger population despite a lack of cognitive 11 Statistical proof .. , 
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and though discussion is confined to observations and perceptions about some 
user attitudes and major needs, some recommendations are offered. There is no 
intent to define anything as good, bad, or ugly. In fact, at the risk of 
prematurely letting the cat out of the bag, the good seems to far outweigh 
the bad. This ought to be a great relief for those who expected some irra
tiona.l tirade from an 11 irascible old grouch 11 about the incompetency or ineffi
ciency of geoscience information specialists or the sorry state of geoscience 
libraries. · 

A Typical (?) Geosciences Library 

To give some idea of where we are 11 coming from 11
, let us briefly relate 

the history of our own geosciences library, a late-comer as such go, but 
possibly typical of many specialized libraries. This university always has 
tended to allow establishment of "branch" or "school" libraries in the 
sciences and engineering, though recently all engineering libraries were 
infolded into a new central location. This act was not necessarily cheered by 
the engineers, but was great for geosciences, as many people working in 
applied geology draw extensively on the engineering literature. 

Our geosciences library started in 1956 in one small room when geology 
was only a division of Civil Engineering. Fortunately, this preceded the 
information explosion (or pollution) spawned by the rash of specialized 
journals in later years. Also, for some unfathomed reason, the university 
library already had substantial runs of journals which were gladly transferred 
to gain space. After a separate geosciences department was set up in 1967, 
followed by a move to our own building, progress continued despite the usual 
inadequate budget. At present this library occupies only 1,530 ft2; a move to 
a new structure in 1988 will almost triple the space and allow for consider
able expansion of holdings. With 17,000 volumes currently available, and 
continuing subscriptions to about 355 foreign and domestic journals, we feel 
relatively blessed. A high percentage of user requests are met immediately 
from the stacks or by quick recall from storage. For the limited number of 
more exotic requests, as White (1985) pointed out, the user probably doesn't 
need it anyway because of his fuzzy or stunted definition of real needs, and 
he. already is committed to some course of action. But at least these rare 
encounters show that even in these days of librarial user illiteracy, some 
people still are capable of conducting a thorough information search. 

Modern information retrieval crept into our library in due course. 
GEOREF was available from its inception, and of course is now searchable on 
DIALOG, CAN/OLE, and SOC's ORBIT. Addition of 1795-1918 references to the 
data base and removal of duplication has greatly enhanced the service, as the 
new ORBIT search procedures include proximity searching, designation of 
"abstract" as a document type allowing the user to eliminate abstracts from a 
search, and searching by illustration (plates, tables, etc.). 

The joint efforts to identify and resolve problem areas, as is being done 
by the GEOREF User Group Steering Committee and the GEOREF Advisory Council, 
are commendable (Anonymous, 1986). It seems that all should be well in the 
librarial services world. But it is quite a different matter, as will be 
discussed subsequently, to get the user to put all this help to his advantage. 
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The User and Geoscience Guidebooks 

It seems that refugees from chemistry, physics, and mathematics today 
outnumber traditionally trained geologists. The latter tend to have a natural 
orientation towards field studies, whereas many of the former scarcely can 
find the seat of their pants when thrust into the field environment. It 
therefore seems strange that guidebooks, field symposia, and related ephemera 
are so strongly in demand. However, even a completely lab-oriented isotopist 
or petrophysicist may need to visit the field, if only to collect a single 
sample and, as Wallace (1978) noted, guidebooks often are the only source of 
information. Problems of purchase, cataloging, and user retrieval seem as 
acute now as in 1978; bibliographic control of such items is a thorn in the 
side of the geoscience librarian, and clearly a constant source of user frus
tration. The situation may be compounded by an increase in the number of 
societies and the resultant proliferation of temporally irregular publications. 
This is evident in comparing the less than 100 pages of the 1968 Union List of 
Geologic Field Trip Guidebooks with the more than 250 pages of the 1978 
edition; presumably the yet unpublished "1982" edition and the in-compilation 
update will be even more extensive. 

The detective work and effort needed was well-summarized by Wallace 
(1978), remains timely, and is not repeated here. Users, however, neither 
care about the problem nor that library budget and personnel tend to remain 
static. What the user wants, he wants now; he doesn•t care about purchase, 
catalog, or accession problems, or even realize that some guides are part of 
numbered state survey series and should be looked for there on the shelves. 
Actually, this is one of the few times the user knows specifically what he is 
looking for; what he really would like is a sort of cumulative special collec
tion, as this is a rare case where a "browse and grab" approach may be far 
more user-effective than conventional retrieval from bibliographic search, 
cards, fiche, or on-line services. 

Efficiency wou.ld increase and costs perhaps decrease if one or more 
vendors would undertake standing orders for purchase of all guidebooks from 
designated geological societies. Earth Science, Inc., of Austin, Texas 
currently distributes on a regional basis for several societies, but does not 
accept standing orders and requires prepayment. So we need one or more 
central distribution centers to expediently handle this problem. At the same 
time, societies should be encouraged to print sufficient copies to meet 
anticipated requirements of these centers. 

The Union List should have yearly supplements, and future plans should 
include creating a data set on CD-ROM. As Klimley (1986) states "it is time 
to start working on pilot projects that will address the needs of geology 
directly". Ideally, the update could be searched on OCLC, RLIN, WLN, and 
UTLAS (Canada). Libraries subscribing to a national shared cataloging service 
should not then have to be contacted to see if they have the newer guidebooks, 
as the location of holdings is already shown. Librarians will need to change 
guidebook entry, i.e. open entries will change to full analytical cataloging. 
This will better aTTOw the librarian to locate a specific guidebook, and the 
user will· benefit indirectly as there will be more access points. Of course 
smaller libraries who don•t subscribe will still need to search updates 
manually. Our library has an in-house created catalog called LOOK. Soon 
there will be full analytics on-line for all guidebooks. Before computer
access catalogs, and with a shortage of card catalog space, we chose to save 
by using open entry. With LOOK there is no space limitation. Eventually we 
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will go to full analytics and gain more access points, inasmuch as there 
already is good copy available for most guidebooks. 

The user will probably never know or appreciate these behind-the-scenes 
efforts to improve the handling of a traditionally knotty problem. But the 
user will know that what he wants is quickly retrieved or readily obtained, 
and his satisfaction should grow accordingly. 

State Publications 

Like guidebooks, publications of state geological surveys, water surveys, 
highway commisions, etc. may be a fruitful or sole source of local or areal 
information. The former exchange or free repository system has broken down 
and now is limited to a few states. Under this system acquisition was automa
tic and immediate on publication, so that only limited search, purchase 
orders, or letters of inquiry were required. Although bibliographic control 
for state publications still is somewhat less complicated than for guide
books, it does require a letter at least once a year to each survey or other 
organization requesting an updated publication list. Currency is also possi
ble by visually searching the Monthly List of State Publications. Of course 
the user doesn•t know or care about the lag time involved in search, ordering, 
and entry. If it has been published, he wants it now. 

Since most state publication lists do not include indexing, supplements 
to Corbin•s Index of State Geological Survey Publications Issued in Series 
would be very helpful, though clearly this would not cover other state 
agencies that issue much material of geological interest. Such updates are 
all the more useful inasmuch as Pruett (1984, p. 147) has shown that it takes 
an average of two years for an entry to appear in GEOREF and the Bibliography 
and Index of Geology. 

The Users 

How do faculty use a library? Questioning reveals a variety of unusual 
ways. Some, especially the classicists, still rely on methodical, systematic 
search and retrieval through the printed bibliographies. Others rely mainly 
on a "serendipity factor", i.e. an accidental find when browsing, word-of-mouth 
from colleagues, or repetitron-of citations from the most recently published 
papers in a particular specialty. All this tends to promote irrelevant biblio
graphic compilation; one wonders how meaningful is any author citation index! 
Rather curiously, GEOREF receives mixed reviews and clearly is not used as 
much as it should be. It is still perceived as being relatively expensive, 
failing to recognize that a mail printout can be received in a few days at 
substantially reduced cost. Others believe GEOREF is effective only for an 
initial search when the user really doesn•t know anyway what he needs, but 
wants to "test the water". Still others think computer retrieval is more 
useful for companies than for university research. A few complain because 
articles in all languages are not part of the bibliographic service. The 
rationale behind all these statements is unclear; further questioning usually 
yields only a rambling discourse about some "bad experience" with machine 
retrieval. 

The principal factor likely is plain l aziness. The average user would be 
happy to have the librarian-information specialist do all his work for him. 
Probably the user would prefer the special i st to be geologically trained, but 
most aren•t. An example is in computer search where key words are provided by 
the user. First, the librarian probably can•t easily change or refine the key 
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when things go sour; second, geology encroaches into many other sciences where 
the same key words have a different construction. A single bad experience 
with GEOREF or other retrieval system leads to an illogical but understandable 
loss of confidence. And if a facu l ty user is wary of or unaccustomed first
hand to vagaries of the system, his attitudes will likely become fixed and 
then passed on to the students. 

So what about the students? There is a general perception that students, 
at any degree level, rarely do very good library search. This may be true, 
for several reasons. First, a sloppy faculty user tends to beget a sloppy 
student user; second, if a supervisor is a bad or disillusioned user of 
computer search, the attitudes are passed on to the student; and finally, most 
importantly, schools do an excellent job of technical and scientific instruc
tion, but students never receive any required formal training in how to 
conduct library research. 

We believe there are some answers. Training in information retrieval 
should be implemented and required of all users. Bibliographic instruction 
can be accomplished by in-house seminars and workshops. Most libraries now 
have microcomputers, and it is important for the librarian to share informa
tion on how best to utilize this tool. Newcomers to the micro need to be able 
to acquire retroactive information about its use in the geoscience library, 
plus knowing about new information as it becomes available. Clearly the 
G.I.S. Newsletter is one appropriate forum for short notes or articles that 
share basic information on micro adaptation to geology libraries, and names 
and addresses of contacts to learn about their experiments. This is already 
done for users of GEOREF, but something more needs to be done for the novice 
user. 

There may be other ways to make the horse drink the water. The American 
Institute of Professional Geologis t s (A.I.P.G.) has been investigating an 
accreditation program for geoscience departments. One course, generally 
called "Geowriting", is a potential requirement for such accreditation, and 
this currently is lacking in most departments. If a student is taught experi
mental, mapping, or writing procedures, should he not also be taught how to do 
good librarial research, using the most modern techniques? From the instruc
tor•s viewpoint, modern search technology permits a verification of student 
user performance not otherwise possible. Regardless of the accreditation 
issue, we think a geowriting program is desireable, and should include 
required instruction by a geoscience information specialist. 

Conclusions 

Most geoscience libraries do a creditable job despite constraints of 
money, space, and staffing. A variety of materials is available that at least 
satisfies, and generally is adequate for, most user needs. Modern technology 
is in place to address the information explosion syndrome, and adequate proce
dures exist to facilitate user search and retrieval of appropriate literature. 
Most shortcomings probably lie with the user, for if he cannot get the librar
ian to do his work for him, generally he is rather poorly trained in even the 
time-honored methods of bibliographic search, much less any working knowledge 
of how to use modern techniques. To overcome this problem, geoscience librar
ians should strongly support any implementation of, and actively assist in, 
the technical-scientific educat i on process itself, in order to develop users 
who are more aware and capable of using all the facilities of a modern 
geosciences library. 
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IN SEARCH OF THE PERFECT LIBRARY 

Vicky A. Perlman 

Amoco Corporation 
Library/Information Center, Mail Code 2003 

P.O. Box 87703, Chicago, Illinois 60680-0703 

Abstract --Herbert S. White (1985, p. 70} writes that library users' 
expectations are determined by the resources available in the library 
and by the level of service their librarians tell them is "reasonable." 
Based on these conditioned expectations, most library user surveys 
generally affirm that. the library is doing a good job. User surveys 
conducted by Amoco Corporation's headquarters library support this 
proposition. These typically positive survey results do not provide a 
good indication of the true needs of library users. What is really 
needed, White proposes, is for librarians to seek out the "irascible 
grouches" and ask them ·how their ideal library would operate. 

This paper summarizes our attempt at Amoco to follow White's 
recommendation. We approached several of our clients and asked them to 
define what library services they feel are needed to better support 
their work. Suggestions from these clients range from providing timely 
document delivery and search response to completely rearranging or 
relocating library collections. Each client has unique needs, and the 
perfect library cannot really be defined. But two factors can help-a
library approach the ideal. We need flexibility to be able to respond 
to differing needs. And we need improved communication between library 
staff and library users. The interview process not only elicits 
recommendations for services, but also helps to create a partnership 
between librarian and user, with a common objective of providing and 
using information to achieve overall corporate goals. 

As a preface to this presentation, I think I should tell you that 
Amoco's corporate headquarters library is basically a business and law 
operation, and we do very little work for geologists these days. But we 
are part of an industry which is heavily dependent on the work of 
geologists, and I spent my first years in the library business devoting 
a major part of my time to searching geological questions. There are 
common user needs regardless of subject area, and even though my results 
come from a business environment, many of them can apply to almost any 
library. 
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I've titled my talk "In search of the perfect library." I don't 
think it will surprise you if I say that I haven't discovered a magic 
formula. It's a continuing search. This is not meant to be a 
comprehensive study or to present definitive conclusions. What I would 
like to do is share with you my experiences in following Herb White's 
suggestion (1985, p. 71) to seek out the "irascible grouches," and to 
ask them to define their needs without worrying about whether the 
request is reasonable. While I wouldn't really classify any of our 
clients as "grouches," I did seek out those clients who had at some time 
complained about various aspects of our services. Along with the 
"dissatisfied" group, I also interviewed many of our regular, and so far 
satisfied, clients. Finally, I talked with other Amoco librarians, many 
of whom work with geologists. I uncovered needs very specific to our 
company, as well as some that would apply to almost any library 
operation. These latter are the ones I'll mention today. 

As I began to meet with clients and to ask them what they really 
need, without consideration of practicality, my company announced 
substantial staff and budget cuts. It ·was very difficult to get people 
to think in "blue sky" terms this year. Unfortunately, we do operate in 
the real world and we don't have unlimited resources. One suggestion I 
received was that when I ask clients what they need, I should also ask 
them what they are willing to give up. I haven't tried this approach 
yet, but it's one I will probably use in the future. We should ask our 
clients if the services we do provide are necessary, and what could be 
eliminated to enable us to provide new, more important services. 

Our clients are genuinely interested in our operation and very 
willing to take time to help us improve our services. Even those who 
are dissatisfied with some aspects of our work are positive about our 
services overall. Surveys we have conducted from time to time confirm 
this pattern of client satisfaction. In this way, both the interviews 
and the surveys confirm one part of Whlte's observation -- that library 
users are generally happy with whatever services are offered. I do not, 
however, agree entirely with the part of White's hypothesis that says 
that users have been "trained" to accept what is offered and refrain 
from expressing dissatisfaction. At Amoco, for example, clients have 
minds of their own, particularly when it comes to expressing their 
expectations and ideas about information services. I've even had 
clients who have questioned personnel decisions, as well as commenting 
on more routine matters relating to the kind and level of services 
offered. The interviews I recently conducted provided yet another 
opportunity to explore our clients' minds -- to draw out more ideas and 
stretch the imagination beyond those activities that crop up in our 
everyday work. The face-to-face encounters also create a cooperative 
climate in which clients come to recognize that we as librarians are 
really concerned about their needs and willing to work with them as much 
as possible in meeting those needs. More important, through these 
client interviews, we are able to establish a "partnership," a 
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cooperative effort that contributes to the common objective of providing 
and using information to achieve overall corporate goals. 

Before I discuss the specific requests I received, I'd like to acquaint 
you with the people I spoke with. The interviewees· included active 
library clients, who utilize information themselves and who also supply 
information to their colleagues and supervisors. These colleagues and 
supervisors, who may not use the library themselves, but who are the end 
users of information provided by the library staff, were also included. 
The group encompassed professionals and managers, in areas such as 
chemicals, environmental affairs, and economics. 

Some of the ideas which my interviews turned up I am sure most of 
you are familiar with. I'll start with one of the most frequent 
comments. Libraries need to eliminate "bureaucracy" and paperwork, to 
reduce the number of forms and authorizations required. Along with 
this, we must create a welcoming atmosphere. I'd like to pass along to 
you a comment that appeared in an employees' publication at Amoco's 
Tulsa Data Center. "Assume that every client you serve has a sign 
around his neck which reads 'please make me feel important.'" It's 
something we should all remember. 

Another common theme is that clients need collections which cover 
subject areas of interest to them. Don't overlook the international 
aspects, if your organization is one that requires that scope. The 
collection must be kept current, and out-of-date items should be 
discarded. Obviously, subject areas of interest vary, and what's 
out-of-date to one client can be vital to another. The collection 
should facilitate browsing; in the case of some of our geologists this 
concept translated into a need to have the whole collection arranged by 
country. Another request along these lines is to locate appropriate 
portions of the collection inside or near departments that need them. 

And, what about the scope of a "perfect library collection"? 
Ideally, we should have every needed published source in-house. Since 
this is nearly impossible, clients need fast turnaround time on document 
delivery. Fast, of course, is a relative term. Some clients need things 
immediately and for others a week's delay is fine. A solution to this 
need is to develop a good interlibrary loan network, including overseas 
sources to obtain international information. 

What else do our clients want? They want rapid response to search 
requests. Again, the meaning of rapid varies. Clients need searchers 
who are well-trained in library and searching skills, but who also 
understand the company's business, so that searching can be done from an 
appropriate knowledge base and in the context of the clients' work. The 
extent of knowledge needed varies. Some clients ask for a basic ability 
to understand terminology and the nature of the questions, and they 
prefer to evaluate the references themselves. Others require more 
thorough knowledge so that the searcher can analyze results and present 
a more finished package. One of our corporate librarians, who works 
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with geologists at another location, said that he has some clients who 
want him to do analysis to the extent that he would almost be doing 
their work for them. Ultimately, what each client really needs is a 
searcher of his or her very own, one who is totally familiar with the 
client's work and who is, of course, "on call" to respond immediately 
when the client has a question. 

Another client request: the library should serve as a central 
referral service, directing clients to appropriate internal company 
sources and outside organizations which can best meet client information 
needs not available in the library itself. Clients need to be able to 
call one service instead of trying to locate multiple information 
sources themselves. 

Another item on the wish list: some clients need search results 
delivered electronically, so they can review the results on their office 
terminals or microcomputers. Some need the ability to combine search 
results obtained by library staff with department data, creating a 
single database for decision-making. Library staff should be able to 
provide assistance in creating and maintaining these databases. 

Let's not forget a topic that is growing in popularity -- or at 
least is getting more attention from both clients and librarians -- end 
user searching. Some of our clients have expressed the need to do their 
own online searching. This new client skill,- however, does not take 
librarians out of the picture. Clients still need to rely on library 
staff for advice concerning what vendors and databases cover their 
subject areas, for help in developing search techniques, and for 
guidance in knowing when they should search themselves versus when a 
professional searcher may provide better results. In addition, 
librarians need to provide introductory training and "help line" 
assistance when clients run into trouble online. 

One of most interesting suggestions I received was that the library 
should establish an official "research" function, properly funded, to 
explore what's happening in the information field. Clients need to be 
able to rely on the library staff to tell them what's available in the 
way of books, journals, databases, and new technologies. We should do 
this before the clients express those needs and perhaps before clients 
are even aware they have those needs. That is, we should lead them 
through the information jungle and not just respond to immediate calls 
for help. 

As is evident from the above examples, I can't describe for you the 
perfect library - the definition will vary from organization to 
organization, and will vary within the same organization over the course 
of time. But, I can remind you of two key factors which will help you 
to approach ·the ideal. The first is flexibility. Minimize the rules 
and the paperwork. Recognize here that different clients need different 
services, and that one client's needs will change from day to day. Be 
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able to respond quickly and effecti vely to these differing and evolving 
demands. 

The second and perhaps most important key to widespread client 
satisfaction is communication. Get out there and talk to your clients 
-- and to your clients-to-be. Above all, communication should not be a 
one-time and one-way activity. I suggest here that we need to do fewer 
surveys and more interviewing. You may reach fewer people with this 
face-to-face approach than you would with widely distributed surveys, 
but, on the whole, the information you obtain from direct discussion 
will be far more valuable. I found these one-on-one discussions to be 
very productive, and I intend to make them an integral part of our 
operation. One of the major advantages I found in talking with our 
clients was that in addition to the specific suggestions on library 
services, I came away with a much greater understanding of operations in 
other parts of the company, and how our clients' work fits into the 
larger corporate picture. An added bonus was that in the course of the 
conversation, the managers I spoke with discussed their management 
experiences and approaches. I gained much information which will 
contribute to more effective management of my operation, leading to 
greater ability to meet client needs. Continuing discussions will help 
keep Amoco's library in tune with our clients' evolving needs and help 
us to anticipate demands and assume the leadership role mentioned 
earlier. 

Keep the two ideas in mind - flexibility and communication -- and 
you'll be well on your way in your search to find your own perfect 
library. 
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DRAWING USERS AND SERVICES INTO FOCUS: 

PUBLIC RELATIONS AND MARKETING IN EARTH SCIENCE LIBRARIES 

Dennis R. Trombatore 

Geology Library, GEO 302, 
University of Texas at Austin, Austin, TX 78713 

Abstract--Public relations and marketing techniques, not of them
selves very rigorous, are used by librarians in an even less 
rigorous way when they are used at all. The literature shows that 
public librarians are most activ~ in this area, but such activity 
frequently focuses exclusively on isolated "visibility• efforts 
that are neither systematic nor appropriate to a special or 
academic science library. An attempt to "cross over" such ideas 
could result in confusion or misplaced effort. The alternative, a 
lack of conscious effort to employ and benefit from tested, 
available public relations and marketing methodology, will also 
result in confusion and misplaced effort, possibly more damaging. 

The author discusses some basic definitions and concepts of 
public relations and marketing, espec'ially with regard to audience 
definition, feedback mechanisms, and programs to develop and com
municate about information services in academic and special sci
tech libraries. Specifically, the focus will be on differences in 
library type and situation as exemplified by a science branch 
library and a centralized science library, and the variety of 
approaches needed as a result. 

The first thing I'm going to do today is to ask for some audience par
ticipation. I'd like for everyone who really preferred the "new" Coca-cola 
to the "old" Coca-Cola to raise their hands. The Coca-cola Company acted 
like it was only in the soft-drink business and tried to improve their 
product to increase sales. They seem to have overlooked many decades of 
their own effort to be in the cultural symbol business also. Coca-Cola has 
become part of our identity as Americans, and "improving" that is tricky at 
best; Mom, after all, shouldn't come home with an orange mohawk. 

Now, another show of hands. How many here work in libraries or informa
tion centers that are introducing on-line catalogs to your customers? What 
is your business as it pertains to on-line catalogs? Who is the customer for 
this product? What do these customers value? How much of your budget for 
this project will be spent to answer these questions? 

What follows is an overview of public relations and marketing concepts 
as methods for establishing positive, global, customer-oriented attitudes in 
running our organizations. By developing such attitudes we can take active, 
central roles in the future of our various organizations and can help to 
ensure that those organizations remain vital in a rapidly changing world. 
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In the touchstone article for this meeting, Herbert White (1985, p. 71) 
says that while we have not yet developed user-needs studies, we sure could 
use some. I suggest that we need a lot more than that , and that the tools 
and techniques of public relations and marketing will improve our libraries 
and the institutions which host them. 

Searching Library Literature, you will find the concepts of public 
relations and marketing jumbled together and cross-referenced to publicity. 
Most of the material cited actually relates to salesmanship, publicity, or 
advertising for some specific service or event, and it largely pertains to 
public libraries. This won't do. 

The classic text, Effective Public Relations defines public relations as 
"the management function that identifies, establishes and maintains mutually 
beneficial relationships between an organization and the various publics on 
whom its success or failure depends (Cutlip, 1985, p. 4). 

Marketing for Nonprofit Organizations defines marketing as "the 
effective management by an organization of its exchange relations with its 
various markets and pub1ics" (Kot1er , 1982, p. xiii). Marketing can be seen 
as the organizational effort to understand, public relations as the 
organizational effort to communicate. The two efforts are inextricable and 
indispensible. 

Understanding and communicating what? The answer constitutes an 
organization's mission. Kotler {1982 , p . 34) focuses on the organization as 
a "collectivity ••• structured to perform a specific mission," and he cites 
Peter Drucker on the crucial and profound questions that pertain to mission, 
quoting his questions: What is our business? Who is the customer? What is 
value to the customer? What will our business be? What should our business 
be? (Kotler, 1982, p. 35). 

