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PREFACE 

The papers tncluded in Volume 10 of the Geoscience Information 
Society's Proceedings were presented at the Fourteenth Annual Meetfng 
in San Diego, November 4 and 5, 1979. The symposium entitled 
"Collection development in geoscience I ibraries" consisted of six 
papers on collecting different types of I ibrary material for use in 
geoscience I ibraries. The Society's contributed papers session 
consisted of ffve papers presented on various aspects of the 
geoscience information field. One paper was not avaflable at the 
time of pub! ication. 

Papers appear as submitted by the authors. 

Rosa I i nd Wa I cott 
Program Chairperson, 1979 
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PART I 

SYMPOSIUM : COLLECTION DEVELOPMENT IN GEOSCIENCE LIBRARIES 





COLLECTION DEVELOPMENT IN GEOSCIENCE LIBRARIES: 
MONOGRAPHS 

Marie Dvorzak 
Geology Library 

University of Minnesota 
Minneapolis, Minnesota 55455 

Abstract: Monographs are an important but expensive 
part of any geoscience library. Textbooks, general 
interest publications, specialized reference or subject 
works and conferences are published as monographs. 
Selection should be guided by a carefully prepared 
collection development statement which will evaluate 
present user needs, anticipate future areas of interest, 
consider past collecting policies, and place priorities 
on various subject areas. Such a statement will serve 
as a guide for coordination of selection, preparation 
of budget requests, and allocation of money to geo
science subfields. 

Complicating selection decisions are types and avail
ability of material, nature of geoscience publishing, 
and price. Trade publications, although widely announced 
and readily available, are often quite expensive. Non
trade monographs (generally issued by local, national, 
and international government agencies and geological 
societies), while usually inexpensive, are often diffi
cult to acquire. User evaluations, reviews, publisher 
and vendor information and conference announcements are 
useful selection tools. Geology, a discipline with 
strong historic and descriptive elements, relies heavily 
on maps, plates, photographs, and drawings. All of these 
characteristics influence selection, preservation and 
weeding. Librarians must consider quality of paper and 
binding, suitability of material to be photocopied or to 
be placed on microform, possibility of interlibrary loan 
and ease of handling. Overlying all collection develop
ment decisions is cost; cost for materials, services and 
space. Librarians, faced by increasing budget con
straints, are challenged to be both quantitative and 
qualitative in their evaluations. 

Collection Development Statement 
Collection development is one of the most, if not the most, 

challenging of all library activities. To build a collection 
which meets the needs of a particular user group and their 
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organization on a rational bas i s and to do so within the strong 
budget constraints facing mo s t li brarians today is very difficult. 
Complicating collection deve l opment in the geosciences are such 
factors as the range of subjec t s covered, characteristics of the 
literature, volume and types of materials and sources. These 
factors present problems not onl y in selection and acquisition 
of geoscience litera t ure, bu t i n a r eas such as user access, budget 
control, collection evaluati on, preservation and weeding. 

The carefully prepared co l lection development statement 
which evaluates present user needs, considers past collecting 
policies, anticipates future a r eas of interest and places priori
ties on subject areas serves as a useful framework for the vari
ous aspects of collection deve l opm e nt. 

In 1979 the Collect i on Development Committee, Resources and 
Technical Services Division, American Library Association pub
lished Guidelines for Collecti on Development (1979). The guide
lines identified these elements of collection development policy: 

1) Analysis of genera l i nst i tutional objectives including 
clientele to be served, general subject boundaries of 
the collection, kinds of programs or user needs sup
ported (research, instructional, informational, etc.). 

2) General priorities and l i mitations governing selection 
including degree of support for strong collections, 
forms of material, languages, geographical areas and 
chronological period s collected or excluded. 

3) Cooperative co l lection agreements affecting policy. 
4) Detailed analysis of col l ection development policy for 

subject fields including an appropriate identification 
of subjects and assign ment of intensity codes for each. 