We in libraries have not until recently seriously addressed these 
questions in the context of public relat i ons and marketing of services. We 
have not provided the empirical groundwork for the development of a 
responsive organization, one that makes "every effort to sense, serve, and 
satisfy the needs and wants of its clients and publics within the constraints 
of its budget" (Kotler, 1982, p. 33). 

Public relations and marketing could give us the tools to forge truly 
responsive organizations, to answer What is our business? Who is the 
customer? What does the customer value? and Where do we go from here? In 
simpler terms, we should use PR and marketing to systematically discover what 
we give, what we get, from whom, where everyone stands, and how they feel 
about it. 

Key components of a responsive organization as defined by Kotler are 
exchanges, publics, image, and satisfaction (Kotler, 1982, p. 34). Adapting 
this to functional activities for use in libraries, Zachert (1986, p. 63) 
refers to the five key marketing concepts: market segmentation, market 
positioning, consumer analysis, marketing program, and marketing audit. 
These five points define the cycle of marketing activities which support the 
responsive organization by establi shing who is important and why, what will 
be exchanged with them, how it wi l l be done, and how success will be measured. 
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A variety of articles citing library applications of these marketing 
concepts appeared in a special issue of the Journal of Library Administration 
(Ford, 1983), and market audits have been discussed in detail for technical 
information services (Eyles, 1978). Other authors (George, 1983), (King, 
1985) review and discuss the concept of marketing and public relations in 
various kinds of libraries. 

The responsive organization is seen by many as a reflection of management 
and management's use of effective PR and marketing skills in comprehending 
the mission and communicating about it to various publics (Bechtel, 1986), 
(Donovan, 1984), (Labovitz, 1985), (Euster, 1984), (White, 1986). These 
authors focus on the individuals who make up organizations, their roles, 
leadership capabilities, and communications skills, but all of these abilities 
must be in tune with the key components of the responsive organization 
(exchanges, publics, image and satisfaction) to be successful. 

The organization's mission should be feasible, motivating and distinctive 
(Kotler, 1982, p. 36). Something of value must be offered by the organization 
through exchange for the resources it needs (Kotler, 1982, p. 37). Exchange 
relations must exist between the organization and a variety of publics--those 
distinct groups that have some impact on or interest in the organization 
(Kotler, 1982, p. 47). Relations with various publics are mediated through 
the organization's image: the sum of beliefs, impressions, and ideas that an 
individual has of an object (Kotler, 1982, p. 57). Exchanges with publics to 
fulfill the mission result in various levels of satisfaction of expectations 
for both organization and publics (Kotler, 1982, p. 66). 

Concepts of marketing and public relations thus constitute a system for 
comprehending and improving the structure and guiding idea of an organization. 
The details of these systems of analysis and action are worth close attention, 
especially as presented by Kotler (1982) and Cutlip (1985). These texts 
illustrate how comprehensive analysis of fundamental questions can be made to 
yield a variety of rational and coherent methods for doing the same thing 
better or finding something better to do. 

Because of today's "users" focus, I will concentrate on questions of 
publics (Who is the customer? What is value to the customer?). While some 
few of us are entrepreneurs and know our publics by virtue of having created 
them, most of us are part of institutions which may be complex or labyrin
thine. Our publics may be both ready-made and poorly segmented. We may not 
have a clear idea of who they really are, we may not have considered what we 
actually do for them or get from them. Our routine activities may not be 
serving anyone at all. 

Groups can be divided and studied in a variety of ways (Kotler, 1982, p. 
47-56). When an identifiable group (a public) is seen as having resources 
which an organization desires to attract, offering some benefits in exchange, 
the organization takes a marketing viewpoint toward that public. By trading 
values with that public, that public becomes a market for the organization. 
A market must be studied in a systematic way: what it wants must be balanced 
against what it offers and communication bridges must be built and maintained. 
A program of this nature is marketing. 
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For libraries, the primary publics are supplier publics, internal pub
lics, and consuming publics. We give different kinds of attention to each of 
these groups to further our missions. These are broad categories, easily 
subdivided, but even those broad publics are not "the same" for all of us in 
different parts or kinds of libraries7 some of us may see supplier publics as 
book vendors, others may see acquisitions or cataloging departments in that 
role, while all three of these groups will see branch libraries as consumer 
publics, or as intermediary publics--facilitators and distributors. 

Each of us must determine who our publics are and what mission, exchange, 
image, and satisfaction is appropriate and best for our organization. There 
is no single, simple recipe from organization to organization, nor from public 
to public. Thus, under the general umbrella of library and information 
services at a single institution, librarians in central facilities may need 
to focus on faculty and graduate student researchers as prime markets, while 
librarians in branch units may find that the strongest marketing efforts need 
to be directed ·at central library services and administration. 

Let's look at a hypothetical pair of examples. Branch Earth Sciences 
Library has determined through comparative .studies that it inadequately serves 
its population of faculty and graduate students relative to the other library 
units of Big State University, and it wants to improve its share of the 
available materials and services for this important user group. The relevant 
public here is the internal one of library administrators who hold the purse 
strings and thus become the target market. Branch must determine what com
petitive position to take relative to competing branches or cost centers. It 
must provide the administrative "customer" with meaningful distinctions that 
can be used in making decisions in allocating resources. 

Branch must develop a plan for what marketing mix to use: the product 
to offer (more circulations? more on-line searches? more grant funds ob
tained?), the price to ask (how many new journals? how much floor space? 
which equipment?), the place or context of presentation (a memo? a lunch 
meeting? committee activities?), and the promotion method (lobbying? pub
licity? personal selling?). 

The idea here is not merely to get something on a whim, but to systemat
ically determine what is most needed, who can provide it, how it can best be 
demonstrated to those potential providers, and what exchanges need to be 
offered. 

In this case, perhaps focus group meetings with senior faculty and new 
graduate students reveal that more serials and more seating are needed. Per
haps this can be substantiated through interlibrary loan statistics and seats
to-sitters ratios. These facts could first be communicated in writing by 
arranging for an article on crowding in the student paper as well as a letter 
from the faculty library committee. Soon afterward, these efforts could be 
reinforced in person by presenting the director a proposal to renovate an 
unused storage area for a current journals display and to purchase backfiles 
for twenty-five titles over a three-year period. 

Meanwhile, in another state, Big Main Library has determined, by exam
ining circulation and cost factors for serials and by analyzing loan periods 
and through-the-gate demographics, that much of its famous research-level 
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collection is not used sufficiently, and that further, its unbalanced mix of 
consumers (too many freshmen, too few researchers) is the cause of eroding 
support on several important university committees. 

Big Main Library decides to employ a coordinated plan of dis-incentives 
(for freshmen) and incentives (for faculty researchers). Here again, each 
group must be studied, target markets selected, marketing strategy and mar
keting mix developed. Products offered might include fewer open study tables 
and more locking carrels. The price asked might be some loss of comfort at 
the crowded study tables and more noise control in public areas combined with 
streamlining procedures for issuing carrels to faculty and including easy 
copying services. The place and context for the message would be in faculty 
offices and in student haunts in the library. The promotion strategy would 
also be dual, perhaps a low-key brochure mailed to faculty realistically 
advertising the advantages of a library carrel, combined with more signage 
restricting noise and lounging in the library. To top it off, Big Main 
Library might want to provide vocal support to a proposal to add a study hall 
wing onto the Student Union. 

In both these cases, subsequent evaluations should be planned and the 
results should reveal what action is needed next. 

Who is the customer? What is valuable to the customer? These questions 
can be answered over and over in our organizations. The idea is not to find 
THE answers, but to keep asking the questions in a systematic way. For each 
public we define, new need and use systems will appear, new relationships 
will be revealed, new opportunities will arise. The ultimate benefit of pub
lic relations and marketing is an attitude that results in a customer orien
tation, satisfying the specific needs of specific groups with inventiveness 
and skill. 

In order to ensure vitality, i magination, and flexibility in our organi
zations we need to make systematic and continuous efforts to understand and 
communicate. Before we set out, we need to determine where we will be cross
ing and what we will look for when we get there. Then we need to build and 
maintain bridges to the other side , and develop maps as we go to guide our 
future. 

In researching and testing the "new" Coca-cola, that company spent 
truckloads of money, and asked reams of questions to thousands of people, but 
they were determined to change the product, so they asked, we now know, the 
wrong questions. They forgot that Coca-Cola is in the cultural symbol busi
ness: they forgot that while they may like the "new" flavor, people might 
still value the old one. They never asked whether people felt the benefit of 
"new" Coke taste was worth the cost of losing the old standby forever. To 
top it off, they made the fatal error of telling their customers what was 
good for them. 

Now about that on-line catalog ••• Who is your customer? What is your 
business? What is valuable to your customer? What will your business be? 
What should your business be? 

19 



References Cited 

Bechtel, J. M., 1986, Conversation, a new paradigm for librarianship?, 
College and Research Libraries , v. 47, p. 219-224. 

Cutlip, S. M., 1985, Effective publ i c relations, 6th ed., Prentice
Hall, 670 p. 

Donovan, J., 1984, Managing the branch corporate library: Honeywell 
Information Systems, Inc., Science and Technology Libraries, v. 4, no. 
3/4, p. 61-70. 

Euster, J. R., 1984, Leaders and managers: literature review synthesis and a 
new conceptual framework, Journal of Library Administration, v. 5, no. 
1, p. 45-62. 

Eyles, H. H., 1978, Marketing audit applied to technical information service, 
in Management of information systems: proceedings, 7th mid-year meeting 
of American Society for Information Science, TX Chapter, ASIS, 7 p., 
beginning microfiche 5, row 3, column 1. 

Ford, G. T., ed., 1984, Marketing and the library, Journal of Library 
Administration, v. 4, no. 4, 80 p. 

George, P. F., 1984, To market? to market? to buy ••• an attitude? a very 
informal conversation, Journal of Library Administration, v. 5, no. 1, 
p. 22-27. 

King, M. F., 1985, The marketing approach applied to special libraries in 
industry: a review of the literature, Science & Technology Libraries, 
v. 6, no. 1/2, p. 119-152. 

Kotler, P., 1982, Marketing for non-profit organizations, 2nd ed., 
Prentice Hall, 528 p. 

Labovitz, J., 1985, Managing a special library, part I, Journal of Library 
Administration, v. 6, no·. 3, p. 5-12. 

White, H. s., 1985, The use and misuse of library user studies, Library 
Journal, December, 1985, p. 70-71. 

White, H. S., 1986, Respect for librarians and librarian self-respect, 
Library Journal, February, 1986, p. 58-59. 

Zackert, M. J., and Williams, R. v., 1986, Marketing measures for information 
services, Special Libraries, v. 76, Spring 1986, p. 61-70. 

20 



GEOSCIENCE INFORMATION IN KANSAS: 

COLLECTION, MANAGEMENT, AND THE USER 

Janice H. Sorensen 

Kansas Geological Survey 
1930 Constant Ave., University of Kansas, Lawrence, KS 66046 

Abstract--The amount of geoscience information available to researchers, 
individuals, or governmental agencies has grown in abundance over the past 
decade. · However, the information, whether bibliographic sources, raw data, or 
referral instructions, is difficult, if not at times impossible to access. 
Several agencies within Kansas have become increasingly concerned with 
inability to access certain types of data, generating interest in a central 
data-resource center for the state. Although the data center at this time has 
only been proposed, the Kansas Geological Survey, in an effort to assist 
research conducted in Kansas by the Survey's research staff as well as others, 
has begun a program to coordinate the management of technical information 
collected and used for research projects relating to Kansas geology. With the 
development of a database index/catalog of all data and physical files 
collected by the Survey, access to data and increased usefulness of the 
information will be assured. The data collected, whether bibliographic or 
scientific in nature, are necessary to the research conducted in Kansas. 
Consequently, the Survey can provide a valuable service to its users, 
represented by the petroleum industry, private scientific consultants, staff 
from other state/federal agencies with related research interests, and the 
general public, by coordinating the management of all geoscience information 
collected. Communication and networking will allow for accessibility to the 
data, thereby promoting and enhancing data resources to the user. 

Geoscience Information in Kansas 

'The amount of earth-science information available to researchers has 
increased in volume during the last decade. With assisting users in their 
quest for valuable resource data comes the question of collection and 
management of data files. Although bibliographic sources can be considered 
relatively easy to access, state documents and open-file materials are not 
always conveniently located or referenced in bibliographic data bases. 
Futhermore, research conducted by various state/federal agencies generates 
what can be called "in-house" resources. These resources are available to 
fellow researchers on staff, related agencies, and to users who make the right 
connections, but are not always visible to the outside users. The most 
difficult information to obtain, and possibly the most valuable at times to 
the researcher, is referral instructions. Where can the information be 
obtained? Does it exist? Who mi ght be the key researcher? All are questions 
that if directed to the appropriate person could be answered quickly. 
However, discovering that key person can pose a problem. 
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A number of state agencies within Kansas, including the Water Office, 
Department of Health and Environment, State Corporation Commission as well as 
the Kansas Geological Survey, are concerned with management and cataloging of 
data and data analysis pertaining to areas of research such as water-resources 
planning, soil-erosion management , and economic development. With these 
issues in mind, it has been proposed to the State legislature that a central 
data-resource center be established to assure the collection and accessibility 
of resource information. At present two states, Minnesota and Texas, have 
seen the need for such centers for their resource-data files. Following 
examples set forth by Texas and Minnesota, investigators for the Kansas 
Resource Information Center are interested in coordinating ongoing and planned 
data collection, improving the state ' s data resources, and making the 
information accessible to researchers, private users, and inaustry. Although 
at present, the data center has only been proposed, it is necessary to look 
ahead and determine how data collected by the Kansas Geological Survey can be 
utilized by the center. 

Since the establishment of the Kansas Geological Survey in 1864, the 
Survey's purpose has been to collect and evaluate the geologic resources of 
the state. Recognized as a vital research center by private users, industry, 
and state/federal agencies, the Survey has become increasingly concerned with 
the management of geologic data generated by the Survey's research. The 
Survey collects and manages data resulting from all aspects of geoscience 
research. Petroleum research is aided by the collection of driller's logs, 
scout cards, wire-line logs, and el ectric logs. The Survey ' s Wichita Well 
Sample Library maintains a collection of samples from 120,000 wells, all of 
which are available to the user. In a computer-base mode are ceramic 
information, chemical analyses, data on oil and gas fields, oil and gas 
production data, chemical analyses of brines, bottom-hole temperatures, 
surface and subsurface geological i nformation, and bibliographic and arcnival 
files. Informing users of valuable resource files that exist, and their 
access availability, is a main concern; therefore, the creation of a data-sets 
directory is the first goal of the ·Survey's Technical Information Section. The 
directory will allow for an online key-word search, informing users of the 
availability of data sources. This directory will be formated similar to the 
Earth Science Data Directory {ESDD ) designed by the u.s. Geological Survey. 
With the completion of the directory, a computer terminal will be made 
available for public use. A simple menu-driven program will allow for easy 
key-word searches. Following is an example of what the user will obtain using 
the directory. 

Example: 

Key word search: Kansas--Ground-water Management 

Data-set Name: descriptive name or title that identifies the data 
set. 

Contact Person: name of t he person who is knowledgeable about the 
data set/data base. 

Access Information: method used to access the data set/data base-
online, batch, or printed matter. 

Computer Type: make and model of the computer on which the data are 
stored. 
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Data-set Description: brief description of the data stored. 
Geographical Description: general description of the geographical 

areas covered or represented by the data. 
Comments: general comments concerning the data set or additional 

user-assisting information. 

The directory would be available to the state's resource center as well as to 
researchers at the Survey. Networking with other government agencies will 
promote and enhance the research f il es. Broadening the user's information 
base, bringing users in contact with existing relevant information sources, 
and exposing users to a fuller range of stored data are just some of the 
advantages to this type of directory. The exchange of information can prove 
invaluable when looking at t~e scope of the resource center's purpose. 

Data collected, whether bibliographic or scientific in nature, are 
necessa~ to all research conducted in the state of Kansas. Consequently, it 
is important to look closely at three (3) sources available to users and 
evaluate their efficiency levels. 

Bibliographic Sources 

Researchers, whether represented by the private sector, university 
community, or state/federal agency , must be well informed on published ana 
unpublished bibliographic sources in their area of study. Bibliographic data 
bases now allow for easy access to the wealth of published information. 
Researchers can benefit by accessing data bases containing geologic, 
hydrologic, chemical, and related topics for subject-area literature 
searches. The Survey's development of an online bibliography of Kansas 
geology, which allows for a published bibliograpny as well as online logic 
searches, is a primary contribution to the field of research in Kansas. 
Networking with other state agencies, and the State Library, will allow for a 
complete list of geoscience references available in the state. Increasing the 
value of the online bibliograpny wi ll be the insertion of referral 
instructions following each citation, when this information is available to 
the bibliographer. Not only will users be presented with the formal citation, 
but they will be given insight as to its location and accessibility. 
Following are description codes that can locate users to the reference. 

Example: 

Known location of reference: 

[KGS] - Available in the Kansas Geological Survey Library. 
[SCI] - Available in the University of Kansas, Science Library. 
[DOC] - Available in the University of Kansas, Government Documents. 
[ENG] - Available in the Uni versity of Kansas, Engineering Library . 
[WAT] - Available in the Uni versity of Kansas, Watson Lj brary. 
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Source of reference: 

[213] - Formerly listed in Kansas Geological Survey Bibliography. 
[AGI] - Formerly listed in AGI annual updates. 
[COR] - A corrected entry from either [213] or [AGI]. 
[NEW] - A new entry, not found in either [213] or [AGI]. 

In consideratio-n of the often frustrating job of uncovering bibliographic 
data, incorporating source and location codes will place users "in touch" witn 
needed information more promptly. 

Scientific-data Files 

Scientific research results are entered in an automatic collection of 
data files. Although not all files are available or formated for public use, 
their existence alone demands acknowledgment. Records such as driller•s logs, 
wire-line logs, scout cards, water-well driller•s logs, oil and gas 
production, and chemical analyses of brines are examples of scientific-data 
files collected and organized to allow researchers easy access to pertinent 
data. In some cases, the data and results from the research project will be 
published and distributed to the. research community. However, not all data 

· are collected for the purpose of publication, nor will data in their entirety 
be included in the final report. Data of this nature will be located within a 
research section•s file, or the principal investigator•s office, to be used by 
the Survey and possibly related agencies. Archival storage of records not in 
current use is a wise and efficient way to handle materials as is entering 
some data as open-file reports. Seismic records, photographs and slides, 
field notebooks, and chemical-analyses files are examples of records now being 
maintained in the Survey•s archive unit, thereby assuring future reseachers of 
their accessibility. 

Referral Instructions 

The Survey maintains communication with reseachers, private users, and 
government agencies. The data-sets directory will inform users of what the 
Survey has on file in addition to supplying referral instructions. 
Unfortunately, referral instructions are not always as easy to obtain as 
researchers would like. Without documentation of research projects, data 
bases, and bibliographic files, referral sometimes is based upon a lucky 
guess, such as an assumption that because an agency or individual has been 
involved in a similar project they will be aware of new research directions. 
A 1 though the "1 ucky guess" has often aided the researcher, it cannot be 
considered the most efficient or dependable mechanism for the transfer of 
information. Data directories, communication networking, and resources
information centers are a comprehensive method of assisting a user. 
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In conclusion, it is important to emphasize that the collection of data 
is only as valuable as management and accessibility allow it to be. Concise 
data management will permit users contact with existing resources, key 
researchers, and the interrelated research agencies. Communication 
networking, management of data, and data sets-directories will all enhance 
accessibility to geoscience information in the state of Kansas. Furthermore, 
communication networking and data-sets directories will aid users in their 
endeavors to know all there is to know. 
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Abstract--Resource-related concerns promise to become increasin~ly central 
to a number of major policy issues. In many of these areas, assumptions 
about future resource availability and the environmental effects of energy 
and mineral resource exploitation and utilization underlie the decision
making process and will influence the long-run shape and effectiveness 
of policies. The irreversibility of many resource-related decisions and 
demands for a policy process that takes into account the relevant diversity 
of legitimate interests suggest that the earth sciences community should 
take a more active role in the development of national resources policies. 

It is not sufficient to limit the role of science to one of merely 
providing raw data and unassimilated information for use in decisionmaking 
related to natural resources issues. Scientific information can contribute 
to the formulation of policy by assisting in the development of effective 
and feasible long-term strategies for dealing with resource-related 
problems. Short-term solutions, which frequently emerge from analysis 
based on political and economic considerations alone, are inadequate for 
making wise choices in this complex policy arena. 

In order for scientific information to be effectively included in 
resource policy on a broader basis, it will be necessary to adopt conscious 
strategies relating to both the organization and substance of related 
scientific endeavors. If scientists are unwilling to provide policy 
makers with policy-relevant information, the vacuum for informed opinion 
will likely be filled by others with strong advocacy motives, and resource 
policy will be made on an ad hoc basis. 

Overview 

Understanding of public policy issues related to ener~y and mineral 
resources and concerns about the environmental effects of their exploita
tion and utilization is increasingly rooted in information from basic 
research in the earth sciences. In decisions ranging from support of 
the development of new energy technologies to regulating hazardous waste 
disposal or determining the effects of sulfur emissions from burning 
coal, policymakers must depend on the earth science community for answers 
to relevant scientific and technical questions. 

Yet, there is reason to believe that this kind of information is not 
effectively incorporated into policy decisions and that policymakers tend 
to rely primarily on approaches based on political and economic analysis 
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as the major components in policy decisionmaking. Scientific information 
may be widely used to bolster decis i ons after they are made, but seldom 
as substantive criteria at the fron t end of debate (Centre for Fesources 
Studies, 1982; Rosenbaum, 1985, p. 79-104; Zinberg, 19~3, P• 3-2~). 

Growing recognition by policymakers of the importance and co~plexity 
of technical and scientific information for national policy has led to the 
formation of advisory and analytical bodies like the Office of Technology 
Assessment and the Office of Science and Technology Policy. Additionally, 
the Congressional Research Service and the General Accounting Office have 
staff detailed to prepare analyses of scientific and technical information 
for use by public officials. Never theless, other kinds of information-
political, social or economic--are f requently more compelling and conse
quently tend to play the pivotal ro l e in decisionmaking. It is only in 
the unusual event that scientific and technical information indicate a 
critical or urgent situation that they have an impact on policy decisions 
(Wildavsky, 1981, P• 121; Zinberg, 1983, P• xx-xxii). 

Some of the reasons for the limi ted role of technical studies in 
policy decisionmaking are outlined in a paper prepared for the National 
Air and Space Administration while that agency was seeking expanded 
support for its programs (Logsdon, 1984, p. 2): 

1. [It is] unlikely that [techn i cal) studi.es can provide 
conclusive answers to any but relatively trivial questions. 

2. Many studies address quest ions of interest to the technical 
personnel ••• rather than questions of particular interest to 
non-technical users. From a user's perspective, studi~s may 
provide too much, too little , and/or the wron~ information. 

3. Some technical studies are poorly designed or executed, 
superficial, biased or incomplete ••• 

4. Studies take time and rnoney. [D]ecisionmakers often will 
be unwilling to wait until studies produce the "best pos
sible" technical information. 

5. Studies cannot resolve con fl icts of values or interests, 
which are at the heart of most policy decisions. 

Logsdon proposes that "the way to make a technical study more effective 
is to make it, within the limits of professional standards, responsive to 
the particular interests and needs of those who will use the study" 
(Logsdon, 1984, P• 4). This is usef ul advice to anyone attempting to 
direct scientific or technical information into the policy arena. Pow
ever, it raises a number of questions that deserve further analysis. 

Differences between Scientific and Technical Information 

The first question is related to a fundamental distinction between 
scientific and technical information and the potential contributions of 
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each to the world of action. One useful definition is from a philosopher 
of science (Sko1imowski, 1983, p. 44): "In science, we investigate the 
reality that is given; in technology we create a reality according to our 
designs." 

The object of scientific endeavor is to understand the world in its 
fundamental processes and array of interactions. Because this comprehen
sive goal is elusive and vague, we settle for discovering fragments of 
knowledge through empirical and experimental methods. Generally, these 
fragments are combined within a logical conceptual framework--a theory 
or paradigm (Kuhn, 1970, p. 111-135). 

Technology, on the other hand, despite its irrefutable intimacy with 
science, has a different impetus and goal. It is concerned with utility, 
and above all, with efficiency (Feib1eman, 1983, p. 36-39). It is possible 
even likely, that much of technology has "worked" (had utility and been 
efficient) with little understanding of how or why it worked or of the 
principles behind its operations. Increased understanding of these 
principles in recent times has empowered modern technology's exponential 
rate of acceleration by enabling improvements and extensions of funda
mental operations into new arenas. Nevertheless, it is not imperative 
for a technical process that its underlying principles be understood 
(Feibleman, 1983, p. 34). 

The implications for public policy of this distinction between 
science and technology are both philosophical and pragmatic. On a philo
sophical level, solutions to problems associated with the impact of 
technology on the environment and human health must be sou~ht beyond the 
"technological fix"--the use of technology as an instrument for achieving 
political and economic goals without consideration of the network of 
interactions that may be set in motion. It is increasingly important that 
society obtain a broader understanding of the long-term interactions 
between human technological endeavors and the natural environment. To 
paraphrase T.S. Eliot, it is not enough to arrive somewhere, it is crucial 
to know where we are and to understand the diverse and interlocking 
implications of our stance (Eliot, Four Quartets). 

On a more pragmatic note, it is likely that the deployment of tech
nologies based on engineering feasibility and the existence of a market 
is a major source of current resource and environmental problems. The 
separation of techniques of control from understanding of the systems in 
which these techniques are employed can frequently lead to technologies 
that "work" in the short term, but have deleterious long-term consequences. 
For example, various forms of pollution from energy technologies are 
often cumulative effects that are overlooked or discounted in a focus on 
immediate utility and efficiency. A scientific perspective could provide 
a basis for predicting long-term impacts that need to be included in 
calculations of their benefits and costs. 
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Appropriate Time Frames for Public Policy 

The second important question regarding the role of scientific infor
mation in public policy arises from the first: Wh_at is the appropriate 
time frame for our concerns about natural resources and the environment? 

While public policy tends to focus on immediate and short-term con
cerns, a number of policy decisions currently on the national a~enda-
clean air regulations, funding for research and development of clean coal 
and other unconventional energy technologies, disposal of nuclear waste-
will have far-reaching effects on the quality of life and the environment. 
The establishment of the Office of Technology Assessment and the widesprearl 
use of econometric modeling in energy planning indicate recognition that 
the nation requires some capability with regard to predicting the likely 
impacts of new technologies and evaluating their costs and benefits to 
future generations. 

It is in the time frame that includes the future--beyond what is 
generally referred to as the near term (approximately 10 years) and into 
the long term (10+ years)--that science could appropriately become a 
major player in the natural resources and energy policy arenas (Parris, 
1984a, p. 611; Masters, 1986, personal communication). Scientific 
investigation, by virtue of its internal logic and theoretical structure, 
is well-suited to including the future in its compass. 

Although policymakers may wish to extend their understanding of an 
issue to include considerations of the future in their decisionmakin~, a 
problem frequently arises in accomplishing this. The scientist and the 
policymaker normally operate on quite different schedules with regard to 
their respective concepts of the "need to know" (Rosenbaum, 1Qfl5, p. P::l; 
Kuehn and Porter, 1977, P• 22-23). Nature seldom yields up answers to 
scientific questions on demand. Yet public policy decisions cannot always 
wait until all the facts are in. 

A related conflict arises from the typically transient enthusiasm 
for specific issues that characterizes policymakers. Support for infor
mation-gathering activities frequently waxes and wanes with the issue's 
position on the front page of the newspaper or the current Administration's 
political philosophy. A research project, on the other hand, may require 
years to accomplish meaningful goals (Zinberg, 1983, p. xx-xxii). 

This disjuncture between science and policy arises from differences 
in their investigative structures. Scientific investigation is essentially 
an ongoing, never-ending process of acquiring information that may confirm, 
modify or challenge previously acquired, related information. It is seldom 
the case that "all the facts" can be known, once and for all, or that a 
final solution to the problem under investigation can be determined. Jn 
fact, scientific research frequently leads to the formulation of new ques
tions rather than the discovery of ultimate answers (Dyson, 197~; Yuhn, 
1970). 

30 



The public policy process, in contrast, seeks (at least in principle) 
quasi-permanent solutions to specific problems determined to require 
public attention. The solutions are frequently formulated into le~islation 
or regulations and, consequently, have a near-term impact on some aspect 
of the social and economic system (Wildavsky, 1979, p. 120). Because 
the policymaker's need for information is relatively urgent compared to 
the scientist's, he or she may use incomplete or inappropriate information, 
or distort or improperly oversimplify the available scientific information 
(Centre for Resources Studies, 1982; Cargill and Green, 1986, p. 60-71; 
Gould, 1985, p. 89-113). 

There is the not uncommon contradiction where the requirements of 
basic research are used strategically to fill the needs of a political 
gameplan. An example is the use of "scientific uncertainty" as the 
rationale for delaying difficult decisions with regard to international 
acid rain policy, while simultaneously ignoring fairly unambiguous infor
mation about the consequences of burning low versus high-sulfur coal 
in devising politically acceptable domestic acid rain policy (Ackerman 
and Hassler, 1981). 

Appropriate Information for Public Policy 

A third question that must be answered in any attempt to elucidate a 
distinctive role for science in public policy is related to the kinds of 
information that science can best provide for policymakers. 

In order to be useful for policy decisionmaking, scientific infor
mation has to have not only validity, but it also has to be "timely, 
relevant, and actionable" (Averch, 1985, p. 98-99). Such attributes are 
not the normal criteria for good scientific research, so that the question 
of how science can produce information useful for policy bears further 
thought. 

Every policy decision carries with it a requirement for -information 
that can be categorized in some sort of hierarchy of decreasin~ impact 
on the decision itself. Information, in turn, is an economic good in 
that it bears a significant cost of production. The cost of investment 
in new information must be weighed against its return in the form of its 
contribution to a more valuable decision (Gilbert and Richels, 1978, p. 
13-23; National Academy of Science, 1981, p. 16-19). The value of infor
mation varies with its application. Information that has relatively 
high value for one situation may be irrelevant for another (Harris, 
1984c, p. 81-83). 

Data and information. In seeking an approach for organizing and 
producing policy-relevant scientific information, it is useful to make a 
distinction between what may be termed "data" and "information" (Averch, 
1985, p. 98-108; Greenberger, 1972, p. 6-11; Wildavsky, 1981, p. 119-123). 
Data refers to disaggregated products of scientific research that relate 
to a particular discipline or subdiscipline of science. Information 
refers to the aggregation, reording and restructuring of such rlata into 
a form that is coherent and relevant for a specific public policy topic. 
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It is the ability of information to further the understandin~ of 
the past and to provide a basis for looking into the future that makes 
it valuable for policy decisionmaking. Failure to understand this func
tion of information limits the usefulness of large data systems for the 
purposes of public policy. A report by the National Academy of Sciences 
concluded that information systems fail more often from a "surplus of 
data" than from a "lack of data" (NAS, 1981, p. 1A). 

The NURE Program experience. Critical examination of the National 
Uranium Resources Evaluation Program, which funded collection of ~eolo~ic, . 

geochemical and geophysical data between 1977-81 in connection with policy 
decisions related to breeder reactor development and the reprocessing of 
nuclear fuel, indicates that it is not enough to acauire massive amounts 
of data. Attention must be paid to the design of models for consistent 
and useful data collection and to the construction of appropriate analy
tical systems for processing the data, if the information is to have 
value for use in policy decisions (Adams, 1980; Gilbert and Richels, 
1981; Harris, 1984, P• 359-373; Schanz, 1983). 

The usefulness of the NITRE data has also been limited hy a conflict 
that arises from the difference between the heuristic structure of knowl
edge that is appropriate for science and for public policy. Scientific 
information tends to be collected and analyzed in relation to the cate
gories of traditional disciplines and subdisciplines. Public policy 
problems, on the other hand, tend to concern issues that cut across 
disciplines and require the capacity for integrating information from 
diverse fields of research (Greenberger, 1972, p. 13). 

The reorganization of scientific info~ation in relation to a public 
policy topic is frequently performed by a policy analyst or political aide 
who may have little comprehension of the substantive meaning of the rlata 
in its own context. A valid and appropriate synthesis of interdisciplinary 
information should include involvement from the relevant scientific disci
plines to ensure that distortion and misapplication of data is avoided. 

Structuring scientific information for policy. These considerations 
lead to suggestions for structuring the process of acauiring and organizing 
the products of scientific research in a form that is useful for the poUcy 
process. 

Data should be relevant to the 
pared down to the essentials. 
expensive to collect data that 
necessary for policy analysis. 

questions at hand and 
It can be wasteful and 
are more precise than 

Information is more useful for policy when it is gathered 
and organized with a view to a model, theory, or a conceptual 
framework that has meaning for a policy issue. 

The time span of the policy questions to be answererl 
should be taken into account. It may be possible to 
develop research strategies which produce different 
levels or stages of information on different time frames 
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so that while the long-term requirements of basic re
search needs are not slighted, preliminary data could 
be provided on a shorter time frame. 

New information should be related to a broad view of 
the problem under investigation, especially with re~ard 
to effects on ecolo~ical and/or socioeconomic systems. 

The crucial element in transforming data into information is that 
there be a "policy-relevant" purpose in their collection and organization. 
"Just having data lying around like laundry lists does not necessarily 
help anyone. The prior question is: For what purpose was the data 
collected?" (Wildavsky, 1981, p. 120). 

Earth Science Information and Natural Resources Policy 

One of the main areas in which information from the earth sciences 
enters into natural resources policy is through assessments of ener~ and 
mineral resources. Reliable and credible projections of the quantity and 
location of these resources can be an important component in decisions 
related to the management of federal lands and private mineral rights, 
the pursuit of alternative energy and materials options for the future, 
the stockpiling of strategic energy and mineral resources, and predictions 
of long-term environmental impacts of alternative energy technologies. 
Whether explicitly acknowledged or not, assumptions about potential 
future mineral and energy resource availability underlie a number of 
policy decisions in these areas (Harris, 1984a, p. 611-612). 

The wide range of estimates of U.S. and world petroleum resources 
and methodological disagreements among estimators have led some policy 
analysts and economists to the conviction that resource estimates based 
on geological information are of minor importance to ener~y and resource 
policy (Wildavsky, 1981, Chapter 9); or in some cases to recommend that 
it is better to abandon the effort altogether and rely entirely on poli
tical and economic analysis (Vogely, 1983, p. 1). 

In determining the value of earth science information for natural 
resources policy, DeVerle Harris suggests that we are seeking to "alter 
uncertainty to some degree by buying additional information ••• (T]he 
relevant objective is not total reduction of uncertainty, but to acquire 
that level of geoscience information that minimizes expected losses of 
policy action" (Harris, 1984c, p. 82). Recent advances in both the 
quality and quantity of information emerging from the earth sciences 
have improved the value of this information for policymaking in issues 
related to energy and natural resources. The elucidation of plate tec
tonics and ore genesis theories, as well as improved survey techniques, 
such as remote sensing by satellites, seismic reflection and the detection 
of trace elements, and the construction of resource assessment models 
that combine probabilistic techniques with empirical information provide 
conceptual and analytical frameworks for channeling earth science infor
mation into the policy arena (Harris, 1984b, p. 1-10). 
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Comparison of Geologic and Economic Resource Models 

Geologic considerations are inextricably intertwined with economic 
factors in the field of resource appraisal due to the relationship of 
supply to cost, price and demand. Delineating the appropriate interface 
between earth science and economic information in this area provides an 
example of some common difficulties in incorporating scientific informa
tion into a policy arena. 

The economic model for energy and natural resources can be summarized 
as follows (Smith, 1979, P• 279-280): 

1. As higher grade deposits of a mineral are exhausted, 
lower grades are available in greater abundance. 

2. With the growing scarcity of a resource, price in
creases induce the substitution of other resources 
to achieve the same ends. 

3. Price increases accompanying scarcity stimulate ex
ploratory activities and the recycling of natural 
resources. 

4. Technical change reduces the cost of providing constant 
quality natural resource commodities. 

The central notion of this model is the "substitutability" rather 
than the "exhaustibility" of natural resources (Wildavsky, 19~1, p. 34). 
No natural resource is intrinsically more valuable than others. No mix 
of resources is excluded as a possible substitution for a particular 
resource. Further, there are no special costs for alternative energy or 
mineral inputs (Barnett and Morse, 1963, P• 126-147; r~eller, 1976, 
P• 143-147; Stiglitz, 1976, P• 38-44; Vogely, 1984, P• 597-59q). 

The geologist contributes to the economist's assurance of the 
theoretically infinite substitutability of natural resources by providing 
information about huge amounts of unconventional energy resources, such 
as tar sands and heavy oil, and the nearly unlimited abundance of minerals 
in the earth's crust at decreasing grades (Drew, in preparation). Even · 
though there may not be feasible or economic technologies to extract and 
deploy these technologies at the present time, market demand will ensure 
their development in the future (Vogley, 1984, p. 598). 

The earth scientist's view of natural resources is fundamentally ~if
ferent. Where the economist sees the natural world as consisting of 
interchangeable categories ("sweaters are a substitute for natural gas"), 
the geologist sees "unique phenomena" which are characterized by irreplace
able arrays of attributes (Drew, in preparation). 

A too narrow physical view of natural resource supply that ignores 
relevant considerations of price, demand and technology is ina~equate 
for understanding the nature of natural resource supply: " •• •IT'ineral re
sources exist only within an economic and t echnologic framework" (Parris, 
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1984a, P• 609). However, there are conceptual and practical flaws in 
the neoclassical economic model of resources that could benefit from 
the incorporation of basic information from the earth sciences. 

Critigues of economic models. A major criticism of the prevaili.ng 
economic model is that resources are, in fact, different from other factors 
of production (Fisher, 1979, P• 249-275). While there is, theoretically, 
an unlimited amount of energy in the universe, harnessing it in forms that 
are useful for human purposes is limited to certain arrangements hetween 
matter and time. Furthermore, to build into a model an overly optimistic 
picture of the future based on "Promethean" technologies is unjustified 
and unreasonable {Georgescu-Roegen, 1983, P• 425-435). 

Related conclusions have emerged from an investigation of the his
torical relationship between particular energy forms and the U.S. economy 
(Cleveland et al., 1984, P• 890): 

••• (A) large portion of the apparent increase in n.s. energy 
efficiency has been due to our ability to expand the relative 
use of high-quality fuels such as petroleum and electricity ••• " 
Changes in natural resource quality affect the ease and cost 
of fuel and matter throughput in human economics because lower 
quality resources nearly always require more work ••• to upgrade 
them into goods and services ·. 

The claim by economists that capital is a substitute for land and 
other natural resources is countered in this research by data that indi
cate that there are significant additional energy costs associated with 
the substitution of capital and labor for more efficient and versatile 
forms of energy, such as petroleum and electricity (Cleveland et al., 
1984, P• 892-893). Furthermore, substitutions for conventional energy 
resources that are achieved through the design of new technologies are 
also both more expensive and more energy intensive (Cleveland et al., 
1984' p. 894). 

A view of energy resources based on the earth scientist's understanding 
supports the conclusion that substitutes for conventional energy resources 
will not be available without major technological revolutions and signi
ficant changes in the availability of energy and water as inputs (Brobst, 
1979, p. 127-130). There is also geological evidence that conflicts with 
the tenet of the economic model of resources that holds that progressively 
greater quantities of lower grade materials are always available. It is 
likely that some geochemically scarce elements (such as mercury, p,old and 
silver) have a bimodal distribution, implying that less of them is avail
able at both high and low grades. ~fuatever the distribution pattern, 
recovery of minerals below certain levels of ore concentrations may be 
constrained by mining costs and technology (Frobst, 1979, p. 123-127). 

The neoclassical model of natural resources also fails to take into 
account issues related to their intergenerational allocation (Pildavsky, 
1981, p. 38). If all factors are not infinitely substitutahle, then the 
question of the future must be raised, not only with regard to supply, 
but also with regard to the environmental side effects of extraction anrl 
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conversion activities that will be borne in the future • In t~e neo
classical economic model, these considerations are either excluded or 
discounted (Barnett and Morse, 1963, p. 24-33; Barnett, 1976, p. 163-
217; Daly, 1976, P• 67-94; Stiglitz, 1976, p. 36-66). Other economists 
have argued that this is not a morally acceptable approach for "quasi
immortal entities--such as a nation and especially mankind"--and that 
the full cost of such externalities must be included in models of natural 
resources (Georgescu-Roegen, 1976, P• 101; Fisher, 1976, p. 257). 

The economic model's reliance on the market for auto~atic regulation 
of resource supply has some fundamental shortcomings. Certain values and 
costs associated with the use of resources often are not reflected in their 
market prices, especially the long-term trade-offs wi.th clean air and water. 
A more serious shortcoming is that the market cannot reflect anticipated 
future scarcity in today's clearing price (Fisher, 1976, p. 258-260). A 
nation that sets its policy course on the basis of an extremely volatile 
and complex market, influenced by diverse international actors with their 
own agendas, walks a dangerous and careless path into the future (Kash and 
Rycroft, 1984, P• 259-295). Analyses that assume that the market will 
provide the requisite technology for efficient and economic utilization of 
alternative sources of energy, and that the adjustments of the transition 
period will proceed smoothly and without large social and environmentai 
costs are naive and inadequate for public policy decisionmaking. 

The fundamental critique of over-dependence on economic or political 
frameworks for policy analysis related to energy and resource issues is 
that they limit us to a view based on extrapolation from past and present 
situations, which does not allow new information to be readily incorporate~ 
into the decision process. the future may differ radically from the past. 
Changing conditions may call for changing techniques of prediction and 
changing categories of acceptable solutions. 

In the range of issues associated with energy and natural resources, 
there is information available from the earth sciences that can enhance 
our capacity to make wise long-term decisions about using these resources. 
Although scientific information cannot resolve broad questions of value 
and ideology (Price, 1977, p. 100-104), it can assist in the formulation 
of feasible and realistic alternatives, in the prediction of consequences 
of alternative actions, and in the monitoring and evaluation of outcomes. 

Solutions to the problems associated with development and expansion 
of alternative and unconventional energy resources must begin with a com
prehensive understanding of the physical and geological parameters of each 
resource. Scientific information can provide the foundation for choosing 
the most feasible options, designing the most cost-effective technolo~ies, 
and predicting and controlling their environmental consequences. 

The Role of Scientists· in Public Policy 

There is debate about the proper role of science and scientists in 
the public policy arena. One view is that while it may be important 
and appropriate for the scientist to learn better methods of communicating 
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scientific information to policymakers, scientists must avoid any impres
sion of assuming an advocacy position on a particular issue related to 
their area of expertise. The scientist's role is to provide the best 
information available and to help analyze the information with complete 
objectivity and neutrality (McKelvey, 1972; Price, 1965; Revelle, 1975; 
Price, 1977, P• 100-108). 

Another view argues that the neutrality of the scientist is an un
realistic and narrow conception of the intellectual task that is involved 
in scientific research. Merely deciding What information to collect and 
present are in themselves value-laden decisions (Dyson, 1979; ~uhn, 197r, 
p. 94-97; 122-129). Further, if science has any legitimate role to play 
in contributing to the public good, then notions of choice must at some 
point enter into the selection of priorities for publicly-funded research 
(Shapley and Roy, 1985, P• 138-158). Policy analysts tend to see scien
tific information's main function in the overall policy choice process 
as one of providing realistic constraints on feasible choices U•7ild avslry, 
1981, P• 136). 

The implications of the foregoing analysis suggest that the scientist 
has important contributions to make to the policymaking process that go 
beyond merely gathering and analyzing data. The perspective of a systems 
approach to environmental and resource issues that includes a long-term 
time frame and the interactive context and consequences of discrete 
actions may imply support by scientists of particular polic1es over 
others. If scientists refuse to participate in policymaking choices on 
the basis of their professional expertise, a vacuum for informed opinion 
is created that is soon filled by others with strong advocacy motives: 
industry, consumers, environmentalists. Special interest groups will 
provide interpretations of the scientist's "neutral" information. In 
the absence of an informed advocacy role by experts, the policymaker is 
forced to make policy on an ad hoc basis, yielding to whatever force, 
pressure or opinion is strongest at the moment. 

It is appropriate and necessary in a democratic system that political, 
economic, and all other relevant values are considered in the final process 
of decisionmaking on any public policy issue. Technical or scientific 
expertise alone do not guarantee policy in society's broad interests. 'f..Te 
are properly fearful of technocracies and "brave new worlds" wt>ere human 
rights are violated in favor of efficiency or notions of a "higher logic" 
derived from the realm of engineering or science (Price, 1977, p. 95-131; 
Taylor, 1977, P• 104-106; Wildavsky, 1979, P• 114-140). ~evertheless, 
there is room in the democratic process for a new balance in which the 
role of scientific information is expanded, where appropriate, to allow 
long-term and systems-wide effects of policies to be considered. 

In order to accomplish such a change, it will be necessary to adopt 
conscious strategies relating to both the organization and substance of 
the scientific endeavor. To plan such a strategy, it is necessary to 
determine where and in what form information can be a significant component 
in the resource policymaking process. The latter question has been dis
cussed above, where attention was focused on collecting and organizing 
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information for policy relevance. Carving out a more active role for 
scientists in the policy arena also requires their participation on a 
broader basis in the various stages of policy decisionmaking. A key to 
such an expansion lies in the notion of the iwportance of scientific 
information to the formulation of appropriate policy questions (Wiloavsky, 
1981, P• 262). 

Information is most effective when it enters administrative and le~is
lative decisionmaking systems at an early stage in the policy process. 
Problem structuring or "agenda setting" is the most crucial p~ase in the 
policy process (Dunn, 1981, p. 40-44). Scientists generally are called 
upon after the problem has been defined hy others and told what info~ation 
is required of them (Cargill and Green, 1986, p. 60-71; Centre for P.esource 
Studies, 1982). Scientists need to bring their understandin~ of natural 
systems to the formulation of the appropriate questions and to the desi~n 
of effective and realistic information-gathering activities. Their 
comprehensive grasp of the parameters of proposed scientific activities 
needs to be meshed with the policymaker's requirement for a solution to a 
problem at an early stage. 

In the energy arena, some of the appropriate questions for pu~lic 
policy are questions about timing and externalities: How ur~ent is the 
need to develop alternatives to petroleum? What are the environmental 
consequences of large-scale substitution of coal for oil and ~as? With 
regard to energy issues raised in the midst of the energy crises of. the 
1970s, the questions of timing and consequences should be central to 
current energy policy discussion: the short term is over and the long 
term is just around the corner (Masters, 1986, personal commmunication; 
Wildavsky, 1981, P• 267). Because we are in the "near term", and it has 
turned out to be a period of abundant supply and cheap price, the predom
inant policy attitude is currently in favor of ignoring lon~-term trenos 
and relying on market forces to ensure the nation's future ener~y security 
(Kash and Rycroft, 1984, Chapter 9). Yet, many energy analysts predict 
that the long-term prospects for secure petroleum supply to the U.S. are 
seriously threatened by the inevitable depletion of resources in the 
u.s. and its "friendly" suppliers after 1995 (Bor~, 19fl6; Despraires, 
1985; Kash, 1986; Masters, 1985). 

Reliance on the neoclassical economic, market-controlled model of 
natural resources as the source of an adequate conceptual framework for 
energy policy places the nation in the hands of those who are wed to 
short-term perspectives and solutions. A more appropriate basis for 
energy policy must include the understanding of the long-term issues 
both with regard to the time frame for evaluating problems and the view 
that they are embedded in an interactive natural syste~. 

The long-term availability of energy and mineral resources is un
deniably affected by many transient industrial, market and general economic 
conditions, by international relationships, regulatory and national security 
requirements, technological innovations, research and development pro~rams 
and many other factors. Yet, underlying each of these considerations 
remains the question of the physical availability of the resource and how 
to ensure that policies are consistent with what we know of the earth. 
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Conclusions 

The message of the need for natural resources policy to become 
more informed by science has two potential audiences. One audience 
is the scientific community, who need to give more thought to how 
scientific information is organized and presented to policymakers 
and to developing more dynamic and aggressive organizational struc
tures for delivering information to the policy arena. 

The other audience is, of course, the policymaker--both those who 
are elected and those who are in administrative positions. They must 
be educated about the need to acquire the capacity (at least through 
support staff) to digest sophisticated and complicated technical anrl 
scientific information, rather than insisting on oversimplifierl general
izations. Times have, indeed, changed; old ways of doing national 
business are no lonller adequate for dealing with the increasingly complex 
and far-reaching consequences of rapid technological advances (Schmanrlt 
and Katz, p. 40-43). 

The hope for solutions to the array of resource-related problems 
confronting the nation lies in an infusion of scientific information 
into our decisionmaking in this policy arena. Conceptual frameworks 
that are linked primarily to economic and political considerations must, 
by their internal logic, deal with what is instrumental and efficient in 
the short-term time frame. Participation of the scientific community in 
the formulation of the natural resources public policy agenda expands the 
perspective on these issues to include their likely long-term effects. 
From this viewpoint, public policy can weigh the responsibilities to 
future generations and the integrity and efficiency of interlocking natural 
systems in the calculations of costs and benefits deriving from policy 
decisions. It is also likely that this is an appropriate basis for 
devising new approaches to new problems that may arise under changing 
conditions. 
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Abstract--End user database searching has been encouraged by 
user friendly software, attractive pricing policies, and spe
cial training sessions to instruct the novice searcher. Some 
researchers, however, have questioned the assumptions that end 
users (a) prefer to do their own searching and (b) are able to 
achieve successful results in a cost-effective manner. 