As Pruett (1979) reports, the structure proposed by these 
Guidelines is workable for geoscience collections, but that using 
the LC classification scheme as suggested by the guidelines 
presents problems. If the guideli nes are to be used to create a 
policy for geoscience resea r ch lib r aries, it will probably be 
necessary to use a more det a iled subject list. One approach that 
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I have found helpful is to use the Fields of Interest terms from 
the Bibliography and Index of Geology and supplement these terms 
with subject terms from GEOREF as needed. Since many library 
users are familiar with this terminology and the terms are up

dated as new usage occurs, the subjects collected are readily 
identifiable. But what terminology and user involvement in de
veloping the statement would be appropriate for an individual 
library would depend on the type of library, its clientele, the 
level of collecting, and the local institutional situation. 

Characteristics of Geoscience Literature 
Another element, critical for collection development, which 

is often not explicitly stated is an understanding of the charac
teristics of the literature of the field. Geological literature 
and the type of geological information users need differ in sever
al important ways from most other sciences. Among the factors 

that differentiate this literature are: 
1) It is historical -- Geoscience literature stays current 

for a much longer time period than is true for other 
sciences such as chemistry. In a study done of material 
published in 1960 and 1965, J. Craig (1969) found only 
35 % of the references were to items published in the 
last 5 years. 

2) It is often descriptive-- This descriptive literature 
is usually voluminous and needs to be available for a 
long time. Although descriptive literature is generally 
used by only a few people in any given time period, it 
is important because it represents nature in a systematic 
form. 

3) It is visual -- It relies heavily on maps, plates, photo
graphs, tables and drawings which are an integral part 
of the literature. 

4) It has a wide subject distribution -- Geologists use 
literature and information from many sources including 
all the physical sciences, many of the biological 
sciences and several social sciences such as economics, 
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anthropology, and geography. 
5) It is internationa l , published on a worldwide basis, 

and in many lang uages -- Dowden (1979) mentions that 
45 % of all geologi cal literature is published in 
languages other than English. Because so many of these 
items are of regional importance, they are less likely 

to be translated than other science literature. Much 
important geologic a l literature is in languages most 

geologists do no t read and published in countries with 
poorly developed book trades. Thus a given geological 
publication is les s likely to be available in the aver
age library, tha n a publication of no greater signifi
cance in other sci e nce fields. 

These factors are impo r tant because they influence so many 

collection decisions. Alt hough librarians might not specifically 
refer to these factors, they are reflected in the types of ques
tions librarians ask such as : As a selector am I seeing all of 
the items of interest to the library and in time to acquire them? 
Should this item be purchase d even if no one will use it in the 
near future? If this item i s not acquired, can it be borrowed 
on interlibrary loan, photocopied, or received on microform if 
needed in the future? Can t his item be preserved in its present 
format for the number of yea r s it will be needed? 

Publishing of Geoscience Literature 
Although, as is true i n other sciences, serials are still 

the most important form of geoscience literature, monographs 
are an expensive and essenti a l part of any geoscience library 
collection. Certain factors are making monographs more important 
to the user. The amount of literature is increasing rapidly. 
G. Craig (1969) estimates th e literature of geology is doubling 
every 10 or 15 years. Geolo gy is becoming more specialized and 
interdisciplinary. The changing nature of much scientific re
search places greater emphas i s on reviews of research rather than 
the actual research. Reflecting this trend Osburn (1979) states 
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11 the scientist of the late 20th century needs to have access to 
current facts in a vast range of fields, but usually does not 
need to study the full knowledge context of those facts. Find
ings, conclusions, results and an account of methodology consti
tute the information sought 11

• The cumulative effect of these 
trends is to make the research review monograph more important 
to geologists. Nor are problems in monograph selection and 
acquisition unique, they are germane to other types of geologi
cal materials. 