This investigation examines end user searching in 
geoscience. The author interviewed a number of geoscience li
brarians and geoscientists who provided information on: (1) end 
user training, (2) the extent to which geoscientists actually 
do their own searching, (3) searching techniques employed and 
the perceived success of the results, (4) advantages of end user 
searching and problems encountered, and (5) the nature of in
formation seeking by geologists. Results indicate that rela
tively few geologists search GeoRef themselves if an 
information specialist is available. Searchers are often 
self-taught and seldom consult the thesaurus, preferring to use 
obvious terms that come to mind and familiar authors. They 
enjoy searching and are generally pleased with their results. 
Academic end users in geochemistry appreciate the pricing 
structure of CAS ONLINE. The high cost and time lag of GeoRef 
continue to present problems. 

Introduction 

The notion of the "end user," in information retrieval is not a new 
one. End users are, of course, those individuals who are the recipients 
of information--the researcher, the manager, the client, the student-
whether the information is obtained by online database searches or by a 
quick reference to a handbook or dictionary. However, today the term 
implies the user of computer-based, online information, and the issue is 
the degree to which the end user can, should, or wants to search databases 
directly rather than going through an intermediary such as a librarian. 

End user searching has gained momentum in recent years as hardware 
costs decrease and microcomputers become commonplace, as new software 
options make searching easier and more user friendly, as vendors offer 
attractive pricing for end users, and as telecommunications systems im-
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prove. Thus, end users are finding that searching databases for them
selves seems a more and more feasible proposition. And the increasing 
quantity of information, particularly in the sciences, continues to 
overwhelm the researcher so that any solution for dealing with the in
formation explosion is worth considering. 

Some interesting issues with respect to end user database searching 
have arisen. Will information specialists/librarians be displaced as 
their clientele do more and more of their own searching? What are the 
best methods for training end users? How cost-effective is end user 
searching? Can the end user, who searches relatively infrequently, become 
truly competent? Do a substantial number of end users really want to do 
their own searching, or is the whole phenomenon a figment of database 
marketers' . imaginations? 

This investigation addresses some of these issues as it examines 
database searching in the geosciences. The attitudes and practices of 
information specialists and geoscientists reveal an interesting and, in 
some ways, surprising picture of our field. 

Methodolo&y 

The first objective was to identify and locate geoscientists who 
search GeoRef or other databases so that a profile of our end user popu
lation could be constructed. This was not easy. An obvious . source of 
names was the list of registrants for the American Geological Institute 
(AGI) GeoRef workshops in recent years, however the only list available 
was that from the 1984 annual meetings. It was a sign-up sheet without 
complete addresses and phone numbers and did not indicate whether the 
registrant was a geologist or a librarian. However, it did provide some 
useful contacts and offered a place to start. 

More fruitful were telephone calls to librarians in the U.S. for 
references to end users whom they knew. This often resulted in references 
from the references in a game of follow-the-end-user-network. These 
various approaches yielded about twenty geoscientists who, along with a 
number of librarians, agreed to participate in the project. In the 
process of hunting down end users, I talked to several geologists who were 
not searchers; they may have once attended a workshop but never started 
searching, or at one time they had searched but were no longer doing so. 
They provided useful feedback on problems and difficulties facing end user 
searchers. 

The ·Interyiew 

In telephone conversations of 10-15 minutes end users responded to 
questions concerning the following topics: 

• professional position and field of interest 

• number of searches per month (or year) 
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• method by which they were trained 

• advantages of searching directly rather than 
going through an intermediary 

• searching conducted for others, if any 

• location of terminal (home or workplace) 

• barriers and problems encountered 

• type and success of searches 

The geologists who were interviewed were most cooperative and seemed in
terested in discussing their experiences with database searching. 

Conversations with librarians were less structured and focused on 
their opinions and perceptions of why so few geoscientists are searchers. 
Topics ranged from problems with GeoRef itself to the nature of informa
tion seeking by geologists. Their candid remarks and enthusiastic as
sistance were invaluable. 

Profile of the End User 

Since I was able to locate and interview relatively few end users, 
a formal statistical breakdown of their characteristics would be inap
propriate. Instead, I constructed a subjective profile of the "typical" 
end user whose characteristics appear to follow a fairly standard pattern. 

It is often the case that the geoscientist who searches GeoRef works 
in a company which has no information specialist. For example, the 
searcher's employer might be a small consulting firm or mineral explora
tion and development company, where, although a library is not maintained, 
money spent on searching is considered a necessary part of the company's 
expenses. The occasional geology professor in academia who searches 
GeoRef is much more concerned about cost and tries to perform short, ef
ficient searches. 

Our typical end user conducts from five to ten searches per year, 
although three who were interviewed search as much as twice a month. He 
or she seldom searches for others, but as the "resident expert" may be 
asked advice by colleagues. Training as a searcher was often informal 
and may have been initiated by asking a friend to explain Dialog or re
questing one-on-one assistance from a local librarian. In some cases our 
end user had attended a vendor's or producer's introductory training 
session and occasionally an advanced session. 

Searching takes place more in offices than at home, but most of our 
searchers own micros. In fact, typically, our end user is a person who 
enjoys computers and has "played around" with them for years . As other 
studies have also shown, people already comfortable with computers are 

47 



more inclined to experiment with searching and to persevere in overcoming 
initial barriers. 

End users see a number of advantages in doing their own searching. 
They have no choice, of course, i f a librarian is not available. But they 
also enjoy it and look forward to getting online . They . feel that they 
know exactly what they want and it's nice not to have to explain it to 
someone else. "I know the buzzwords to use. The librarian would be at 
a disadvantage." On the other hand one end user commented, "Sometimes I 
don't know exactly. what I need and it would be hard to explain it to a 
librarian. I often find stuff as I go along that leads me somewhere 
else." One searcher pointed out that he appreciates being able to get 
online as soon as a question occurs to him without waiting to consult 
someone else or requesting a search to be done by others at a later time. 
The advantages of controlling one's own search by structuring it exactly 
as desired, of privacy in searching, and of avoiding delay in getting a 
search done have been expressed by other end users (Bodtke-Roberts, 1983, 
p. 50) and apply equally well to geoscientists. 

Search techniques vary, but our end user very seldom if ever uses 
the thesaurus, preferring to search by fairly narrow, specific terms which 
seem obvious such as the name of a mine. Large, retrospective searches 
are unusual unless the searcher is beginning work in a new area. Knowing 
who is doing important work in a field allows our end user to search 
frequently by author. Browsing online is rare and seems to be confined 
to those with absolutely no funding restrictions. In general, our end 
user is pleased with the search results but feels occasionally that 
"something is probably missing." 

Geoscientists and Chemical Information 

Geoscientists in academic positions whose research interests can be 
served by the chemical literature do search CAS (Chemical Abstracts Ser
vice) ONLINE. Several geochemists and a mineralogist pointed out the 
value of this database, expressing views in sharp contrast to faculty 
attitudes toward GeoRef which is searched much less frequently. What are 
the reasons for these differing opinions? 

Through the years chemists have been more dependent on literature 
than other scientists and continue to have a large appetite for informa
tion. The majority of departments of chemistry offer formal training in 
chemical information, either -through dedicated courses or by integration 
of chemical information training into other courses. (Buntrock and 
Valicenti, 1985 [1], p. 204-5) In fact, searchers with a background in 
chemistry are better prepared to deal with the complex nature of chemical 
structures, terminology, reactions, etc. And as computers have become 
more widely available and increasingly necessary in research, it was na
tural for chemists to combine the dedication to chemical information in
stilled in them as students and their use of new technology. So 
circumstances appear to favor the emergence of the end user searcher in 
chemistry. 
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Chemical Abstracts Service has been active in fostering this trend, 
as they offer a very attractive pricing structure for academic insti
tutions. College and university subscribers to the printed version of 
CA pay only 10% of the total cost of searching CAS ONLINE from 5 p.m. to 
8 a.m., Eastern Time, weekdays and from 8 a.m. to 1 p.m. on Saturday. 
In addition CAS has been paying the telecommunications charges on STN 
International, although that is no longer the case. The program has been 
extremely successful, and many chemists have become enthusiastic search
ers, highly dependent on the database. Thus, the American Chemical So
ciety has assumed a strong leadership role in this area and will certainly 
reap the benefits as all the students who are "hooked" on online searching 
enter the workplace. 

Many academic and business institutions offer inhouse training for 
scientific and technical databases, especially CAS ONLINE and BIOS IS 
(Reiter, 1985; Kirk, 1986; Walton, 1983; Buntrock and Valicenti, 1985 [2]; 
Haines, 1982; Leipzig, Kozak, and Schwartz, 1983; Bodtke-Roberts, 1983). 
One geochemist interviewed in the present study had participated in such 
training and praised it highly. He noted especially the value of its 
continuing nature (over several weeks) and the desirability of having a 
local information specialist who could provide individualized assistance 
and instruction when questions arose. I did not discover any inhouse 
training programs for GeoRef. 

Problems and Barriers 

The dearth of end user searchers in geoscience came as a surprise 
to the investigator. Librarian after librarian reported that "Zero per
cent of our users do their own searching." This section addresses some 
of the problems and barriers which affect both searchers and nonsearchers 
in geoscience and contribute to the lack of end user searching in the 
discipline. 

Why Geolo&ists Don't Search 

Many geoscientists report that they would much rather the informa
tion specialist do it: 

It's more efficient to use Ms. in our library. 

Since searching is so expensive, our company wants it to be 
done as quickly and cheaply as possible. 

Such comments point to the high cost of searching GeoRef. Separate 
budgeting for the database within the budget of the American Geological 
Institute (AGI) has still not been approved; AGI has to have funds for 
activities and projects which do not produce income. Under these cir
cumstances users, ·as well as their employers, seem to feel that the ex
p·erienced intermediary is the more cost effective searcher . 
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Even if money were no object, many geologists who use database 
searches do not wish to invest the time it would take either to learn the 
system initially or, subsequently, to become really competent. They 
simply have no interest in performing a search themselves, or they don't 
own terminals and would find searching too inconvenient. We find this 
same conclusion in other studies--that the majority of researchers don't 
really want to bother with searching except, possibly, at the beginning 
of a new R & D program or in a flurry of experimental, exploratory use 
until the novelty wears off (Hunt, 1983, p. 213-214). Even when terminals 
are exceptionally convenient, the majority seem to prefer the use of an 
intermediary. 

A few geologists who were interviewed had attended one of the AGI 
workshops but had not become end user searchers, primarily because of a 
negative first experience online. When they had returned home and tried 
a search on their own they "had trouble" or "the system was down" or "I 
never really got started." .They lacked sufficient motivation to persevere 
and had lost interest in doing their own GeoRef searches. These obser
vations confirm Gordon's (1983, p . 3) concern that such an experience "may 
alienate some end users from specific systems or databases . " 

Many geologists don't see a need for database searches in their work. 
They feel that they can stay current with the literature without resorting 
to computers. They may belong to very effective invisible colleges and, 
as one librarian put it, "pass literature down" to the next generation. 
One geologist commented, "I know all that's been written on 

Either I would have written it myself or someone would 
have sent me a reprint." One can hardly imagine a chemist making such a 
remark! 

Reiter (1985, p. 422) summarizes the factors which must be present, 
as far as the user is concerned, for the training to "take"--that is, to 
keep the user-trainee searching. There must be an ongoing ~ for in
formation (not just at the beginning of a project) to provide an oppor
tunity for constant practice; there must be motivation to continue to use 
the newly acquired skills (particularly strong when no librarian is 
available); there must be interest in doing one's own searching. We may 
add to these critical factors that the online service must be financially 
affordable. 

Problems for Geolosists Who Do Search 

GeoRef continues to have a serious time lag. John Mulvihill (1986) 
reports an average delay of 15 months from publication until appearance 
in GeoRef for items published in the last five years (for U.S. items 6.6 
months; for foreign 21.4 months). This is not all AGI's fault, of course; 
they rely on the Survey Library for materials, much of which is received 
on exchange, a process which inevitably slows things down. 

Although most end users are happy with the results of their searches, 
an information specialist would certainly question the quality of their 
results as long as they don't consult the thesaurus. Experience would 
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suggest that they are quite likely missing a lot. One end user who does 
use the GEOREF Thesaurus and Guide to Indexing commented that "people get 
a little bit and they think it's okay, but if they knew what was really 
there, they'd be appalled." 

Conclusions 

If the geoscience community sees end user searching as a desirable 
goal, we should ask ourselves the question: "How can we encourage 
geoscientists to become competent searchers and improve their training 
on GeoRef?" Let us examine some approaches. 

Cost Reduction 

Many librarians have urged AGI to offer an academic rate similar to 
that of Chemical Abstracts. This could materialize if GeoRef were loaded 
on STN Inc., unfortunately a rather remote possibility at this time. If 
an academic rate were established in the future, AGI might well consider 
aggressive marketing directly to faculty and students, along the lines 
of Chemical Abstracts' program. Thus, "emergent geoscientists," i.e. 
students, might become attracted to online searching while still in school 
at a time when their need for new literature is high. 

Effective Training 

A great deal has been learned in recent years concerning the phi
losophy, techniques, and problems of training end users. One of the most 
critical aspects is that of hands-on experience during the session itself. 
AGI's workshops at the Geological Society of America's annual meetings 
suffer from the lack of such experience, a problem which several attendees 
commented on in the evaluations of the sessions. Even with some online 
practice during training, the new searcher will likely face unforeseen 
difficulties when confronted with real-world information needs in the 
workplace. At this point, ideally, experienced searchers should be 
available to answer questions and assist the new searcher. 

Feedback from users is critical for effective training. In order 
to gear content to the specific audience, some trainers recommend sending 
participants a questionnaire in advance to determine the types of i nfor
mation that are of interest to them, as well as how and where they seek 
information at present (Reiter, 1985, p. 419). Ostrum and Yoder (1985, 
p. 344) emphasize the importance of interviewing end users after they have 
had the opportunity to use their online searching knowledge in a real
world environment and analyzing their search questions, strategies, and 
results. Such data should have a strong influence on workshop design. 

A group of short training sessions on the basics of searching rather 
than a long intensive workshop is desirable (Haines, 1982, p. 18). In 
this way new searchers have an opportunity to try out what they have 
learned and to clarify any confusing aspects before proceeding to more 
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sophisticated techniques. On the other hand, if sessions are too far 
apart, the course loses momentum and people tend to forget previous in
struction, necessitating too much repetition. Sessions scheduled a few 
days apart are ideal (Reiter, 1985, p. 420). One geologist who had at
tended the AGI workshop commented on the difficulty of absorbing so much 
new information so rapidly and would have liked additional sessions. 

If AGI cannot conveniently offer a multi-session training course, 
they might consider developing a software interface which could serve as 
a GeoRef tutorial sfmilar to that described by Case, Borgman., and Meadow 
(1986) for DOE/RECON end users. AGI is also investigating user-friendly 
front end systems which could help geoscientists overcome some of the 
procedural and intellectual challenges encountered in searching 
(Mulvihill, 1986). Walton (1986) is convinced that such software is 
critical for a successful end user training program. 

Careful attention should be given to designing appropriate documen
tation for end users. They are not particularly concerned with database 
construction and bibliographic control but are, rather, immediate-task
oriented and want to achieve practical, consistent results in a short time 
(Shelton, 1985, p. 416-417). These generalizations certainly seem to 
apply to GeoRef end users, the great majority of whom do not consult the 
GEOREF Tbesaurus at all! It seems clear that AGI should emphasize even 
more strongly the necessity of using the thesaurus in constructing 
searches, making every effort to convince users of the value of carefully 
controlled terminology. 

Geoloiists' Information Seekini Behavior 

The lack of interest in database searching on the part of so many 
geoscientists was somewhat surprising. How much of this can be attributed 
to factors such as training methodo l ogies and database cost is unclear . 
It may well be that no matter what steps are taken by AGI, large numbers 
of geologists would still not incorporate online searching into their 
techniques of information retrieval. Furthermore, there may be signif
icant differences among workers in the various subfields of geology such 
as stratigraphy, palaeontology, and geophysics. Perhaps the real key to 
the future of geoscientists as database searchers lies in the psychology 
and methodology of their information seeking behavior. Clearly, we need 
further research for these questions to be resolved. 
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GEOSCIENCE INFORMATION : 

USER NEEDS AND LIBRARY ORGANIZATION 

Alison M. Lewis 
Florida BUreau of Geology 

903 w. Tennessee St., Tallahassee, FL 32304 

Abstract--Geoscience libraries and their users were the subjects -
of a two part questionnaire dealing with user background and attitudes 
in conjunction with library organization systems. 

The ·23 libraries responding to the first questionnaire varied in 
size, setting, and organizational systems. A variety of classification 
systems are utilized in the libraries, but the majority (82.6%) of 
responding librarians felt the systems they use meet their users' needs. 
In contrast to this, the majority of libraries make use of Library of 
congress subject headings, but there is a clear trend in librarians' 
views that this system is not adequate for their users' needs. 

336 library users responded to the second questionnaire. A 
picture of the waveragew geoscience information user emerged as a 
highly educated male geologist in his early thirties to forties. 

Users generally took a positive attitude toward the library 
and their skills as a user. The information access points they 
consider the most important are : author name, subject heading, 
asking the librarian, and title. No difference was found in the 
type or importance of information access points used in libraries 
using only Library of Congress subject heading. 

FUrther study into users' information seeking habits in differ
ing library environments is recommended, as well as an increase in 
·libraries' use of bibliographic instruction. 

Who are the users of geoscience information? Is there such a thing as 
an waveragew user of geoscience information? What information access points 
do users consider important, and does the organization of the libraries they 
use affect the information gathering process? These are some of the questions 
the author attempted to answer with two questionnaires sent to geoscience 
librarians and library users. 

Questionnaires were sent to 64 librarians chosen from the Geoscience 
Information society membership list. The first questionnaire was a Library 
survey to be filled out by the librarian. This questionnaire was used to 
obtain background on the library and the librarian's assessment of the 
effectiveness of the library organization. The second questionnaire was to be 
made available to the users of the library, in order to obtain information on 
their background, their approach to information, and self-assessment of their 
library skills and attitude toward the library. 
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GIS Library survey 

Of the 64 libraries approached for this project, 23 responded with 
returned questionnaires, for an overall response rate of 36%. Nine out of 22 
academic libraries (40%), 7 out of 20 government libraries (35%), 7 out of 11 
industry libraries (63%), and 0 out of 11 "other" libraries (0%) responded. 

The responding libraries varied in size, from 7 libraries with over 
60,000 volumes to 6 libraries with less than 20,000 volumes. In the middle 
ranges, 4 libraries reported their holdings between 20,000 and 30,000 volumes, 
3 libraries with between 30,000 and 40,000 volumes, and 3 libraries with 
between 40,000 and 50,000 volumes. No libraries reported their holdings to be 
between 50,000 and 60,000 volumes. 

The librarians were asked what classification systems are used to catalog 
materials in their libraries. Eleven libraries use the Library of congress 
(LC) classification system, 7 libraries use Dewey, 8 libraries classify by 
technical repOrt or document numbers, and 10 libraries use other systems. 

Nine of the responding libraries use more than one classification system. 
Of these libraries, 4 use LC in combination with technical report numbers or 
other systems, 2 use Dewey in combination with technical report numbers or 
other systems, 2 use both LC and Dewey, and 1 uses neither LC nor Dewey, but 
makes use of technical report numbers and other systems. 

The systems termed as "other" by the respondents to the classification 
cpestion included shelving theses and dissertations by author name, the ·use of 
SUDOC classification for federal documents, arrangement by in-house 
departmental divisions, and the use of accession numbers. 

Three highly developed in-house classification schemes were reported 
being used by five of the responding libraries. Three libraries make use of 
the u.s. Geological survey classification system. Similar in many ways to 
Dewey classification, this system is specifically geared toward the 
classification of geological materials, as well as those from related 
sciences. Materials are classified by a decimal system \vhich divides them 
into broad subject areas, such as mineralogy or economic geology. Numbers 
given in parentheses indicate the geographical coverage of the work. A given 
source may be given one or both numbers as appropriate, and then an author 
number. 

The Hawaii Institute of Geophysics has adapted the USGS system to meet 
their own specific needs. SUbject classification has been geared toward their 
areas of concern, such as increased coverage in the areas of geophysics, 
volcanology, and oceanography. 

The Florida BUreau of Geology uses a similar type of classification, but 
approaches the problem from a slightly different direction. Materials are 
given a primary numerical designation for specific geographic location 
(generally within the state of Florida) and then a secondary designation for 
subject matter. Author designations are also made to distinguish materials. 

Librarians were asked if they believed that the classification system(s) 
they use meet their users' needs. Nineteen libraries (82.6%) responded "yes". 
Of the 4 libraries that responded "no" to this question, 2 make use of 
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technical report numbers only, 1 uses technical report numbers and another 
system, and 1 uses both Dewey and LC. 

Librarians were also queried on the subject heading lists they make use 
of. seventeen libraries use LC subject headings, 9 use in-house systems, 2 
use other established systems, and one library reported making use of a 
modified version of sears. 

In the categories of "other established" and "in-house" systems, three 
libraries reported use of GeoRef descriptor terms, two use TULSA network 
terms, and others adapted established lists or created their own to meet 
users' needs for increased local geographic area and formation name coverage. 

Librarians were then asked if they believe that the subject heading lists 
they make use of meet their users' needs. Almost half of the libraries ( 11 
libraries or 48%) responded "no". Nine libraries (39%) responded "yes", and 3 
libraries (13%) did not respond to the question. 

Table 1 below shows a comparison between the libraries which responded 
"yes" to the above ~est ion and those responding "no". From the response to 
this question, it appears that librarians perceive difficulties arising for 
their patrons from the use of LC subject headings alone. 

Table 1. comparison of perceived adequacy of subject heading lists. 

SYSTEM(S) 

LC + other system 

In-house system 

LC only 

LC w/modifications 

sears w/modifications 

TOTALS 

AD®ATE
No. Libraries 

4 

2 

1 

1 

1 

9 

% 

44.4% 

22.2% 

11.1% 

11.1% 

11.1% 

100% 

INADEJJUATE
No. Libraries 

2 

2 

7 

11 

% 

18.2% 

18.2% 

63.6% 

100% 

When queried as to the physical make-up of the card catalog, 4 libraries 
responded that they use an on-line catalog, 5 libraries use a catalog in 
drawers, 11 libraries have a combination of both drawers and an on-line 
system, 1 library maintains a comfiche catalog, and 2 libraries have no 
catalogs. Eleven of the libraries that are on-line are members of a network 
or consortium. 

Librarians were asked what kind of bibliographic instruction they used to 
help orient their users. The largest response, from 21 libraries, was that 
they used individual instruction on an as needed basis. This response was 
followed with 16 libraries using orientation for new users, 12 libraries using 
pamphlets or flyers, 12 libraries using tours, and 7 libraries using other 
methods. Nineteen of the 23 libraries use more than 1 method. 
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The bibliographic instruction methods listed as "other" included 3 
academic libraries which make use of classroom instruction. Other methods 
listed were library manuals, acqJisition lists, company newsletters, 
workshops, and none. 

Library user survey 

Three hundred thirty-six library users from 24 libraries responded to the 
users: questionnaire. The response rate per library varied from a low of 0 to 
a high of 76. The average rate of return was 14 ~estionnaires per library. 

When asked to describe themselves, 57% of the respondents called them
selves geologists. Professors made up 10% of the respondents, and students 
12%. Persons filling administrative or management positions made up 8%, 
engineers 5%, and hydrologists 4%. Nineteen percent described themselves as 
"other." 48 respondents (14%) gave two or more answers to this question. The 
most common combinations were those describing themselves as both a geologist 
and an administrator/manager, a geologist and a student, or a geologist and a 
professor. Other multiple responses included hydrologist/professor, 
hydrologist/geologist/professor, geologist/hydrologist, professor/other, 
student/other, geologist/engineer, and geologist/other. 

The terms respondents used to describe themselves in the "other" category 
were most commonly geophysicist, chemist, geochemist, and paleontologist. 
Other science-related job titles listed were mineralogist, economic 
mineralogist, physical chemist, organic chemist, oceanographer, meteorologist, 
soil physicist, geobotanist, hydrogeologist, limnologist, geographer, and 
consultant. 

support function job titles listed as "other" included researcher, 
systems analyst, negotiator, cartographer, engineering assistant, technician, 
information broker, graphic artist, research assistant, technical information 
specialist, and document researcher. 

In a break-down by sex, 82% of the respondents are male, 17% female, and 
1% did not respond to the ~estion. Of the women responding to this ~estion, 
approximately 68% of them hold professional, scientific positions. This is in 
contrast to the male respondents, 90% of whom hold professional, scientific 
positions. The women respondents also tended to be younger and less educated 
than the males. 

Users were asked to state their educational level for the survey. 11% 
have completed post-doctoral work, 30% have their doctorate, 34% have masters 
degrees, 21% ·have a BA/S, 1% have an AA/S, and 2% have high school diplomas. 
Education showed no effect on users' ranking of familiarity with the library 
or their satisfaction in the use of it. 

Users were also asked to give their age. Their answers ranged from 21 to 
73. The mean age was 39.6, the median age was 43, and there were twin modes 
of 32 and 33. The largest percentage of respondents (32%) are in their 30's. 
8% did not respond to this ~estion - over 7.5% of the males and less than .5% 
of the females. 
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The picture of the "average" user of geoscience information now emerges 
as a highly educated, male geologist in his early thirties to forties. 
Although this "average" can be a useful model, it is important to consider the 
entire range of library users when planning effective library service. 

What attitudes do the users hold t oward the library? The good news is 
that 68% responded that they found t he library to be very important to them in 
their present position. 23% said it is important, 8% said it is somewhat 
important, and 1% said it is not important. 

In rating their level of satisfaction with the library, 50% said they are 
very satisfied, 36% said they are satisfied, 10% said they are somewhat 
satisfies, and 4% said they are not satisfied. In breakdowns by age/sex 
groups of the respondents, all groups tended to follow the same high to low 
pattern, with the exception of males in their 20's. This group generally 
tended to be less satisfied, with only 23% giving a response of very 
satisfied. Women of all ages tended to rank themselves more satisfied than 
their male counterparts, with an overall 65% of the women responding that they 
are very satisfied. 

When asked how familiar they are with the library's system of 
organization, 23% of the users responding said they are very familiar, 46% 
said they are familiar, 27% said they are somewhat familiar, and 4% said they 
are unfamiliar with the system. Again, a higher percentage of women ranked 
themselves as very familiar/familiar, until age 50. Data for this group may 
be skewed due to the small number of respondents within it. Otherwise, the 
ranking of familiarity with the library tended to increase with age. 

When asked about the ease of use of the library's catalog, 25% of the 
respondents said they found the catalog easy to use, 56% said it was fairly 
easy to use, 13% said that it was somewhat difficult to use, and 2% said it 
was difficult. users in on-line environments tended to rank the ease of 
catalog use higher. For these users, 43% said that the catalog was easy to 
use, 50% found it fairly easy to use, 7% found it somewhat difficult to use, 
and no respondents termed it as difficult . This response may be due to 
increased user education in on-line environments, as well as to the efficiency 
and expanded capabilities of computerized systems. 

In a correlation of users' rating of their familiarity with the library 
organization and their ease of finding what they are looking for in the card 
catalog, the following relationships were found. Of those users seeing them
selves as very familiar with the library organization, the majority found 
using the card catalog easy to use. For users ranking themselves as familiar, 
somewhat familiar, or unfamiliar with the library organization, the majority 
in each category found it fairly easy to make use of the card catalog. 

User response was also correlated for the relation between familiarity 
with the system of library organization and the rating of satisfaction with 
obtaining information • . For users rating themselves either very familiar or 
familiar with the library organization, the majority responded that they are 
very satisfied. For users ranking themselves somewhat familiar or unfamiliar, 
the majority responded that they are satisfied. 

How often do the users make use of the library? When they are in the 
library, what do they perceive as being important access points to finding the 
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information they are seeking? 

In response to the first question, 54% of the respondents stated that 
they use the library more than once a week. 19% reported that they use the 
library once a week, 15% once every two weeks, 6% once a month, 2% once every 
six months, 1% seldom or never, and 3% gave an "other" response. This data 
may be skewed toward a more frequent response rate due to the different 
methods librarians used for distributing the ~estionnaires. While ·some small 
libraries were able to make the questionnaires available to everyone ·in their 
user community and others advertised the ~estionnaire on bulletin boards and 
in company newsletters, some libraries could only make the questionnaires 
available to those people who actually came into the library. 

Users were asked to rank a list of information access points in order of 
their importance as a primary source for finding the information they need. 
The access points were : call number, subject heading in library catalog, 
formation name, geographic area, author(s) name, title, ask librarian, and 
other. The ranking system was from 1 to a, with 1 being the most important. 
For all of the access points, some users felt that they are the most 
important, while others felt that they are the least important. Users were 
also given the opportunity to rank a given access point "0", meaning that it 
is not important to them at all. see Table 2 for a complete breakdown of 
responses. 

In overall trends, the greatest number of "1" responses were for author 
name, subject heading, asking the librarian, and title, in that order. Title 
responses also received the greatest number of "2" responses and followed a 
similar high to low pattern of response to that of author rankings. The high 
ranking of author and title would tend to suggest that the user already knows 
what s/he is looking for. If this is true, this response raises the ~estion 
of where this prior knowledge is obtained. Is it from conversation with 
colleagues? Is it from reading the scientific literature and book reviews? 
Or is it a familiarity with the authors and works in a particular field and. a 
dependence on these sources for data? 

Previous studies (Montague, 1967, p.96: Besant, 1982, p. 160) snow that 
one-half to one-third of all searches conducted in libraries are actually 
subject searches, and that this rate is even higher in an on-line environment. 
The high ranking of subject headings in this study (second highest number of 
"1" responses) shows that users are aware of the importance of subject 
headings in locating information sources. 

The third largest "1" group was asking the librarian, which peaked again 
in the mid ranges. Ranking of formation name peaked at "6", and the ranking 
of geographic area tended to follow a similar pattern. 

The data for the ranking of call number is skewed due to lack of clarity 
on the researcher's part, which resulted in misunderstanding on the users' 
part. My intention was to measure knowledge of call number systems as a 
primary means of obtaining information, i.e. knowing that books about 
geophysics can be found in the 551 section of a Dewey library and going there 
to look for sources. A number of users responding to this question were 
actually regarding the call number as an important secondary source, i.e. 
using it as a guide to physically locate the they have already found by some 
other means. Taking this into consideration also shifts the results of the 
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other access points. 

Table 2. user ranking of primary information access points. 
------------------------------------------------------------------------------

No. of users per Ranking Unit 

1 2 3 4 5 6 7 8 0 NR 

call Number 37 21 31 47 31 24 50 17 24 48 

Subject Heading 71 50 51 50 39 12 17 6 12 28 

Formation Name 5 5 9 21 33 70 42 14 78 58 

Geographic Area 19 22 30 31 53 50 23 5 51 47 

Author Name 109 78 62 37 11 2 5 2 4 25 

Title 66 108 74 32 6 8 4 4 6 24 

Ask Librarian 68 17 34 35 58 32 22 9 4 25 

Other 21 10 3 6 8 4 4 28 70 180 

------------------------------------------------------------------------------
Rankings are based on 1 to 8, 1 being the most important. A ranking of 0 in-
dicates that the user found this access point to be of no importance. NR 
indicates that no response was given. 

Access points listed as "other" on the ~estionnaire included the use of 
printed indexes, abstracts, and bibliographies; journal names; computer 
searching, including several respondents that listed GeoRef specifically; and 
browsing. 

Since librarians tended to perceive rc subject headings as not meeting 
their users' needs, a correlation was performed on the ranking of information 
access points from users of the seven libraries using LC in the "inadeqJate" 
listing of Table 1, and all other users. There were no significant 
differences between the rankings of any access points from these two user 
groups. 
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Conclusions, Recommendations 

While librarians find LC subject headings inadeqJate for their users 
needs, there is little indication from this survey that users are aware of 
this problem. This result is similar to the study by Mulvihill and 
Eaglesfield (in press) which reported that while 72% of the librarians 
surveyed felt that LC subject headings are inade ~ate, only 19% reported that 
their users complain about the headings. 

Line (1983, p. 26) has said "A person may not -- and this is a critical 
point -- always be aware of his needs." He also suggested (ibid.) that "to 
give users what they want it is sometimes necessary t .o ignore what they say." 

Librarians, as information professionals, are trained to anticipate and 
meet the needs of their user communities. Trying to meet the users' needs is 
probably the main motivation behind the large number of geoscience libraries 
which have modified established subject heading and classification systems, 
and have developed specialized in-house systems. 

users, on their part, are flexible beings, adapting themselves to what
ever system a library chooses to make use of. For example, in the libraries 
which used LC subject headings exclusively, the users still ranked formation 
name as high as users in libraries with other systems. Since LC does not 
generally recognize formation names as valid subject headings, the users must 
be finding information from this access point in other sources, such as 
indexes and bibliographies. 

This study was a measurement of users' perceptions of what are important 
access points for finding information, and is not necessarily a reflection of 
what the user actually does when searching for information. FUrther study of 
users' actions is recommended, and the Geoscience Information society is 
recognized as a potential medium for a cooperative study of information 
gathering habits in differing library environments. 

Increased efforts in the areas of user education and bibliographic 
instruction are also recommended. An informed user tends to be a happier and 
more efficient user. Informed users can also help us to serve them better by 
making their needs known, and by supporting librarians in their efforts to 
improve subject access. 
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PART II 

TECHNICAL SESSION: VOLUNTEERED PAPERS 





EFFECTS OF A NEW COMPUTER SYSTEM ON THE EDITORIAL PROCESS 
AT A STATE GEOLOGICAL SURVEY 

Amanda R. Masterson and Michael P. Roberts 
Bureau of-Economic Geology, The University of Texas at Austin, 

Box X, University Station, Austin, Texas 78713 

Abstract--Introduction of a new integrated computer system at the Bureau of 
Economic Geology, which serves as the state geological survey of Texas, has 
enhanced the publication process at the Bureau. Scientists create manuscripts 
using either their own personal computer or a mainframe computer, editors edit 
the printed document, and typographers set camera-ready type without rekeying. 
The new system has encouraged editors to learn to use word processing and 
other software packages and to sharpen their proofreading skills. Benefits of 
using the computer include ease of text creation and revision and faster 
turnaround time. 

The Bureau as Technical Publisher 

Serving as the state geological survey of Texas since 1909, the Bureau of 
Economic Geology has provided information and service to thousands of people 
each year. Bureau scientists conduct research in the energy, mineral, and 
land resources of Texas, presenting the results of their work primarily 
through professional journals and Bureau publications. Since 1979 the Bureau 
has issued more than 140 items annually in the form of abstracts and papers 
submitted to journals, contract reports submitted to government and private 
agencies, and books and maps bearing the Bureau imprint that are sold to the 
public. Assisting the 67 members of the research staff in preparing their 
work for publication are 6 computing, 5 word-processing/typesetting, and 15 
cartographic staff members, 1 photographer, 3 publication designers, 6.5 
editors, and 2 full-time-equivalent proofreaders. Most Bureau publications 
are sold by direct mail (Fishman, 1979}, but the Bureau maintains a 
publications sales office for walk-in customers and staffs a booth for selling 
publications at geological conventions. The publications process, 
specifically the editorial stage, has been aided by the acquisition of a 
computer system that supports word processing and graphics and provides an 
electronic means of communicating text between authors and editors; discussion 
of this computer system is intended to reveal how a computer system has 
augmented our editorial procedures, not to serve as an advertisement for or 
endorsement of the particular vendor or product. 

History of Computer Use at the Bureau 

Prior to the late 1970's, Bureau researchers relied on the University of 
Texas Computation Center for all work involving mainframe computers. In 1980, 
a computing staff within the Bureau provided programming and other data 
processing services, still using the University's CDC and other mainframe 
computers, to which the Bureau was linked by a number of terminals placed in 
the scientific and administrative (but not publication staff} offices. The 
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word-processing/typesetting staff possessed several Xerox 860 stand-alone 
word-processing machines and an AM Varityper phototypesetting machine that was 
also isolated from the other machines. In the early 1980's plans were being 
made for the Bureau to move to larger quarters {Masterson, 1982) that would 
include facilities for the Bureau's own central computer. To determine the 
type and amount of computer capacity required and to assess the hardware and 
software available at that time, an Office Automation Committee, consisting of 
members of both the research and the support staffs, was appointed by the 
Bureau Director. The committee was asked to recommend an automation plan that 
would afford wide access to all Bureau users and would integrate functions, 
particularly in the area of publications production, by means of an 
appropriate communications network. As a preliminary step the committee 
conducted a survey of the Bureau staff's computer knowledge and actual and 
projected future use of computers. One committee participant was an editor 
who was investigating worker response to office automation as part of her 
master's thesis in journalism {Trimble, 1983); thus, from the outset the 
editors' needs for a usable computer system were taken into consideration. 

During this planning phase, wh i ch lasted from November 1982 through May 
1984, the committee members read many computer journals, held discussions with 
University of Texas computer experts, attended demonstrations by various 
computer companies, and analyzed the results of the Bureau-wide poll. By 
January 1984, three vendors had been selected for further investigation: IBM, 
ATEX, and DEC. IBM and DEC are well-known manufacturers of general-purpose 
computers, whereas ATEX is a specialist supplier of large hardware and 
software systems dedicated to text production {Frank, 1986). In February 1984 
the committee made its general recommendation to the Bureau Director, who 
approved the proposed system and asked the committee to select a vendor and 
place an order before the Bureau's move to the new buildings in the fall of 
1984. In May 1984 Digital Equipment Corporation {DEC) was awarded the 
hardware contract, and the process of hardware acquisition and installation 
began. Cable was installed while the new building was under construction in 
August 1984, the computer room was completed in May 1985, and the VAX 11/780 
CPU was installed in June 1985. The implementation phase began in July 1985, 
when all the terminals went online and a series of user education classes 
began. Some major hardware and software problems developed in late 1985, but 
they were resolved by the spring of 1986. 

In its present form, the computer network consists of more than 100 office 
terminals, 80 of which are linked via a Micom data-switching network to both 
the Bureau's VAX and the University's computers, and 20 of which {including 
all the Editing department's terminals) are linked directly to the VAX for 
speed and reliability of communications~ Output can be obtained from a 
Talaris laser printer with multiple font capability or from several 
conventional printers (dot-matrix, letter quality, or high-speed EDP type). 
The VAX has a memory of 8 megabytes and a disk storage of 900 megabytes. 
Software includes a capable word- processing program {MASS-11) as well as 
programs for data base management and for electronic mail. 
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Computers and the Editorial Process 

Pre-Automation Procedures 

Before the arrival of the computer system, authors composed their 
manuscripts in longhand, submitted them for typing or word processing, 
submitted the typed version for proofing against the handwritten copy, had the 
word-processed version corrected, and then submitted the clean word-processed 
version to Editing. After editing and author review of the editing, the 
manuscript was revised on the word processor, proofread, and submitted to the 
designer for type specifications. Using the type specifications supplied by 
the designer, the typesetter operator then rekeyed the entire manuscript, 
which was then proofread (aloud and silently) and revised on the typesetter 
until clean copy could be obtained for pasteup and printing. 

In June 1984 the Bureau acquired a Shaffstall MediaCom 5000 
phototypesetter interface, which translated the text stored on Xerox word
processing disks into codes readable by the phototypesetting machine. This 
device greatly facilitated publications preparation in two ways: first, it cut 
in half the amount of time required to produce typeset galleys, and second, by 
eliminating the need for rekeying it cut out the need for word-for-word aloud 
proofreading of galleys. Thus the word-processing equipment became compatible 
with the typesetting equipment, allowing faster and easier production of 
camera-ready text once the text had entered the word-processing stage. 

Early Days of Automation 

By November 1984 it was possible for authors to enter their manuscripts 
directly using their own personal computers, such as Macintoshes. After 
authors composed their document on their personal computer the text was 
transferred to a Xerox 16/8 personal computer and stored on a floppy disk that 
was then converted to a Xerox 860 disk using conversion software. Finally the 
text was transferred from the Xerox 860 through the Shaffstall converter to 
the AM CompSet typesetter. Not all of the researchers and none of the support 
staff routinely used their own personal computers, however, so full-scale use 
of this procedure did not occur until the DEC VAX system was introduced six 
months later. 

Current Procedures 

At the moment (October 1986), Bureau authors are generating documents 
using the DEC VT220 terminals in their offices and the VAX word processing 
program known as MASS-11 (Microsystems Administrative Support System). If the 
document is destined to be a formal publication, it goes through numerous 
reviews and revisions before reaching Editing. If the item is informal, the 
author often submits it directly to Editing for a "light editing," which 
consists of checking grammar and punctuation and verifying the spelling using 
the online spelling checker/thesaurus we have begun to compile. For both 
types of documents the editors work with hard copy printed by the Talaris 
laser printer or, less commonly, by an impact printer. Editorial changes are 
marked on the hard copy in colored pencil, and the manuscript is returned to 
the author to answer queries and approve the suggested changes. The author 
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then records the changes on his or her terminal and can either generate a 
document for final review or request that the Word- Processing/Typesetting 
section format the document as needed and submit it for final approval. 

Once the authors began submitting documents that they composed using the 
word-processing software, we editors found that we needed to learn MASS-11 in 
order to assist the authors in prepar ing t heir documents and for our own use 
in writing and editing. We attended in-house training sessions and read the 
documentation provided, but we have found informal training and the trial-and
error method to be the easiist way of learning the system. Although MASS-11 
offers the capability for on-screen editing through a process called 
Redlining, we have yet to use this feature. Were editing done online, the 
word processing software would provide the critical 11 edit-trace .. function 
(Frank, 1986), which creates a record of the changes made to a manuscript. 
Since most Bureau publications are quite long and complicated, however, we, 
like other editors (Greaser, 1981), are hesitant to adopt online editing as a 
standard practice. 

Benefits of the System 

The computer has forged a direct link between author, editor, and 
typesetter that saves time, money, and effort for everyone involved in the 
publications process. What makes the computer useful for authors is the ease 
and speed with which they can generate and modify text. What editors find 
useful is the output; draft copies are more legible and thus easier to 
proofread and edit, and final copy can be generated wit~out a typesetter•s 
having to rekey the entire document. Editors also find the computer helpful 
in generating correspondence and keeping records on editing assignments, and 
authors can consult {but not modify) these records using their terminals. 
Apart from these editorial functions are capabilities such as the electronic 
mail and bulletin board features that help us keep in touch with other Bureau 
employees. The basics of the system are easy to learn, and as Trimble•s 
{1983) study predicted, Bureau editors are willing and able to incorporate 
computers into their work routines. 

The usual dangers in using a computer in editorial work--losing text and 
generating scrambled text {Shillingsburg, 1983)--exist with this system also. 
Although the system•s reliability has improved recently, there is always a 
chance that the computer or printers will shut down or need repairs or 
maintenance. The sharp, clear, correctly formatted and paginated text 
produced by the laser printer can lu l l the proofreader and editor into 
overconfidence about grammar, punctuation, and spelling simply because the 
text looks correct. Relying too heavily on the spelling checker software will 
result in errors involving commonly used words {that/than, now/not, and so 
on). Thus, although the computer system can eliminate much of the drudgery 
associated with writing and publishing, it cannot substitute for letter-by
letter and line-by-line editing and proofreading. 

Future Developments 

Future activities can be looked at from three perspectives; consolidating 
and making the best use of existing facilities; preparing to exploit 
forthcoming hardware and software; and actively contributing to the planning 
process for future acquisitions. 
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The period since the computer was introduced has been devoted to 
assimilating new operating methods. The present network, which will remain, 
is oriented primarily to linking terminals or personal computers simulating 
terminals. A "fourth generation" data management package, which provides 
easy-to-create screen designs for entering and retrieving data, was acquired 
to better utilize the relational data base product supplied with the machine. 
Recently a charge-back accounting system was installed to provide users with 
an accounting of the computing resources they use, and the computing 
management introduced and firmly applied disk quota allocation policies. The 
editing staff is still discovering how existing software can be used to create 
and revise documents, maintain bibliographies, and construct and use a 
thesaurus and guide to Bureau publication style. 

A planned development of the computer system stems from the fact that the 
word-processing stations, the phototypesetting machine, and the VAX, although 
able to communicate information electronically, cannot do so in a "seamless" 
way, partly because of the absence of necessary technology during the 1983-4 
planning timeframe. Consequently, several intermediate steps and considerable 
operating skill are required to navigate text through the network. Current 
plans are to use a local area network (LAN) approach to link workstations, 
including some stations to be used by scientists and a graphics station to be 
used by the cartographers and publication designers. The workstation approach 
will open the door to possibilities of obtaining workstations dedicated to the · 
publications staff and supporting such functions as page layout and book 
design. In the future, editors and other publications staff will be more 
confident in proposing new applications for, as well as receiving the benefits 
of, forthcoming computing technology. 
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TAKING THE NEXT STEP: DIRECTIONS AND REQUIREMENTS FOR COOPERATIVE 

COLLECTION DEVELOPMENT AMONG ACADEMIC GEOLOGY LIBRARIES 

Susan Klimley 

Library, Lamont-Doherty Geological Observatory of Columbia University, Palisades, NY 10964 

Abstract--Academic library resources, both financial and personnel, fall short of 
those needed to acquire all the world's geology literature of interest to researchers and 
scholars. Cooperative collection development has been touted as the best alternative to 
provide researchers with access to the literature. Yet, little progress has been made 
toward this goal. 

The Research Libraries Group's Conoco Study has provided a wealth of 
information on the nature of seven academic geology collections and the areas of 
incomplete coverage that might benefit from cooperative efforts (Klimley, 1986). 

This paper presents additional information from the Conoco Study on the 51% of 
the sample responses that geology selectors considered appropriate for cooperative action. 
Results pertaining to document delivery requirements, the type of material, user 
constituencies who would be affected by cooperative efforts, and the relationship between 
difficulty of acquisition and willingness to share are included. 

As an idea, cooperative collection development has been around for a long time. A sense of 
urgency has been particularly acute among geology librarians as it has been clear for some time that a 
single institution can not collect all the geological literature with its increasing interdisciplinary and 
international characteristics. Geology librarians have held informal discussions at the annual 
meetings of the Geological Society of America on the possibility of coordinating their collections, but 
lack of a formal mechanism has prevented any steps toward this end from being taken. 

In 1984, the Research Libraries Group, a consortium of major academic institutions dedicated to 
improving the services and collections that support research, received money from the Conoco 
Corporation to undertake a study to see how RLG's collective resources could be used more 
judiciously to ensure comprehensive coverage in several disciplines and to assess the financial 
implications of cooperation. Geology was one of the subject areas chosen for study. 

Information on the background on the methodology of the study was presented at the Third 
International Congress on Geological Information held in Adelaide, Australia, June,1986 and was 
included in the Conference's Proceedin~s (Klimley, 1986). The preliminary findings, related to the 
nature of materials collected and not collected by participating libraries, were also described in that 
presentation and will not be repeated here. 

In addition to examining the nature of the collections of the participants, the Conoco study also 
examined the willingness of selectors to forego the purchase of selected items and instead rely on 
other institutions for these materials. In other words, the selectors are willing to consider access to 
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instead of ownership of the relevant geology literature. The study examined the interlibrary loan 
delivery time requirements that would have to be met for such cooperation to occur. In addition, the 
relationships between willingness to collect cooperatively and the type of material, the user groups, 
and difficulty of acquisition of the items included in the study were analyzed. The preliminary 
analysis of the results of this study will be presented in this paper. 

One of the most important findings of the Conoco study was the percentage of materials, 
presently held in their own institutions, that geology librarians believed could be acquired among the 
members of the RLG consortia and still provide the access that their institution's users require. The 
findings were very encouraging. Of the 1535 responses, 51% indicated a willingness to share, if 
certain delivery times could be met This finding verified that the participants believed a substantial 
portion of titles in the study could be considered potential candidates for sharing within the consortia, 
given an acceptable time frame for document delivery. This was a crucial finding in the study. There 
had been concern among some of those on the Study Team that selectors would be willing to give up 
local ownership for only a small percentage of the items included in the sample. 

One can make the case that the sample, pulled from the GeoRef data base, under-represents the 
non-English, foreign society and survey publications that the present study indicates were considered 
most likely for collective action by the participants (Derksen, 1985). Therefore it is of further interest 
that, even with the bias inherent in GeoRef, participants identified a sizable number of shareable titles; 
the percentage of shareable items may increase as the entire universe of geology titles is examined. 