Included in the category of monographs are textbooks, 
general interest publications, specialized reference or subject 
works and conference proceedings. Generally monographs are pub
lished by trade publishers, including commercial and university 
presses, government agencies (local, national and international), 
and societies/associations (also local, national and internation
al). Each type of publisher presents special problems. Trade 
publications, although widely announced and readily available, 
are often quite expensive. Non-trade publications while gener
ally inexpensive are often difficult to obtain. Pruett (1979) 
points out many of the most important geoscience publishing 
societies and agencies do not advertise widely, are not handled 
by vendors and have complex payment requirements. As for expense, 
Dowden (1979) refers to a recent study showing that geology 
monographs from American publishers cost an average of $25.98, 
the highest of any scientific or technical category. Since 
this study, it has been my experience that prices have risen 
sharply. It is now common to see geology books from American 
trade publishers at $40 to $50 and those from Western Europe at 
$40 to $100. Another area of concern is the quality of the 
monograph in physical terms such as its binding, paper, etc. 
Poorly produced materials were previously received mainly from 
small or regional organizations. Now it is becoming common to 
receive a monograph costing $60, published by a major commercial 
publisher, and have it need rebinding immediately. 
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Geoscience Information Society Questionnaire 
To gather information for this symposium, a questionnaire 

was sent to 206 Geoscience Information Society (GIS) members. 

Fifty-two responded; 29 from university libraries, 16 from cor

porate libraries and 7 from government libraries. One question 

asked that respondents rank in order of importance four produ

cers of geologic literature: commercial publishers, national 

government agencies, geological associations/societies and state/ 

local government agencies. The literature produced by geological 
associations was ranked the most important by almost half of all 

respondents, 21 of 50, with university librarians ranking it as 
the most valuable 17 of 29 times. Next in order of importance, 
respondents listed publications of national government agencies. 
A majority of all respondents named publications from commercial 
publishers and local government agencies as less significant. 

Another question asked respondents to indicate if their 
libraries had special arrangements for acquiring categories of 

material. Twenty-eight of 29 university libraries, six or seven 

government libraries and only three of 15 corporate libraries 

have such agre~ments. Most libraries had either depository agree
ments for government documents or exchange agreements; the most 

common were with local government agencies and national govern

ment agencies. Obviously many libraries receive large quantities 
of material through these agreements. Without such agreements, 

these libraries could not afford much of the geoscience litera

ture they acquire. Although many of the publications received 

on these agreements are serials or maps, some excellent mono
graphic material is acquired. 

In the survey another question requested budget information 

on the amount or percentage of acquisitions funds spent on the 
various categories of material. Of those who completed this 

section, most reported they spent between 60 % and 80 % of their 

total budget on serials with the remaining amount spent on mono

graphs, maps, etc. The most common single response was 70% to 

75% which agrees with my budget distribution. 
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Although a collection development policy is helpful in 

deciding what titles to buy, it has not proven useful in allo

cating money on a formal basis to various geology subfields. 

The number and cost of publications fluctuates too widely. 

Recently the Collection Development Committee, American Library 

Association issued Guidelines for Collection Development (1979). 
These Guidelines include sections on allocation of library bud
gets and an appendix describing or listing citations and for
mulas for allocating money. 

Selection Tools 
The Publishers Catalogs. The most useful tools for select

ing geoscience monographs are publishers ads and catalogs. Al
though there are other sources of selection information (several 

of which are discussed later), publishers ads and catalogs are 
usually the most current and often the most complete. For small 
or regional publishers the information they supply is often the 

only source of information for their in-print publications. 
Establishing and maintaining an up-to-date publishers catalog 
file is not only useful for selection, but a great aid for refer

ence as well. To be effective the publishers catalog file should 
be routinely checked and requests sent to publishers as new cata
logs are needed. 

Given the limited number of commercial publishers of geo
science literature, it is easy to write and be placed on their 
mailing lists. Dowden (1979) has identified the major commer

cial and university publishers. Selection of titles from these 
publishers is not difficult. If anything, the selector receives 
too many announcements and user requests for each title, occa
sionally duplicating items. 

More difficult to obtain are association publications. 
Major societies such as the Geological Society of America and 

the American Association of Petroleum Geologists issue excellent 
catalogs and usually announce publications in their journals. 
But identifying and acquiring publications from smaller or re
gional societies takes much effort. Geotimes publishes the 
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most complete list of societ ies and their addresses. The latest 

appeared in July 1979 and cont ai ned 442 societies whose inter
ests included local U.S. geology, foreign geology, usually by 
country, and specific subjects such as mineralogy or sedimen
tology, both on a national and international level. Episodes 
publishes a list of addresses of the International Union of Geo
logical Sciences (lUG~ bodies, affiliated and related organiza
tions. Bowker publishes frequently Scientific, Engineering and 
Medical Society Publications in Print (SEMSP) which contains 
copies of societies' publishers catalogs. Although SEMSP includes 
relatively few geological societies, it is a convenient source 
of publication information for related subject societies. 