The optimism engendered by the sizable portion of items considered shareable must be tempered 
somewhat by further analysis. The cost of the 49% of itemS participants indicated that they would 
acquire, regardless of availability within the consortium, represents 60% of the total cost of the items 
sampled. This can be accounted for by the fact that these items included a high percentage of the 
high-cost, commercially published titles in the sample. 

In addition to determining the percentage of materials selectors considered shareable, the 
Conoco study attempted to determine the speed of turnaround time via interlibrary loan that would be 
needed in order for a selector to agree that an item was shareable. For each item held, participants 
were asked to judge how quickly an item would have to be available in order for them to consider not 
collecting it locally. They were asked to base their response on the speed needed to meet demand 
rather than delivery time of existing interlibrary loan systems. The following hypothesis was 
formulated to be proved or disproved by the study's results: 

The willingness of selectors to depend on cooperatively-held collections increases as the number 
of working days needed for delivery to the library user from those collections decreases. 

The results of an analysis of the delivery times required for items that were considered 
shareable can be seen in Figure 1. 

Interestingly, although the majority of respondents felt a 3 (51%) to 7 (28%) day turnaround 
time was required, reflecting a need for speedy 
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Figure 1. 51% of the responses regarding items held by participants in the Conoco Study were 
considered shareable with the Interlibrary Loan delivery times indicated in the diagram above. 

delivery, one day turnaround time was nQ.t the most frequently chosen response (12%). Selectors 
apparently felt that materials delivered within 3 to 7 days could satisfy many student and researcher 
needs. An additional amount of material was even considered shareable on 10 to 21 day turnaround, 
a speed being met within the existing Research Libraries Group Shared Resources Program. These 
results suggest there is room for cooperative development using delivery systems other than 
telefacsimile transmission, a costly mechanism for providing one day turnaround time. 

The study also sought to discover the characteristics of the material that was considered 
shareable. One hypothesis addressed the question of the level of materials participants considered 
shareable: 

Selectors will not wish to depend on cooperatively-held materials to satisfy basic reference or 
instructional needs, or to satisfy a comprehensive collection policy. The only way selectors will 
be willing to depend on cooperatively-held collections will be in satisfying general research 
needs. 

Participants were asked to assign a use level to each of the items in the sample which the 
participant held, based on those used by Research Libraries Group to differentiate collection levels: 

MINIMAL LEVEL: A collection in which very few selections are made beyond the most basic 
items 

BASIC LEVEL: A highly selective collection which serves to introduce and defme an area and 
to indicate the-variety of materials available elsewhere. 

INSTRUCITONAL LEVEL: A collection which is adequate to support undergraduate and most 
graduate course work, of less than research intensity. 

RESEARCH LEVEL: A collection which includes the major source materials required for 
dissertation and independent research. 

COMPREHENSIVE LEVEL: A collection in which a library endeavors, so far as is reasonably 
possible, to include all significant materials (manuscript and published), in all applicable 
languages, for a necessarily defined and limited area. 
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3~ considered comprehensive level-
pe rti ci pe nb will i ng to she re 9 7 ~ of these 

6~ considered minimal or basic level-
pertici pants willing to share 34 ~ of these 

23~ considered i nstructionallevel -
participants willing to share 52~ 
of these 

69~ considered research level -
pertici pants willing to share 53~ of these 

Figure 2. Comparison between the perceived collection level of the sample items and 
participants' willingness to depend on another library for the item, given an acceptable level of 
Interlibrary Loan turnaround time. 

Figure 2 indicates the proportion of the sample that participants identified as at a given level and 
their willingness to rely on cooperative efforts to satisfy the need for the title. As one would expect, 
items considered basic or required for minimal level collections were identified as being the least 
likely candidates for sharing. But it is interesting to note that even in this category, 34% of the 
responses consider these items shareable. Contrary to the expectations of the hypothesis, participants 
considered over 50% of the items they characterized as instructional or research materials as being 
shareable. 

Particularly interesting is the high percentage of instructional materials considered shareable. 
Examination of the items falling into this category reveals that a sizable number of research titles were 
considered "instructional" by some participants. Discussion with the participants in the study 
indicates that some participants put research materials used only for class work in this category. This 
tended to raise the proportion of "instructional" materials considered sharable, as participants felt 
instructional needs could be met by access to the items rather than actual ownership. 

The percentage of items considered appropriate for comprehensive collections is noteworthy 
both for its small size and the high willingness to depend on cooperative efforts. The small number 
of items falling into this category may be due to the fact that few geology libraries have the resources 
to collect comprehensively, even in areas in which they have strong interests. The extremely high 
willingness to share this handful of items is probably related to an acknowledgement of the esoteric 
nature of items assigned this level. 

Another question in the study attempted to identify the reason for acquisition of each item held 
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and its relationship to willingness to share. Participants were asked to choose one of the following 
reasons for acquisition of each item in the sample that they held: 

1) Support of current programs i.e. educational programs 
2) Support of current faculty/research interests 
3) Potential research value/ General interest of title 
4) Consortia! or other contractual obligations 
5) Traditional library interest unrelated to current programs/research interest 
6) Other 

The hypotheses to be tested were stated as follows: 

Selectors will be especially willing to depend on their collections to meet the need for material 
thought to have potential research value. 

Selectors will not wish to depend on other collections to satisfy traditional library collection 
interests unrelated to current programs or research interests. 

It must be mentioned from the outset that participants experienced more problems with this 
question than with any other question in the study. Examples of the problems included linking of 
"potential research value" and "general interest of the title" in one choice and the difficulty of selecting 
only one of the options provided. With these caveats aside, we can nonetheless note a pattern in the 
responses. 

As the results shown in Figure 3 illustrate, participants were willing to share from 46% to 67% 
of the items in the acquisition categories. As was hypothesized, participants were willing to share a 
greater percentage of materials thought to support potential (67%) rather than present research 
interests (51%). Although it was thought that participants would be 

45~ acquired to support 
faculty research 
Li b ns 'Kill i ng to 
share 51~ 

18~ acquired to support potential 
research needs Li bns W'illi ng 

to share 67~ 

1 0~ acquired to support 
traditional interests 
Li bns W'illi 119 to share 
56~ 

2~ other 

: ~ : ~ : ~ : ) : ~ : : 2 4 ~ acq ui red to support 
· · · · · · current programs Li bns 

'Kill i ng to share 46 ~ 

Figure 3. Comparison between the reason an item was acquired and willingness of librarians to 
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depend on another library for an item given an acceptable level of Interlibrary Loan turnaround 
time. 

unwilling to share materials related to traditional interests, in fact they were somewhat more willing to 
share these materials than materials acquired to support current faculty research (56% vs 51%). 

As in the previous question, it is somewhat surprising to see the willingness of selectors to 
share materials identified as supporting current programs, i.e. educational programs. This again 
appears to be a result of including research level materials not used to support research programs but 
rather to support instructional programs in the instructional category. This resulted in a group of 
titles, larger than the textbook and secondary literature that one might consider educational, that was 
considered potentially shareable. 

The results indicate that the participants are willing to share a sizable portion of materials 
acquired for all levels of users. The items in potential areas of research and those acquired because of 
traditional interests are considered particularly good areas for cooperative development. 

71 ~ ~eriel~ ere no problem to mei ntai n -
Li brerien~ ere 'w'illi ng to depend on 
other li brerie~ for 47~ 

20~ ~eriels require occe~ionel attention
Li brerien~ ere 'w'illi ng to depend on 
other 1i brerie~ for 54~ 

9~ ~eriel~ require frequent attention-
Librarian~ 'w'ould be 'Willing to depend on other 
librerie~ for 68~ 

Figure 4. Comparison between difficulty of acquiring serials and willingness to depend on 
another library for an item given an acceptable Interlibrary Loan turnaround time. 

Finally, the difficulty of getting items identified in the study was correlated with the willingness 
of participants to share the items. The hypothesis was stated as follows: 

Cooperative collection management will produce significant staff cost savings by the avoidance 
of duplicated selection and acquisition work for serials that are difficult to identify or maintain. 

The results (Figure 4) bore out the assumption of the hypothesis, indicating that as an item 
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became more and more difficult to acquire, the more willing a participant was to try to acquire it on a 
cooperative basis. I would suggest the willingness to share was less driven by the difficulty of 
acquisition than the fact that it is the less frequently used foreign society and survey publications that 
are the most difficult to obtain. 

This part of the study also supported the geology librarian's commonly- held belief that geology 
materials, particularly such important types of materials as guidebooks and congresses, are difficult to 
acquire. To add a point of reference, it is interesting to compare the results in geology with those 
found in the parallel Conoco Study on German literature. While the geology study identified 29% of 
the sample as requiring occasional or constant attention, only 6% of the German sample was put into 
that category. 

In summary, it seems that a significant amount of the geology literature is considered worthy of 
consideration in the development of efforts in "planned dependency." Geology librarians are flexible 
in just about all potential areas of cooperation, not excluding materials on a basis of level, use or user. 
It appears that materials needed for potential research needs or which are acquired to support 
traditional interests and materials that are difficult to acquire are particularly strong candidates for 
cooperative action. The Conoco study has identified a small area of the literature which could be 
managed collectively even within existing interlibrary loan delivery times. 

But this cannot be the end. The Conoco Study was not intended to be merely research, telling 
us interesting things about the nature of American geology collections. It provides geology librarians 
with data for improving access to geological information. The Study has given us evidence that the 
participating geology librarians are willing to develop a geology collection on a national basis. The 
research has verified that there is a potential for change in the way we collect. 

Now it is time to see if we can put a plan into action. The consortia! framework for coordinating 
our collections, the Research Libraries Group, exists. But we must be willing to take the next steps. 
Encouraged by the res~lts of this study, the Collection Management and Development Committee of 
Research Libraries Group has requested that the Geology Librarians develop a pilot project to explore 
the coordination of collecting efforts in geology. It is an exciting challenge. It will be the test to see 
whether the information gained through this study can be used to implement far-reaching changes in 
the way we manage our collections. 
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FINDING GEOSCIENCE INFORMATION 
IN THE CHEMICAL ABSTRAC!S SERVICE DATABASE 
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Marketing and Corporate Development 
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Abstract - The Chemical Abstracts Service (CAS) database includes geoscience
related information in the fields of cosmochemistry, economic geology, fossil 
fuels, geochronology, geothermal resources, mineralogy, petrology, soils, and 
water chemistry. This geoscience information is accessible in both the printed 
and online versions of the CAS database. Users of the database can search 
bibliographic data, controlled-vocabulary and free-text terms, and chemical 
substance information. Searching of the database is facilitated by several user 
aids that explain CAS indexing and chemical-structuring policies. Specific 
examples of online searching techniques illustrate the types of information CAS 
offers the geoscientist. 

Introduction 

Chemical Abstracts Service (CAS) has provided access to geoscience 
information for nearly eighty years, beginning with the first issue of printed 
Chemical Abstracts (CA) dated January 1, 1907. This first issue contains 
abstracts for 18 articles grouped under the section title "Mineralogical and 
Geological Chemistry". The subject matter of these first 18 abstracts ranges 
from the weathering of iron meteorites at an Arizona impact crater to the 
economic geology of various water resources, fossil fuel deposits, and metallic 
and nonmetallic ore reserves. The diversity of geoscience topics in this first 
issue of CA demonstrates a fundamental commitment by CAS to comprehensive 
coverage of the chemical literature of geology and geotechnology. At present, 
abstracts and index information for approximately 1200 geoscience documents are 
added to the CAS database each month, predominantly in the fields of lunar and 
planetary science, ores and ore prospecting, environmental geology, fossil 
fuels, geochronology, geothermal resources, mineralogy, petrology, soils, and 
hydrogeology. CAS prepares these abstracts and indexes for journal articles, 
books, patents, dissertations, technical reports, conference proceedings, and 
review articles in all geoscience subdisciplines as warranted by the presence 
of chemical information in each document. CAS packages these abstracts and 
indexes in a variety of printed and electronic services. This paper will 
provide a brief survey of the CAS services most useful to the geoscientist and 
will demonstrate the use of these services to locate information on a number 
of basic geoscience concepts. 
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Chemical Abstracts Service 

Printed CA 

The oldest of the comprehensive · CAS services is CA. CA consists of weekly 
issues containing abstracts, bibliographic citations, an author index, a patent 
index, and an index of natural-language keywords. Semiannual volume indexes are 
issued for author names, molecular formulas, patents, ring systems, Chemical 
Substance Headings, and General Subject Headings. The Chemical Substance Index 
and General Subject Index contain controlled-vocabulary headings accompanied by 
modifying phrases that explain the relationship of the headings to the original 
documents. Each heading in the Chemical Substance Index includes a CAS Registry 
Number. A CAS Registry Number has no chemical significance but serves as a 
unique identifier for a corresponding unique chemical substance. 

CAS abstracts disclose the latest developments reported in the literature 
of chemical geoscience. For any given geoscience discipline, new abstracts are 
published every two weeks. Each abstract is placed in one of eighty CA sections 
with other abstracts of related subject matter. This permits a reader-to scan a 
particular section to find abstracts with similar subjects and thus keep abreast 
of the latest developments in a given field. For a geoscientist, there are two 
sections of primary interest: abstracts for most geoscience documents are found 
in CA Section 53, "Mineralogical and Geological Chemistry"; abstracts for 
documents covering fossil fuels are found in CA Section 51, "Fossil Fuels, 
Derivatives and Related Products". Tables 1 and 2 summarize the topics within 
these sections. 

Tabla 1. Subject Coveraqa for CA Section 53 
"Minaraloqical and Gaoloqical Chemistry" 

Reviews 
Mineraloqy 
Economic Geoloqy 
• Metallic ores 
• Nonmetallic ores 
Igneous Rocks 
Metamorphic Rocks 
Sedimentary Rocks and Sediments 
Soil Geochemistry 
Abundance of Elements and Isotopes 
Geochronology 
Cosmochemistry and Meteorites 
Water Geochemistry 
• Glaciers and Icecaps 
• Thermal Waters 
• Geothermal Prospecting 
Other 
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Table 2. Geoscience-Oriented Subject Coverage for CA Section 51 
"Fossil Fuels, Derivatives and Related Products" 

Reviews 
Petroleum 
• Geochemistry and Prospecting 
• Production 
• Drilling Fluids 
• Well Treatment 
• Enhanced Recovery 
• Analysis 
Natural Gas Geochemistry and Technology 
Oil Shale Geochemistry and Technology 
Tar Sands Geochemistry and Technology 
Coal 
• Geochemistry and Prospecting 
• Analysis and Properties 
Lignite, Peat and Brown Coal 
Other 

Abstracts for other geoscience topics, such as environmental 
geology, radioactive waste disposal in geologic formations, cold-water 
hydrogeology, crystallography, and the analysis of geological materials for 
purposes other than age determination are found in a variety of other CA 
sections. These abstracts may be located by consulting the keyword index in 
each abstract issue or by scanning the list of "Papers of Related Interest" at 
the end of CA Section 53. 

CA Section Groupings 

CAS divides the content of the weekly CA issues into ·five separate printed 
publications known as CA Section Groupings.---Geoscientists may find that the CA 
Applied Chemistry and Chemical Engineering Section Grouping is a useful current 
awareness tool. This publication includes the CA Sections: "Water", 
"Mineralogical and Geological Chemistry", and "Fossil Fuels, Derivatives and 
Related Products". The CA Section Groupings contain abstracts and bibliographic 
citations reproduced from the printed CA weekly issues, and include a keyword 
index. 

CA SELECTS 

Every two weeks CAS publishes CA Selects, a series of current awareness 
bulletins on 164 narrowly focused scientific and technical topics. Examples of 
CA SELECTS bulletins that may be of interest to the geoscientist are "Drilling 
Muds", "Zeolites", "Enhanced Petroleum Recovery", and "Coal ~cience & Process 
Chemistry". New topics are added regularly to the CA Selects series. Each CA 
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~elects bulletin contains abstracts and associated bibliographic information 
selected from the latest issues of CA by a computer search of the CAS database. 

CAS ONLINE 

Three related CAS computer-readable files, known collectively as CAS 
ONLINE, are available through STN International, the scientific and technical 
information online network. CAS ONLINE includes the CA File for retrieving 
bibliographic information, abstra·cts , and index entries; the Registry File for 
substance searching and identification; and the CAOLD file for locating referen
ces to pre-1967 literature. 

The CA File corresponds to print ed CA from 1967 to the present and is 
updated every two weeks. The geoscientist may identify documents of interest in 
this file by searching abstract text s, natural-language keywords, CAS Registry 
Numbers, General Subject Headings, words from the modifying phrases accompanying 
the controlled-vocabulary headings, and terms from bibliographic citations (such 
as author names, title words, and publication years). In the CA File, CAS 
Registry Numbers rather than Chemical Substance Headings are used as index terms 
for specific chemical substances. 

The Registry File provides access to CAS Registry Numbers for more than 
eight million chemical substances. The CAS Registry Number for each substance 
may be retrieved by searching on chemical substance names, molecular formulas, 
and/or structure diagrams. 

The CAOLD File contains references to substances cited inCA prior to 1967. 
Only a limited amount of information is available for these pre=l967 references: 
the CA reference number, document type (for patents only), and CAS Registry 
Numbers. 

Controlled Vocabulary Headings as Search Terms for Geological Concepts 

CAS provides retrospective access to geoscience documents through 
controlled-vocabulary index headings that name geological processes (e.g., 
"Weathering", "Serpentinization", "Tectonics"), geological properties (e.g., 
"Geological age", "Geological temperature"), geological structures (e.g., 
"Karst", "Calderas", "Dikes"), and geological materials (e.g., "Granite", 
"Coal", "Calcite (CaC03) (13397-26-7]"). These headings are the only access 
point for retrospective searching in printed CA. They provide the online sear
cher with insight into CAS indexing policy anr-can be used as both natural
language and controlled-vocabulary search terms. To help searchers effectively 
use controlled-vocabulary headings in either printed or computer-readable form, 
CAS provides the Index Guide. The Index Guide lists cross references from 
various subject terms and substance names to the controlled-vocabulary index 
terminology and CAS Registry Numbers when applicable. It also includes all 
General Subject Headings and details major points of CAS indexing policy. 
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The Index Guide contains-cross references from common substance names used 
in the literature to Chemical Substance Headings. For example, "Sphene" is 
cross-referred to the Chemical Substance Heading "Titanite (Ca(TiO(Si04)]) 
ll21J5-61-4j". There are also cross-references from concepts to General Subject 
Headings. For example, "Pelite" is cross-referred to "Mudstone". Finally, 
there are "see also" cross-references to related headings that might be of 
interest to the searcher. For example, "Geological age" is listed under the 
heading )'Geochronology" as a related heading. 

Indexing policy notes indicate how various headings are used and what type 
of information one may find there. For example, at the heading "Geological age" 
the note reads: 

Geo~oqica~ aqe 
Studies of the aqe (in years) of geological materials 

are indexed at this heading. The age of 
extraterrestrial materials is indexed at such 
headings as Moon, Planets 

The appendixes to the Index Guide also contain helpful information for the 
searcher·. In addition to a discussion of General Subject Heading selection and 
chemical nomenclature policies, the appendixes contain hierarchies of the 
General Subject Headings. The "Universe" hierarchy (hierarchy 58 in Index Guide 
Appendix I) can be especially useful to the geoscientist in developing a search 
strategy, since it lists geoscience-related General Subject Headings in order of 
increasing specificity. A part of this hierarchy is reproduced in Figure 1. 
This portion of the hierarchy indicates that the broad heading "Clays" as well 
as the nine more specific headings listed below it should be consulted when 
compiling information about clays • 

. . . . Clays 
...... Ararnonite 
...... Bentonite 
...... Catlinite 
...... Fuller's Earth 
...... Gleyans 
...... Kaolin 
...... Molerite 
... . . . Plithite 
. . .... Siallite 

Fiqure 1. Hierarchy of CA Genera~ Subject Headings for C~ays. 

Such a search strategy is necessary because CAS indexes at the most specific 
headings. A broader heading is indexed in addition to narrower headings only 
when three or more of the narrower headings have been cited. For example, an 
article on kaolin is indexed at "Kaolin" rather than at the broader heading 
"Clays". However, a document dealing with kaolin, bentonite, and catlinite is 
indexed at "Kaolin", "Bentonite", "Catlinite", and at the broader heading 
"Clays". 
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All in all, the Index Guide is an invaluable aid to the searcher and should 
be consulted before beginning a search involving CAS controlled-vocabulary 
headings. 

Geological processes, geologi cal structures and all geological materials 
except minerals (e.g., calcite) are i ndexed as General Subject Headings. The 
names of mineral species, elements , i sotopes, and specific chemical compounds 
are indexed as Chemical Substance Headings. This subdivision of CAS index 
headings is illustrated in Figures 2A and 2B. 

CA 
Printed 
Issues 

Minerals 

Augite 
Actinolite 
Chalcopyrite 
Davyne 
Quartz 
Sphene 

Index 
Guide 

! 

Elements and Compounds 

Hafnium 
Zirconium 
Sulfur-34 
Oxygen-18 
Hopane 
24-Methylcholestane 

Search Strategy 

/\ 
Chemica 

I,._ )ubstanc 
Index 

CAS { EJ 
Registry Registry CA File 

\ 
File Number 

- l %(i>'•'•'•".t%4)\ ~ ~ 

Printed CA CAS ONLINE 

Figure 2A. Search Strategies for Geoscience Concepts 
Indexed at Chemical Substance Headings. 

When constructing a search strategy i t is important to recognize these 
subdivisions because searches for Chemical Substance Headings begin in the 
printed Chemical Substance Index or t he Registry File of CAS ONLINE (Figure 2A), 
whereas searches for General Subj ects begin in the printed General Subject Index 
or in the CA File of CAS ONLINE (Figure 2B). 
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Processes 

Granitization 
Earthquake 
Magmatism 
Metamorphism 
Metasomatism 
Volcanism 

CA 
Printed 
Issues 

Structures 

Caves 
Stalactites 
Batholiths 
Glaciers 
Volcanoes 
Diatremes 

Index 
Guide 

Search Strategy 

~ 
General 
Subject 
Index 

Printed CA 

Materials 

Basalt 
Fossils 
Gold ores 
Waters, natural 
Petroleum 
Garnet-group minerals 

\a 
~':'''''!~ '"'' ''W 

CAS-ONLINE 

Figure 2B. Search Strategies for Geoscience Concepts 
Indexed at General Subject Headings. 

The following sections will demonstrate the use of CAti controlled 
vocabulary in searching for information on a variety of basic geoscience 
concepts. Strategies for online searching will be illustrated, although many of 
the principles are relevant to searching printed CA as well. 

Minerals 

Minerals are indexed at over 5,800 Chemical Substance Headings. These 
headings cite traditional and new mineral nomenclature consistent with the 
recommendations of the Commission on New Minerals and Mineral Names of -the 
International Mineralogical Association. For some mineral 
single corresponding Chemical Substance Heading. Cuprite, 
indexed only at the heading "Cuprite (Cu02) ll3U8-76-Sj". 
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however, correspond to more than one Chemical Substance Heading, with each 
heading representing a compositional variant reported in the literature. 
Actinolite, for example, is indexed at the three Chemical Substance Headings, 
"Actinolite [12172-67-7]", "Actinolite (Ca2FeHg4H2(Si03)8) [68992-52-9]", and 
"Actinolite, manganoan [67240-10-2]", all of which should be searched for 
comprehensive retrieval of information on actinolite. 

Thus, a major concern in the search for information on a mineral is the 
identification of all Chemical Substance Headings associated with that mineral 
name. Taking actinolite as an example, the user of a printed index would scan 
"Actinolite [12172-67-7]" and the alphabetically adjacent headings, "Actinolite 
(Ca2FeMg4H2(Si03)8) [68992-52-9]" and "Actinolite, manganoan [67240-10-2]". The 
analogous procedure for a user of CAS ONLINE is a search on the term 
"actinolite?" (where "?" is a truncation symbol) in the complete name ("/en") 
field of the Registry File. Figure 3A shows a Registry File search for 
actinolite that retrieves an answer set "Ll" consisting of CAS Registry Numbers 
that are equivalent to the three Chemical Substance Headings for actinolite. 
Either the entire answer set "Ll" or any of the individual CAS Registry Numbers 
(depending upon which CAS Registry Numbers the searcher considers relevant) may 
be searched in the CA File to retrieve citations to documents about actinolite 
(Figure 3B). 