Since local, state and national government agencies pub
lish most of their material in serials, the number of monographs 

issued by any one agency is small. However the yearly total for 
all is significant. Per iodically Geotimes publishes a list of 
all state geological agencies and their addresses; the most 
recent list is July 1979. In 1978 U.S. Geological Survey (USGS) 
published Circular 771 titled World wide Directory of National 
Earth Science Agencies. This direc tory gives addresses for 
government earth science agencies similar to one or more of the 
operating divisions of U.S. Geological Survey and lists major 
international organizations. 

Bibliographies. The traditional trade bibliographies 
such as American Book Publishing Record and national biblio
graphies such as the Library of Congress catalogs or the British 
National Bibliography are not particularly helpful for selection 
because many geoscience titles either appear late or not at all. 
They serve primarily to insure that no worthwhile title is missed. 
More pertinent are the book lists for geosciences issued by such 
vendors as Heffner, Nijhoff, Collets and Harrassowitz. These 
lists, although appearing sporadically, are often very useful 
for current selection. The quarterly, Books in the Earth Sci
ences, attempts to list all current books in the earth sciences 
and many from related fields. A special feature of this serial 
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is the readership level assigned to each reference -- very use

ful for selection. 

Journals. Two journals which are excellent selection tools 

are Geotimes and Episodes. Generally each issue of Geotimes 

contains brief notes on 20-30 books, usually issued by commer

cial or association publishers, and very descriptive ads. In 
addition to the directory lists, Geotimes publishes an extensive 
section of meetings and symposia. This section is in two parts 
with the first section containing descriptions of past meetings 
while the second part lists future meetings and addresses for 
further information. Episodes, the quarterly journal of the 
lUGS, is another important source of information particularly 
for monographs published outside the U.S. Each issue contains 
a small book review section, an extensive list of new books, 
conferences and symposia, a 11 news in brief 11 section which an
nounces or describes conferences and their publications and a 
coming events section listing future conferences. Recently 
started is Open Earth, a journal whose stated policy is to review 
11 all English language books on the solid earth and related sci
ences11. 

Approval plans. From the GIS questionnaire, it was clear 

that while some libraries rely heavily on approval plans, the 
majority do not. Approval plans have several advantages includ
ing: 1) material is received more promptly, 2) they save money 
in processing costs, 3) in situations where there is inadequate 
staff, approval plans can secure much material with a minimum 
of effort, 4) a well drawn profile and a competent dealer can 
assure a library of an even handed approach to selection. Among 
the disadvantages are: 1) the cost of the plan often exceeds 
the amount allocated, 2) remoteness of selector with no direct 
knowledge of library user, 3) material is expected, but not re
ceived. Considering the types of material important in the geo
sciences, I have not found approval plans particularly helpful. 

So much of the material supplied is easily acquired while the 
difficult to acquire items such as conferences or local, regional 
material are not likely to be sent on the approval plan. 
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The one situation where approval plans or blanket orders 
are very desirable is for foreign material especially from 
Africa, Asia, East Europe, Latin America and Russia. As Baatz 
(1978) points out limited printing runs, delayed or non-existent 
bibliographical information and unusual business practices make 
selection and acquisitions of materials from many countries diffi
cult. A conscientious local dealer equipped with a well drawn 
profile can be the best, sometimes the only way to acquire such 
material. Another excellent way to a~quire much of this foreign 
material is to establish exchange agreements with selected 
institutions. 

Library users, colleagues. Li brary users are an important 
source of information for collection development. How important 
depends on the type of library, the selector, and the expertise, 
interest, and subject knowledge of the user. For example, company 
librarians rely more heavily on user input than do university 
librarians. Walcott (1979) mentions that in her library direct 
requests from the user are less common with 60 % of the material 
being selected from publishers ads, reviews and subject biblio
graphies. From my experience about 20 % of selections originate 

with library users. But these user requests are very important 
because they are often for material such as textbooks, very special
ized works, and items in pe r ipheral subject fi~ds that I may have 
doubts about selecting. 