Mineral Groups 

Nineteen mineral names (e.g., chlorite) 
a class of compounds, rather than a specific 
mineral groups at General Subject Headings. 
ings are shown in Table 3. 

are considered by CAS to designate 
substance, and are indexed as 
These nineteen mineral-group head-

The current format of these mineral-group General Subject Headings was 
established in 1981. Prior to 1981 , some of these mineral groups were indexed 
at General Subject Headings different from those listed in Table 3, and some 
were indexed at Chemical Substance Headings. Therefore, a two-step strategy is 
required for comprehensive retrieval of information on mineral groups. This 
strategy is described below: 

1. Search the name of the current mineral-group heading in the complete 
name ("/en") field of the Registry File to retrieve CAS Registry Numbers 
for any pre-1981 Chemical Substance Headings that have been subsequently 
equated to ·the mineral-group General Subject Headings. These Registry 
Numbers are then searched in the CA File to retrieve their associated 
pre-1981 bibliographic citati ons. 

2. ~earch both the current and previous General Subject Headings for 
the mineral group in the controlled voc_abulary ( "/ cv") field of the CA 
File. 

For each mineral group, the appropriate Step 1 and Step 2 search terms are 
listed in Table 4. In Figures 4A and 4B, this two-step strategy for comprehen
sive retrieval of information on mineral groups is used to find documents deal
ing with the crystal structure of pyroxene-group minerals. 
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•> file reqiatry 

FILE 'REGISTRY' ENTERED AT 09:45:43 ON 06 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> aearch actinolite?/en 

Ll 3 ACTINOLITE?/CN 

•> diaplay Ll l-3 aub 

Ll ANSWER 1 OF 3 

RN 68992-52-9 
IN Actinolite (Ca2FeMg4H2(Si03)8) (9CI) 
SY Actinolite 

MF Ca . 1/2 Fe . 4 H2 03 Si . 2 Mg 
CI MNS 
ST 8:MN,ACTINOLITE 

(H0)2Si ::::::: 0 

@ 1/4 Ca @ 1/8 Fe (II) @ 1/2 Mg 

5 REFERENCES IN FILE CA (1967 TO DATE) 

Ll ANSWER 2 OF 3 

RN 67240-10-2 
IN Actinol i te, manganoan (9CI) 
MF Unspecified 
CI MNS, MAN 

ST 8:MN,ACTINOLITE 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
5 REFERENCES IN FILE CA (1967 TO DATE) 

Ll ANSWER 3 OF 3 

RN 12172-67-7 
IN Actinolite (8CI, 9CI) 
SY Nephrite 
DR 13768-00-8, 12174-03-7 
MF Unspecified 
CI MNS, MAN 
ST 8 : MN,ACTINOLITE 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE * 
REFERENCES I N FILE CAOLD (PRIOR TO 1967) 
337 REFERENCES IN FILE CA (1967 TO DATE) 

[Requeat entry into tbe Regiatry File.] 

["actinolite?" ia ••arched in the "/en" 
(complete name field)] 

[3 Subatance recorda are retrieved in 
ana .. r aet "Ll" . ] 

(Ana .. ra l-3 of Ll are diaplayed 
in tbe "aub" form&t.] 

[CAS Reqiatry N~r] 
[CAS Chemical Subatance Heading] 
(Synonym] 

[Molecular Formula] 

[Structure Diaqr&lll] 

[Indication of tbe n~r of documenta 
in tbe CA Pile indexed at tbia beading] 

[Molecular formula for tbia mineral 
ia unapecified, ao tbe atructur• diagram 
ia not available.] 

[Deleted CAS Regiatry N~ra are 
included in Ll , and will retrieve document• 
in tbe CA Pile for which they were uaed aa 
index beading•. ] 

F~gure 3A. Req~atry F~l• Search for Act~nol~te. 
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•> file ca 

FILE 'CA' ENTERED AT 09:47:12 ON 06 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> ••arch Ll 

L2 421 Ll 

•> diaplay Ll l trial 

L2 ANSWER 1 OF 421 

SC 53-4 (Mineralogical and Geological Chemistry) 
TI Mineralogical-petrographic excursion i n Soonwald 
KW metamorphic rock petrol Soonwald Germany 
IT Metamorphism 

[bqueat entry into 
the CA J'ile.] 

[A aearch on "Ll", 
which contain• 
the CAS Reqiatry 
Number• for 
actinolite, reaulta 
in 421 bibliographic 
citationa.] 

[Diaplay anawer l in 
the "trial" format.] 

(pressure-temp. conditions for, of Soonwald, West Germany) 

IT 1318-49-6 12172-67-7 12174-17-3 121 74-61-7 12244-10-9 
(compn. of, in metamorphic rocks, of Soonwald, West Germany) 

l'i.gure 38. CA l'i.le s .. ch ~or In~o:rmati.on on the Kineral Actinolite. 

Tabl.e 3. Mineral.-Group General. Subject Headings. 

Amphibole-group minerals 
Apatite-group minerals 
Axinite-group minerals 
Chlorite-group minerals 
Feldspar-group minerals 
Feldspathoid 
Garnet-group minerals 
Mica-group minerals 
Olivine-group minerals 
Plagioclase-group minerals 
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Pyrochlore-group minerals 
Pyroxene-group minerals 
Pyroxenoids 
Scapolite-group minerals 
Serpentine-group minerals 
Smectite-group minerals 
Spinel-group minerals 
Tourmaline-group minerals 
Zeolites 



Table 4. Search Ter.ms for Retrieval of Information on Mineral Groups. 

Step 1: 
Registry File Search Terms 

Amphibole-group minerals/en 
Apatite-group minerals/en 
Axinite-group minerals/en 
Chlorite-group minerals/en 

* 
* 

Garnet-group minerals/en 
Mica-group minerals/en 
Olivine-group minerals/en 

* 
Pyrochlore-group minerals/en 
Pyroxene-group minerals/en 

* 
Scapolite-group minerals/en 
Serpentine-group ~inerals/cn 
Smectite-group minerals/en 

* 
Tourmaline-group minerals/en 
Zeolites/en 

Step 2: 
CA File Search Terms 

(Amphibole-group minerals or Amphiboles)/cv 
Apatite-group minerals/cv 
Axinite-group minerals/cv 
Chlorite-group minerals/cv 
(Feldspar-group minerals or Feldspars)/cv 
Feldspathoids/cv 
(Garnet-group minerals or Garnet)/cv 
Mica-group minerals/cv 
Olivine-group minerals/cv 
(Plagioclase-group minerals or Plagioclase)/cv 
Pyrochlore-group minerals/cv 
(Pyroxene-group minerals or Pyroxenes)/cv 
Pyroxenoids/cv 
Scapolite-group minerals/cv 
Serpentine-group minerals/cv 
Smectite-group minerals/cv 
(Spinel-group minerals or Spinels)/cv 
Tourmaline-group minerals/cv 
Zeolites lev 

* No Registry File search necessary for these mineral groups. 

FILE 'REGISTRY' ENTERED AT 19:20:20 ON 12 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> ••arch pyroxene-qroup mnerala/cn 
LS 1 PYROXENE-GROUP MINERALS/CN 

•> diaplay LS l aub 

LS ANSWER 1 OF 1 

RN 12174-37-7 * 
* CAS does not consider this Registry Number to represent a unique 

chemical substance. To search theCA File, use its name(s) or terms 
derived from its name(s) and/or the Registry Number itself. 

IN Pyroxene-group minerals 
SY Pyroxene 
SY Minerals, pyroxene-group 
SY Pyroxenes 
MF Unspecified 
CI MAN, CTS 
*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 
15 REFERENCES IN FILE CA (1967 TO DATE) 

Figure 4A. Raqiatry Fi1e Search ~or Pyroxene-Group Minera1a. 
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Rocks 

•> file ca 

FILE 'CA' ENTERED AT 19:23:58 ON 12 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> aearch LS or (pyroxene-qroup mineral• or pyroxenea)/cv 

L6 

15 L5 
1595 PYROXENE-GROUP MINERALS/CV 
2709 PYROXENES/CV 
4319 L5 OR (PYROXENE-GROUP MINERALS OR PYROXENES)/CV 

•> aearch L6 and cryatal (w) atructure 
109637 CRYSTAL(W)STRUCTURE 

L7 73 L6 AND CRYSTAL(W)STRUCTURE 

•> diaplay L7 1 all 

L 7 ANSWER 2 OF 73 

AN CA104(8) :53743s 
TI Crystal structure refinement of orthopyroxene from Udbur, Mysore, 

India 
AU Zhang, Busheng; Hesse, K. F. 
CS Changchun Coll . Geol. 
LO Changchun, Peop. Rep. China 
SO Kexue Tongbao (Foreign Lang. Ed.), 30(9), 1217-21 
SC 53-1 (Mineralogical and Geological Chemistry) 
sx 75 
DT J 
CO KHTPBU 
IS 0454-0948 
py 1985 
LA Eng 
AB Crystal structure refinement studies were made of metamorphic 

orthopyroxene with the empirical formula 
(Mgl.58Al0.06Fe0.32Mn0.01Cu0.0l)S i206. The at. parameters, site 
occupancy· factors, anisotropic temp. factors, and bond lengths and 
angles are tabulated. The structure has 2 k i nds of Si03 chains, with 
the SiA chains better extended along c than the SiB chains. The av. 
bonds are 1.628 .ANG. for SiA-OA and 1.638 .ANG. for SiB-OB; the av. 
angle for OA-S i A-OA (109.4.degree.) is very close to that for 
OB-S iB-OB (109 . 5 . degree . ) . The Ml site is principally occup i ed by 
Mg2+ ions , whereas Fe2+ ions are preferentially ordered into the M2 
site so that the [M2-06] octahedron is more distorted than the 
[Ml-06] octahedron, which is relatively regular. 
orthopyroxene crystal structure India 

IT Pyroxene-group minerals 
(orthorhombic, iron-magnesium, crystal structure refinement of, of 
Mysore, India) 

F~qura 4B. CA F~le Search for Informat~on on Cryatal Structure 

of Pyroxene-Group Minerala. 

Classes of rocks are indexed at General Subject Headings such as 
"Sedimentary Rocks", "Metamorphic Rocks", and "Igneous Rocks". Specific rock 
types are indexed at separate General Subject Headings, such as "Dolostone", 
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"Monzonite", and "Metapelite". The General Subject Headings for rocks can be 
found by consulting the Index Guide. The specificity of the search can be 
enhanced by including information from the modifying phrases that accompany the 
headings. For example, information specifying the type of granite, such as 
peraluminous, biotite, or two-mica, are likely to be included in the modifying 
phrase. Figure 5 illustrates a search strategy for finding information on 
biotite granites. The mineral name biotite and the General Subject Heading 
"Granite" are searched using a "link" proximity operator that insures their 
occurrence in the same index entry. 

•> file ca 

FILE 'CA' ENTERED AT 11:17:16 ON 06 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> aearch qranite/cv(l)biotite 
8310 GRANITE/CV 
2521 BIOTITE 

Ll 165 GRANITE/CV(L)BIOTITE 

•> diaplay Ll 3 trial 

Ll ANSWER 3 OF 165 

SC 53-3 (Mineralogical and Geological Chemistry) 
TI A preliminary study of REE elements and fluid inclusions in the Homme 

granite, Flekkefjord, South Norway 
KW granite biotite Homme Norway 
IT Rare earth metals, occurrence 

(in granite, country rock assimilation and magma fractionation in 
relation to, of Homme Formation, Flekkefjord, Norway) 

IT Granite, preparation 
(biotite, formation of, country rock assimilation and charnockite 
magma fractionation in relation to, of Homme Formation, 
Flekkefjord, Norway) 

[Granite ia aearched 
in the "/cv" (controlled
vocabulary) field, 
linked "1" to biotite.] 

[Ana-r 3 ia diaplayed 
in the trial format.] 

l'igur• 5. Search tor Intormation on Biotit• Granite•. 

Ores 

Ore classes are indexed at General Subject Headings such as "Ores and Ore 
deposits", "Ore prospecting", and "Ore formation". Ores of specific metals are 
indexed at separate General Subject Headings such as "Lead ores", "Copper ores", 
and "Tin ores". At many of the specific ore headings, the Index Guide cites 
cross references to important ore minerals. The following cross reference is 
listed for the heading "Tin ores": 

Ti.n Ores 

cassiterite -----see Cassiterite (Sn02) (1317-45-9] 
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This cross-reference indicates that a comprehensive search for information on 
tin ores should include as search terms both the General Subject Heading "Tin 
ores" and the Chemical Substance Heading correspond ing to the mineral 
cassiterite. To limit retrieval to studies of cassiterite as an ore mineral, 
search for cassiterite combined with a modifying phrase that contains the terms 
"ore", "ores", "deposit", "deposits", or "prospecting". This strategy is 
effective because CAS indexing of mineral-commodity studies consistently cites 
one of these five terms in the modifying phrases of mineral headings. A 
complete search strategy for the comprehensive retrieval of information on tin 
ores is illustrated in Figures 6A and 6B. 

The General Subject Headings for the specific metal ores are also used to 
index complex or polymetallic ores. For example, a copper-lead-zinc ore is 
indexed at the heading "Copper ores" with "lead-zinc-" cited in the associated 
modifying phrase; analogous entries are made at the headings "Lead ores" and 
"Zinc ores". This indexing policy permits the retrieval of studies on copper
lead-zinc ores by using the " link" operator to require that the heading "Copper 
ores" occurs with a modifying phrase containing "lead" and "zinc". The search 
reproduced in Figure 7 uses such a strategy to locate information on the use of 
trace element surveys in prospecting for copper-lead-zinc ores. 

•> file reqiatry 
FILE 'REGISTRY ' ENTERED AT 21:45:44 ON 07 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> ••arch caaaiterite/cn 

L3 1 CASSITERITE/CN 

•> diaplay L3 l aub 

L3 ANSWER 1 OF 1 

RN 1317-45-9 
IN Cassiterite (Sn02) (9CI) 

SY Cassiterite (8CI) 
SY Var1amoffite 
SY Tins tone 
SY Tin ores, cassiterite 
DR 61026-51-5 
MF 02 Sn 
CI MNS 
ST 8:MN,CASSITERITE 

0 : :Sn :::0 

1118 REFERENCES IN FILE CA (1967 TO DATE) 

(Caaaiterite ia ••arched in the "/en" field) 

(CAS Reqiatry Number for caaaiterite ia 
retrieved and diaplayed . ) 

Figure 6A. Reqi•try File Search for Ca••iterite 
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•> file ca 
FILE 'CA' ENTERED AT 21:45:55 ON 07 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> ••arch (tin orea)/cv or L3(l) (orel or depoaitl or proapecting) 

2438 (TIN ORES)/CV 
1121 13 

83637 OREi 

47268 DEPOSIT# 
13180 PROSPECTING 

302 L3(L) (ORE# OR DEPOSIT# OR PROSPECTING) 
L4 2559 (TIN ORES)/CV OR 13(1) (OREt OR DEPOSITt OR PROSPECTING) 

•> diaplay ti, ind L4 4, 56 

14 ANSWER 4 OF 2559 

TI Granitic Rocks and their Relation of Cassiterite-Sulfide Ore 
Mineralization (Granitoidy i Svyaz' s Nimi Kassiterit-Sul'fidnogo 
Orudeneniya) 

KW book granite cassiterite sulfide ore 
IT Igneous rocks, properties 

(granitic, assocd. with cassiterite sulfide ore mineralization) 
IT 1317-45-9P 

(sulfide deposits of, formation of, granitic rocks in relation to) 

LS ANSWER 56 OF 2559 

TI Mineralogical expression of phosphorous in leucogranites. 
Contribution to the tin-tungsten metallogeny. Case of the Ribeira 
mine (Tras os Montes, Portugal) 

KW phosphate leucogranite tin tungsten ore 
IT Phosphates, uses and miscellaneous 

(minerals, in prospecting for tin-tungsten ores, in granites) 
IT Leucogranite 

(phosphate minerals and, prospecting for tin-tungsten ores in 
relation to) 

IT Tungsten ores 
(tin-, phosphate assocn. with, in leucogranites) 

IT Tin ores 
(tungsten-, phosphate assocn. with, in leucogranites) 

IT 1306-05-4 12199-51-8 12260-07-0 12267-88-8 
(tin-tungsten ores assocn. with, in leucogranite) 

Figure 6B. CA File Search ~or In~ormation on Tin Orea. 
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["tin orea" ia 
aearchecl in the 
"/cv" field.] 

["ore" with a 
aingle truncation 
aymbol (I) 
ia linltecl to 
depoaitl or 
proapecting.] 

[Title and 
indexing are 
diaplayed for 
citation• 4 
and 56 of 
ana-r L4.] 

["copper orea" 
ia aearchecl in 
the "/cv" field, 
and linltecl to 
"lead", "zinc" 
and "proapecting."] 



•> file e& 

FILE 'CA' ENTERED AT 11:25:13 ON 06 OCT 86s 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> search (copper orea)/cv (l) zinc(l)lead(l)proapecting and trace(w)elementt 

9114 (COPPER ORES)/CV 
126962 ZINC 

88316 LEAD 
13180 PROSPECTING 

30 (COPPER ORES)/CV (L) ZINC (L)LEAD(L)P ROSPECTING 

55625 TRACE 
167640 ELEMENTt 

42412 TRACE(W)ELEMENTt 
Ll 10 (COPPER ORES)/CV (L) ZINC(L)LEAD(L)PROSPECTING AND TRACE(W) 

•> display Ll 2 ti, ind 

L1 ANSWER 2 OF 10 

TI Trace-elemental anomalies in surface water near a small l ead-zinc 
mineralization a t Menez-Albot (Brittany, France) 

KW l ead zinc ore prospect i ng stream France 
IT Trace elements 

Rare earth metals, occurrence 
(in waters, of streams, lead-zinc ore prospecting in relation to, 
of Brittany, France) 

IT Copper ores, occurrence 
( l ead-zinc-, prospecting for, trace-element a nomalies in surface 
wate r s i n relation to , of Brittany, France) 

["copper ores " is 
searched in the 
" /cv" field, and 
linked to "lead", 
"zinc" and 
"prospecting."] 

i'iqure 7. A Search ~or In~ormation ~or Oainq Trace Element Geochemistry 

in Proapectinq ~or Complex Copper-Lead-Zinc Ore• . 

Free-Text as Search Terms for Geological Concepts 

There are some geological concepts for which CAS does not provide 
controlled-vocabulary headings, e.g., time-rock divisions (Columbus Limestone, 
Fort Union Formation), time divis i ons (Cenozoic, Permian, Holoc.ene), and 
geographic locations. Author terminology for these concepts is routinely cited 
in title words, abstract texts, keywords, and the modifying phrases accompanying 
the controlled-vocabulary headings, and as such is searchable online. In 
searching for these concepts, it i s necessary to use a variety of free-text 
synonyms in the search strategy. The natural-language terms are searched in the 
Basic Index ("/bi" field) of the CA File, which includes single words from 
titles, keywords, and controlled-vocabulary headings with their modifying 
phrases. Natural-language may also be searched in abstract texts (the "/ab" 
field) of the CA File. The following sections will demonstrate the use of 
free-text in searches for geoscience concepts that have no controlled-vocabulary 
headings. 
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Processes and Structures 

General Subject Headings for many geological structures and processes can 
be found in the Index Guide. Examples of these headings are "Stalactites", 
"Moraines", "Fumaroles", "Migmatization", "Weathering products", and "Geological 
liquid inclusions". Processes and structures that cannot be found in the Index 
Guide are often indexed at broader headings, with the narrower concept cited in 
the associated modifying phrase. Search strategies for processes and structures 
that do not have controlled-vocabulary headings are illustrated in Figure 8. 
These strategies include terms which occur as broad controlled-vocabulary terms 
associated with free-text terms. The "(w)" proximity operator is used to search 
for adjacent terms in the specified order. The "(a)" proximity operator is used 
to search for adjacent terms in either order. 

•> file ea 

FILE 'CA' ENTERED AT 09:57:03 ON 11 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> aeareb petroleua(w)recov.ry(l) (water(w)flood? or waterflood?) 
11 1487 PETROLEUM(W)RECOVERY(1) (WATER(W)F1000? OR WATERF1000?) 

•> ••arch qeoloqieal(w)formationl(l)pluton~ 
12 117 GE010GICAL(W)FORMATIONt(1)P1UTONt 

•> aeareb (tectonicl(a)platel)/ab,bi 
13 1128 "(TECTONICI(A)PLATEt)/AB,BI 

•> aeareb <-tamorphi-(a) contact) /ab,bi 
14 641 (METAMORPHISM(A)CONTACT)/AB,BI 

i'igure 8. S.axch Strateqi•• for Proc:••••• and structure•. 

Geologic Rock Units 

In constructing a sear.ch strategy for information on a time-rock division, 
it is important to consider the variety of names that an author might use, e.g., 
"Dakota Sandstone", "Dakota Formation", or "Dakota Group". The search should 
include a combination of relevant names and can be run on abstract texts as well 
as on terms in the Basic Index of the CA File (Figure 9). 
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=> file ca 
FILE 'CA' ENTERED AT 13:47:53 ON OS SEP 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOC I ETY 

•> aearch (dakota(w) (aandatonel or qroup or formation))/ab,bi 
480 DAKOTA/AS 

Ll 

548 DAKOTA/BI 
5467 SANDSTONEt/AS 
3886 SANOSTONEt/BI 

227938 GROUP/AS 
119390 GROUP/BI 
334376 FORMATION/AS 
538819 FORMATION/BI 

26 (DAKOTA(W) (SANDSTONEt OR GROUP OR FORMATION))/AS,BI 

•> diaplay Ll 1 all 

Ll ANSWER 1 OF 26 

AN CA99(20) :161628v 
TI Goyazite in kaolinitic altered tuff beds of Cretaceous age near 

Denver, Colorado 

AS Goyazite [12004-66-9], contg. Sr 9.4-13.1\, occurs as euhedral 
crystals (1-3 .mu.m) forming .ltoreq.lS\ of thin, kaolinitic clay 
beds in the Cretaceous Dakota Group and the overlying Mowry Shale in 
the Dakota hogback west of Denver. The host rocks are volcanic 
ash-derived kaolins and a co-diagenetic origin for the goyazite is 
proposed on the basis of its euhedral pseudocubic, rhombohedral 
morphol. The goyazite probably formed during early diagenesis, 
shortly before or during alteration of the ash and before extensive 
compaction of the beds. 

rigure i. 0. rile Search ~or 'r!.a.-Rock Diviaiona. 

Geographic Locations 

[The ••arch ia run 
on the word "Dakota" 
directly followed 
by either "aandatone", 
"group" or 
"formation." The 
aearch ia run in 
the Baaic Index 
(bi) and in the 
abatract text (ab) 
which are aeparate 
fielda in the CA 
File.] 

[Anawer 1 ia dia
played in "ALL": 
format. Notice 
the phraae "Dakota 
Group" in abatract, 
which allowed 
retrieval of thia 
record.] 

CAS does not provide a controlled vocabulary for geographic locations. 
However, author terminology for geographic locations is routinely reproduced in 
titles, abstract texts, keywords, and the modifying phrases accompanying 
controlled-vocabulary headings. A search for information on a geographic region 
should include large and small geopolitical subdivisions as well as the names of 
major geographical features (e.g., Carpathian Mountains). The latter are 
especially important when they cut across geopolitical boundaries. Figure 10 
shows a search for information on prospecting for petroleum in Australia. Note 
that the names of individual states were included as well as the country name. 
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•> file ca 

FILE 'CA' ENTERED AT 19:59:38 ON 08 OCT 86 
COPYRIGHT 1986 BY THE AMERICAN CHEMICAL SOCIETY 

•> ••arch petroleua proapectinq/cv 
L1 2917 PETROLEUM PROSPECTING/CV 

•> ••arch (auatraliaf or queenaland or taamania or victoria or 
nortbern(w)territory or new(w)aoutb(w)walea)/ab,bi 

L2 8978 (AUSTRALIAt OR QUEENSLAND OR TASMANIA OR VICTORIA OR NORTHERN 

•> aearch L1 and 12 
L3 46 L1 AND L2 

•> diaplay L3 1 ti, ind 
L3 ANSWER 1 OF 1 

TI Regional facies and geochemical evaluation of the southern Denison 
Trough, Queensland 

KW petroleum prospecting Queensland; natural gas prospecting Queensland 
IT Mudstone 

Sandstone 
Siltstone 
Sedimentary rocks 

(gas and oil prospecting in, of Queensland) 
IT Petroleum prospecting 

Natural gas prospecting 
(in sedimentary rocks, of Queensland) 

IT Oil shale 
(prospecting in, of Queensland) 

l'igu:re 10. CA l'ile s-:rch fo:r Geoq:raphic Locations. 

Summary 

CAS services are an important source of chemically-oriented geoscience 
information. Printed and computer-readable indexes provide access to 
bibliographic citations and abstracts which can be used as current awareness 
and retrospective information sources. The strategies and suggestions presented 
in this paper should guide geoscientists in the use of printed CA and CAS ONLINE 
to access a wide variety of geoscience information. 
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GEOLOGIC INFORMATION ON ALASKA 

Julia H. Triplehorn 

Geophysical Institute Library 
University of Alaska-Fairbanks, AK 99775-0800 

Abstract--Geologic information on Alaska; where do you look? For older 
and classic works, the maze of territorial documents must be searched. 
Some of the more important ones are The Reports of the Governor of 
Alaska, Alaska Territorial Department of Mines publications and the 
Alaska Railroad records. Other older sources are the 
Wickersham-Bibliography of Alaskan Literature 1724-1924, 
Fritts-Bibliography of Alaskan Geology and the Arctic Bibliography. 
Printed indexes with more current geologic information are: 
Bibliography and Index of Geology , and lists of publications from the 
u.s. Geological Survey, u.s. Bureau of Mines and the Alaska Division ·of 
Geological and Geophysical Surveys. For other current reference 
sources, most library users now search the computer databases of GEOREF, 
NTIS, GEOARCHIV, TULSA, and COLD. 

In addition, Cobb (U.S. Geological Survey) has published a number of 
bibliographies by quadrangle and mineral. Numerous specialized subject 
bibliographies have been published, but these are frequently hard to 
locate. Alaska has a lot of envir onmental impact statements and these 
contain good overviews of regional geology. The grey literature of 
contract reports for government agencies, consulting reports and 
in-house publications present diffi cult bibliographic and location 
problems. Four libraries in the State specialize in geologic 
information: Alaska Field Operations Center Library, U.S. Bureau of 
Mines-Juneau; Alaska Resources Library, U.S. Bureau of Land 
Management-Anchorage; Rasmuson Library and the Geophysical Institute 
Library, University of Alaska-Fairbanks. 

INTRODUCTION 

Alaskan geology, what comes to mind? Prudhoe Bay, gold mining, 
surging glaciers, erupting volcanoes, extensive coal reserves, Good 
Friday earthquake, Mt. McKinley, or just spectacular country. For many 
geologists, it has been a dream to work on this last frontier. This all 
turns to a nightmare when they encounter the devil's club leaves, the 
mosquitos, forty-below-zero, and the maze of geologic literature. 

This paper is an overview of geologic information sources on Alaska 
and major libraries where they can be obtained. The Bibliography and 
Index of Geology, Petroleum Abstracts, and Bibliography on Cold Regions 
Science and Technology are all excellent reference sources for 
information on Alaskan geology, but the intent of this paper is to point 
out some additional sources. My paper will be in three parts: 1. 
Historical sources, 2. Current sources (after statehood), 3. Major 
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geologic collections in Alaskan libraries. There are also two 
appendices: 1. A List of Alaskan Geologic Bibliographies, 2. A Chart 
for Mineral Resources of Alaska by year and the equivalent U. s. 
Geological Survey Bulletin numbers. 

Historical Sources 

A brief review of important events in Alaskan history will be 
helpful to begin the discussion of information sources for they are 
entwined. 

1741 

1784 

1867 

1884 

1897-1898 

1912 

1923 

1942 

1958 

1968 

1977 

Table 1. Important Events in Alaskan History 

Bering Expedition landed in Alaska and proved Asia and North 
America were not connected. 

Russians established the first white settlement on Kodiak 
Island. 

U. s. bought Alaska from Russia. 

Congress provided laws and a federal court for Alaska. 

Klondike and Alaska rush for gold. 

Congress established Alaska as a u. s. territory and 
provided for a territorial legislature. 

Alaska Railroad completed connecting Seward to Anchorage and 
Fairbanks. 

Alaska Highway completed. 

Alaska became a state. 

Large oil reserves discovered at Prudhoe Bay. 

First oil flowed through pipeline from Prudhoe to Valdez. 

Alaskan geologic literature is closely tied to these significant 
historical events with notable increases in the literature with the 
following events: Gold Rush, Alaska Railroad, 1964 Alaska Earthquake, 
and Prudhoe Bay discovery. 

Another important observation from this table is that Alaska was a 
territory for a long time 1884-1958. During these years, the annual 
reports from a number of agencies were very important. The following 
table lists the major annual reports for this period. 
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Table 2. Important Annual Reports for Geological Information. 

Report of the Governor 1884-1 958 
Report of the Territorial Mine Inspector 1915-1926 
Report of the Commissioner of Mines to the Governor 1935-1959 
Mineral Resources of Alaska 1904-1958 

The Report of the Governor of Alaska to the Secretary of the 
Interior (title varies slightly) i s a good overview of the territory 
from 1883-1958. The section on mi nes and minerals gives detailed 
information about the various working mines and mineral deposits. 
Through the years, the report changes character from a rambling 
narrative on mining to a more statistical report. 

Two other reports of interes t for tracking mining information are 
the Report of the Territorial Mine Inspector to the Governor of Alaska 
from 1915 to 1926 and this supercedes the U. S. Bureau of Mines and the 
Report of the Mine Inspector for the Territory of Alaska to the 
Secretary of the Interior from 1911-1914. These reports give additional 
information about the mines during this time. If your great Uncle 
Samson came to Alaska and was never heard from again, the accident 
reports may be the clue as to where he died. 

The Report to the Commissioner of Mines to the Governor was a 
biennial statistical report from 1935-1958. This publication has a 
detailed list of the working mines as well as an accident report list 
from these mines. 

Another significant publicati on for territorial information is the 
Mineral Resources of Alaska; Report on Progress of Investigations. It 
was issued by the U. S. Geological Survey from 1904 to 1958 as a series 
within their bulletin series. Appendix 2 lists the bulletins' numbers 
and the report year. This publication covers the work of the Geological 
Survey in Alaska with annual stat i stics and work done by commodity, as 
gold, coal, tin. Additional secti ons were included with detailed 
geologic studies of specific areas. These latter studies are easily 
found in the Index of North American Geology. 

In addition, another older source would be the Wickersham
Bibliography of Alaskan Literature 1724-1924. Wickersham was a pioneer 
Alaskan judge and territorial delegate to Congress. He published the 
authoritative bibliography on Alaska up to 1924. Many of the items in 
the bibliography can be obtained in special files at the Alaska State 
Library in Juneau or at Rasmuson Library at the University of Alaska. 

Another source would be the Arctic Bibliography published by the 
Arctic Institute of North America. This is a comprehensive bibliography 
on the Arctic from early expeditions to approximately 1967. The 16 
volume set has good Alaskan coverage with articles that are not found in 
any other source. 
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Fritts-Bibliography of Alaskan Geology (6 paper issues) was 
compiled from the Bibliography of North American Geology. It covers the 
geologic literature from 1831 to 1972 and is arranged by broad subject, 
then subdivided by region. An example of this would be Structural 
Geology-Interior. 

Just a few of the more surprising sources for geological 
information are the Navy Alaska Coal Commission, U. S. Coast Guard, 
Alaska Railroad Commission, and Bureau of Naval ~ersonnel. The reason 
for this was the N~vy was interested in coal for its Pacific fleet and 
the Alaska Railroad was interested in fuel for the trains. World War II 
added to these with work on the Alaska Highway and extensive studies of 
strategic minerals. How do you find out this kind of information? You 
need to study the history of the area in which you are interested and 
then figure out the agencies who were involved, as Amchitka and the u.s. 
Atomic Energy Commission. The 1964 Good Friday Earthquake is another 
example where lots of agencies were involved and a quest for earthquake 
photographs led me not only to the U.S. Geological Survey, but also to 
the u.s. Air Force, u.s. Navy, u.s. Coast Guard, U.S. Corps of 
Engineers, and U.S. Housing and Urban Development. 

Current Information 

The primary sources for current information are the printed indexes 
and databases, mentioned at the beginning of this paper. The key one is 
the Bibliography and Index of Geology. In addition to this, I would 
like to point out some additional sources. The following table may be 
useful to help track information from the territorial government into 
statehood: 

Table 3. Government Agency Name Changes 

1913-1924 Alaska (Ter.) Mine Inspector 
1935-1959 Alaska (Ter.) Department of Mines 
1959-1968 Alaska Division of Mines and Minerals 
1968-1970 Alaska Division of Mines and Geology 
1970-1972 Alaska Division of Geological Survey 
1972- Alaska Division of Geological and Geophysical Surveys 

As is evident from this list, the Alaska Division of Geological and 
Geophysical Surveys has had a number of name changes through the years. 
Their list of publications includes not only the current reports but 
also the historic ones as well. The main series are Professional 
Reports, Special Reports, Reports of Investigation and Public Data 
Files. The Public-Data Files are available for review at the office in 
Fairbanks or can be xeroxed for a fee. At present, many puplications 
are in this category because of the severe budget cuts and the expense 
to publish this information. These are not listed in GEOREF. The only 
way to locate these publications is to request a list from the Survey 
office. 
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u.s. Geological Survey, Alaska Geology Branch at Menlo Park 
publishes a monthly list called Technical Data Bibliography. This is a 
list of reports, maps and abstracts on Alaska: published by the USGS, 
and by USGS authors in USGS publ i cations. 

In addition Cobb (U.S. Geological Survey) has published a number of 
bibliographies by quadrangle and mineral. These bibliographies have 
been a great service to geologists in their quest for Alaskan 
literature. All of these are listed in Appendix 1. 

Numerous specialized bibliographies have been prepared. These have 
also been listed in Appendix 1. Primarily they deal with certain 
geographic areas as the North Slope, the Arctic National Wildlife Range, 
the Copper River Basin, and the Cook Inlet with only a few on minerals. 

Guidebooks 

Alaska is a state with few guidebooks. The first and only one 
until recently was the International Association for Quaternary Research 
guidebook for Central and South-Central Alaska (1977). In 1983, during 
the 4th International Conference on Permafrost, 6 guidebooks were 
prepared by the Alaska Division of Geological and Geophysical Surveys 
covering the Interior and North on the Haul Road. The Alaska Geological 
Society has sponsored some recent field trips and these have log books 
but they may not be readily available. Two recent conferences, the 
Geological Society of America-Cordilleran Section (1984) and the 
American Association of Petroleum Geologists-Pacific Section (1985), had 
extensive field trips and fieldguides about the state. 

Environmental Impact Statements 

Environmental impact statements can provide a wealth of geologic 
information on specific areas such as, the National Park and Refuge 
areas, the Susitna Dam Project, the Alyeska Pipeline, etc. Many times 
an interim or progress report will have more detailed information than 
the final report. A recent list of federal environmental impact 
statements in Alaska, by Joanna Phillips, is called Into the 80's with 
an Alaskan Environmental Impact Statements: a Bibliography. It is 
arranged by agency with a subject index. 

Theses 

Many universities have students working on research projects in 
Alaska for their theses and dissertations. The first knowledge of these 
projects for Alaskans is frequently a GEOREF search. That is exactly 
how I discovered the "Bibliography of Geoscience Theses and 
Dissertations on Alaska (1968-1982)" which appeared in the Mountain 
Geologist. It is very difficult to keep track of these theses, but 
Rasmuson Library and Alaska Resources are attempting to acquire them. 
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Grey Literature 

Theses are an excellent example of the Alaska literature problems. 
Many people come to Alaska to work on research projects. Alaskan 
scientists and their libraries never hear about the results of these 
projects because they are published in the researchers' state 
publications or in their own agencies' reports. Contract reports for 
government agencies, consulting reports and in-house publications 
present difficult bibliographic and locational problems. 

This problem of accessing the grey literature has been a recurring 
theme at the Arctic Science Commission Hearings in Alaska. Grey 
literature has been defined in various ways. Perhaps the best 
definition is by Barbara Sokolov at the Arctic Environmental and 
Information Center:- "Any technical report NOT analyzed on a 
bibliographic database and NOT available through the bibliographic 
utilities (computerized library networks). If you can find a technical 
report in both types of databases, it is not grey." NSF Arctic Science 
Information Report (Draft). 

Alaskan geologic literature has lots of grey literature; 
everything from consulting reports from the native organizations to a 
paper the researcher put between two colored sheets of paper. The best 
clues for tracking grey literature are to write the individual or his 
agency to see if they still have a copy. This problem is currently 
being examined by an NSF grant by Ms. Sokolov and a final report should 
appear in the summer of 1987. 

Now that you have identified the items you need, where do you 
obtain them? At this time I would like to mention the major Alaskan 
libraries for geologic information. It may be helpful to know that most 
Alaskan libraries are on the WLN (Western Library Network) with only one 
library, the Alaska Resources Library, on OCLC (Online Computer Library 
Center). 

Four ·libraries in the state specialize in geologic information: 
Alaska Field Operations Center Library, u.s. Bureau of Mines-Juneau, 
Alaska; Alaska Resources Library, U.S. Department of Interior-Anchorage; 
Rasmuson Library and the Geophysical Institute Library, University of 
Alaska-Fairbanks. These libraries have attempted to obtain the grey 
literature in their collection areas. If they don't have the item you 
need, many times they can refer you to another source. 

The Alaska Field Center Library in Juneau is small but has an 
excellent collection of literature from territorial days on Alaskan 
mines. One of their unique access points is by individual claim which 
can be very helpful at times. They have consulting and contract work 
reports for Bureau of Mines' projects. 

Alaska Resources Library is administrated by the Bureau of Land 
Management with department-wide responsibility to the Department of 
Interior and is located in Anchorage in the Federal Building. The 
collections' strengths are the publications of the U.S. Geological 
Survey, the u.s. Bureau of Mines and Alaska Division of Geological and 
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Geophysical Survey, Alaskan Masters and Ph.D. theses and dissertations, 
environmental impact statements, such as Chulitna, Susitna, and Cominco, 
and many consulting reports. 

The Geophysical Institute Library at the University of 
Alaska-Fairbanks collects information in the area of solid-earth 
geophysics in Alaska. The main strengths are Alaska glaciers and 
volcanoes, 1964 Good Friday Earthquake information and photographs, 
permafrost, geothermal sources and plate tectonics. 

The Rasmuson Library is the main campus library at the University 
of Alaska-Fairbanks and has the most extensive geologic collection in 
the state with complete collections of Alaska publications from the U.S. 
Geological Survey, the u.s. Bureau of Mines, and the Alaska Division of 
Geological and Geophysical Surveys. In fact, all the lists of 
publications in this paper can be found in this one collection, except 
for the Alaska Division of Geological and Geophysical Surveys 
Public-Data Files. 

This paper has been an overview of geologic reference sources on 
Alaska, both historical and current. Hopefully this paper has helped 
you identify some new information sources next time you have an Alaska 
research project. 

102 



APPENDIX 1 

Alaska Geologic Reference Sources 

Addicott, w. 0. 1971. 
Tertiary Marine Mollusks of Alaska: an Annotated Bibliography. 
U.S. Geological Survey Bulletin 1343. 30 p. 

Alaska Department of Community and Regional Affairs. 1981. 
Flood Data Bibliography. 23 p. 

Alaska Department of Natural Resources. Planning and Research Section. 
1977. 

Resource Bibliography, Susitna River Basin. 317 p. 

Alaska Division of Geological and Geophysical Surveys. 1985. 
Reports and Maps Issued by the Alaska Division of Geological and 
Geophysical Surveys. Information Circular 11. 83 p. Addendum. 
1986. 13 P• 

Alaska Division of Geological and Geophysical Surveys. 1985. 
Map of DGGS Publications with Author Quadrangle Indexes. 
Information Circular 23. 43 p. 

Alaska Division of Geological and Geophysical Surveys. 1986. 
Resource Information - Upper Kuskokwim River Basin Land-Use Plan, 
Section M. Geologic Literature References. Public Data-Files 
86-53. 

Alaska Field Operation Center Library. Annual. 
Index of Bureau of Mines Publications on Alaska in the Bureau of 
Mines Library at Juneau, Alaska. u.s. Department of the Interior. 
Bureau of Mines. Alaska Field Operation Center. 

Albanese, M. D. 1986. 
Bibliography and Index of Alaska Gravity Data. 
Geological and Geophysical Surveys Public-Data 
(on computer) 

Albertson, G. H. 1931. 

Alaska Division of 
Files 86-23. 41 p. 

Geological Index of Publications of the United States Geological 
Survey. Denver , Colorado, Geological Publishing Company. 2 v. 

Arctic Environmental Information and Data Center. (Alaska) 1976. 
Bibliography of Naval Petroleum Reserve No. 4: Supplement. 
Anchorage, Alaska, University of Alaska, Arctic Environmental 
Information and Data Center. 68 p. 

Arctic Environmental Information and Data Center. (Alaska) 1977. 
A Geological Bibliography of the Denali Project Area, Alaska. 
Anchorage, Alaska, University of Alaska. Arctic Environmental 
Information and Data Center. 1 Microfiche. 
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Arctic Environmental Information and Data Center. (Alaska) 1976. 
Pet 4 Bibliography in Proposed Study Plan for the National 
Petroleum Reserve in Alaska. Anchorage, Alaska, University of 
Alaska, Arctic Environmental Information and Data Center. 86 p. 

Bartsch-Winkler, S. and K. M. Reed. 1986. 
Geologic Studies in Alaska by the U.S. Geological Survey during 
1985. u.s. Geological Survey Circular 978. p. 110-173. 

Bart~ch-Winkler, S. 1980. 
List of Geologic Maps in Alaska Published by the u.s. Geological 
Survey, post-1930: Scales 1:20,000 to 1:63,360 (through June 
1980). U.S. Geological Survey, Anchorage. 15 p. 

Benton, J. 1979. 
Outer Continental Shelf Oil and Gas Information Program: Alaska 
Index (December 1974-June 1979), an Annotated Guide to Reports and 
Documents Used by the Federal Government in the Decision-making 
Process for Leasing, Exploration, Development, and Production of 
the Outer Continental Shelf. U.S. Geological Survey Open-File 
Report 79-1345. 91 p. 

Blean, K. M. 1976. 
Reports Pertaining to Naval Petroleum Reserve No. 4 and Adjacent 
Areas of Northern Alaska Prepared by Members of the U.S. Geological 
Survey. U.S. Geological Survey Open-File Report 76-654. 89 p. 

Booth, s. E. 1986. 
U.S. Geological Survey Open-File Reports for Alaska, 1938-1985. 
U.S. Geological Survey Open-File Report 86-208. 139 p. 

Bromberg, E. 1958. 
A Bibliography of Theses and Dissertations Concerning the Pacific 
Northwest and Alaska. Supplement, 1949-1957. Oregon Historical 
Quarterly, V. LIX: 27-84. 

Bromberg, E. 1949. 
A Bibliography of Theses and Dissertations Concerning the Pacific 
Northwest and Alaska. Pacific Northwest Quarterly v. 40 (3): 
203-252. 

Bromberg, E. 1971. 
Bibliography of Theses and Dissertations, Pacific Northwest and 
Alaska: Supplement, 1964-1970. Oregon Historical Quarterly V. 72 
(3): 225-279. 

Buck, E. H. 1979. 
Comprehensive Bibliography and Index of Environmental Information 
for the Beluga-Susitna, Nenana, and Western Arctic Coal Fields. 
Anchorage, Alaska, University of Alaska, Arctic Environmental 
Information and Data Center. 132 p. 
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Buck, K. L. 1957. 
Selected Annotated Bibliography of Thorium and Rare-Earth Deposits 
in the United States, Including Alaska. U.S. Geological Survey 
Bulletin 1019-F. p. 517-541. 

Bundtzen, T. K. (1986) 
Bibliography of Metals, Industrial Minerals, Coal and Other 
Commodities in Alaska, 1980-1985. Alaska Division of Geological 
and Geophysical Surveys. Public-Data Files 86-19. 
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APPENDIX 2 

MINERAL RESOURCES OF ALASKA 

Year USGS BULLETIN 

1904 259 
1905 284 
1906 314 
1907 345 
1908 379 
1909 442 
1910 480 
1911 520 
1912 542 
1913 592 
1914 622 
1915 642 
1916 662 
1917 692 
1918 712 
1919 714 
1920 722 
1921 739 
1922 755 
1923 773 
1924 783 
1925 792 
1926 797 
1927 810 
1928 813 
1929 824 
1930 834 
1931 844 
1932 857 
1933 864 
1934 868 
1935 880 
1936 897 
1937 910 
1938 917 
1939 926 
1940 933 
1941-1942 943 
1943-1944 947 
1945 963 
1946-1950 * 
1951-1953 989 
1954-1955 1024 
1956-1959 

* No annual review, special topics on Alaska for the rest of the series. 

113 







ISBN 0-934485-14-3 


	GSISCover0050 corr
	GSISCover0050b
	GSIS-Grayscale2417
	GSIS-Grayscale2418
	GSIS-Grayscale2419
	GSIS-Grayscale2420
	GSIS-Grayscale2421
	GSIS-Grayscale2422
	GSIS-Grayscale2423
	GSIS-Grayscale2424
	GSIS-Grayscale2425
	GSIS-Grayscale2426
	GSIS-Grayscale2427
	GSIS-Grayscale2428
	GSIS-Grayscale2429
	GSIS-Grayscale2430
	GSIS-Grayscale2431
	GSIS-Grayscale2432
	GSIS-Grayscale2433
	GSIS-Grayscale2434
	GSIS-Grayscale2435
	GSIS-Grayscale2436
	GSIS-Grayscale2437
	GSIS-Grayscale2438
	GSIS-Grayscale2439
	GSIS-Grayscale2440
	GSIS-Grayscale2441
	GSIS-Grayscale2442
	GSIS-Grayscale2443
	GSIS-Grayscale2444
	GSIS-Grayscale2445
	GSIS-Grayscale2446
	GSIS-Grayscale2447
	GSIS-Grayscale2448
	GSIS-Grayscale2449
	GSIS-Grayscale2450
	GSIS-Grayscale2451
	GSIS-Grayscale2452
	GSIS-Grayscale2453
	GSIS-Grayscale2454
	GSIS-Grayscale2455
	GSIS-Grayscale2456
	GSIS-Grayscale2457
	GSIS-Grayscale2458
	GSIS-Grayscale2459
	GSIS-Grayscale2460
	GSIS-Grayscale2461
	GSIS-Grayscale2462
	GSIS-Grayscale2463
	GSIS-Grayscale2464
	GSIS-Grayscale2465
	GSIS-Grayscale2466
	GSIS-Grayscale2467
	GSIS-Grayscale2468
	GSIS-Grayscale2469
	GSIS-Grayscale2470
	GSIS-Grayscale2471
	GSIS-Grayscale2472
	GSIS-Grayscale2473
	GSIS-Grayscale2474
	GSIS-Grayscale2475
	GSIS-Grayscale2476
	GSIS-Grayscale2477
	GSIS-Grayscale2478
	GSIS-Grayscale2479
	GSIS-Grayscale2480
	GSIS-Grayscale2481
	GSIS-Grayscale2482
	GSIS-Grayscale2483
	GSIS-Grayscale2484
	GSIS-Grayscale2485
	GSIS-Grayscale2486
	GSIS-Grayscale2487
	GSIS-Grayscale2488
	GSIS-Grayscale2489
	GSIS-Grayscale2490
	GSIS-Grayscale2491
	GSIS-Grayscale2492
	GSIS-Grayscale2493
	GSIS-Grayscale2494
	GSIS-Grayscale2495
	GSIS-Grayscale2496
	GSIS-Grayscale2497
	GSIS-Grayscale2498
	GSIS-Grayscale2499
	GSIS-Grayscale2500
	GSIS-Grayscale2501
	GSIS-Grayscale2502
	GSIS-Grayscale2503
	GSIS-Grayscale2504
	GSIS-Grayscale2505
	GSIS-Grayscale2506
	GSIS-Grayscale2507
	GSIS-Grayscale2508
	GSIS-Grayscale2509
	GSIS-Grayscale2510
	GSIS-Grayscale2511
	GSIS-Grayscale2512
	GSIS-Grayscale2513
	GSIS-Grayscale2514
	GSIS-Grayscale2515
	GSIS-Grayscale2516
	GSIS-Grayscale2517
	GSIS-Grayscale2518
	GSIS-Grayscale2519
	GSIS-Grayscale2520
	GSIS-Grayscale2521
	GSIS-Grayscale2522
	GSIS-Grayscale2523
	GSIS-Grayscale2524
	GSIS-Grayscale2525
	GSIS-Grayscale2526
	GSIS-Grayscale2527
	GSIS-Grayscale2528
	GSIS-Grayscale2529
	GSIS-Grayscale2530
	GSIS-Grayscale2531
	GSIS-Grayscale2532
	GSIS-Grayscale2533
	GSIS-Grayscale2534
	GSIS-Grayscale2535
	GSIS-Grayscale2536
	GSIS-Grayscale2537
	GSIS-Grayscale2538
	GSIS-Grayscale2539
	GSIS-Grayscale2540
	GSIS-HCover0051a
	GSIS-HCover0051corr