Library colleagues are a little used, certainly under
utilized source of selection information. 

Book reviews. When timely, book reviews are excellent 
sources of information. Unfo r tunately, they often appear so late 
that selection decisions have already been made. Chen (1976) 
reports that most geology journals print reviews from 6 to 22 
months after publication of the reviewed item. Previously this 
time lag hindered using reviews for selection. But factors such 
as rapidly escalating costs, budget constraints and increasing 
numbers of publications are forcing librarians to use reviews to 
be more judicious and syste ma t ic in their selection. 

12 

_j 



Currently none of the general book review indexes include 

many earth science titles. But Garfield (1979) has announced 

that the Institute for Scientific Information (lSI) will produce 

an Index to Book Reviews in the Sciences starting January 1980. 

lSI expects to cover more than 35,000 book reviews from 3,000 
serials. With such extensive coverage this new index should in
clude many important geology journals. 

In Chen's (1976) study of major science journals, only 
American Scientist, Nature, New Scientist, and Science reviewed 
a significant number of earth science titles. There was virtu
ally no overlap of titles reviewed between these serials. In 
this study Chen (1976) also analyzed seven major geology journals 

which contained the most reviews. Again overlap of titles re
viewed was minimal. Numerous other geology journals have book 
reviews, mo.st of which are long and scholarly. Only one journal, 

Earth Science Reviews, is devoted primarily to reviewing earth 
science titles. Each issue contains one or two scholarly review 
articles, 10-20 book reviews and a section on new books recently 
received but not subject to detailed review. 

Special selection problems. As geoscience librarians know 
only too well, conferences and symposia present special problems. 
The number and variety of formats in which they are issued is con
fusing. Conferences can be published not only in book form, but 
as serials, preprints, abstracts only, report literature, audio 

cassettes or not at all. Often lacking such information as date, 
sponsor, place published and number of conference, selectors find 
conferences present complex bibliographical problems. Conference 
proceedings often go out of print very quickly, sometimes even 
before they are held. Previously mentioned were the sections in 

Geotimes and Episodes, both excellent sources of information on 
conferences. Another source, particularly for American confer
ences, is InterDok. Not only is InterDok a good selection tool, 
but for a fee, they will supply any conference listed. 

Another special problem is the publishers series. Dowden 
(1979) mentions that many geoscience monographs are issued in 
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publishers series or in another format. The advantages of 

placing a series on standing order such as automatic and quicker 
receipt of needed material, complete holdings and less processing 

costs are obvious. Unfortunately the potential to duplicate 

these monographs in series is great. Some publishers still do 

not inform selectors when a particular title is part of a series 

which might already be on standing order or previously has been 

published in another format. Although more publishers are now 

listing series or any prev i ous publication in their ads, several 

are not and inadvertent, expensive duplication often results. 
A more insidious practice is for the publisher to issue a title 
in two of its series, both of which may be on standing order 
for a library. 

Out-of-print materials. Of the several traditional methods 

for acquiring out-of-print materials, the most effective is to use 

those dealers who specialize in geoscience literature. Many of 

these out-of-print booksellers and antiquarian dealers such as 

James Leishman, Wheldon & Wesley, and Antiquariaat Junk issue 

catalogues ranging from a few mimeographed pages to excellent, 

detailed bibliographies. These dealers will usually search for 

individual titles. Prices for out-of-print material is generally 

moderate. Advertising in TAAB or AB Bookman and using exchange 

facilities such as the U.S. Book Exchange can be useful especially 
for those items which were originally issued by trade publishers. 

Other Aspects of Collection Development 

Other types of collection development decisions are influenced 
by factors such as poor quality of original materials, visual items 

such as plates, maps, diagrams and photographs, and the length of 

time much geology literature remains important. Because of these 

factors preservation is a particular problem. Items which are 

deteriorating because of poor paper or binding often are difficult 

to microfilm or copy. Visual items such as photographs or maps 

do not reproduce well. What items can be weeded from a geoscience 

collection often depend on whether these items can be borrowed 

later if needed. Large items such as maps or older, fragile items 
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are usually not available through interlibrary loan. Given the 

nature of the descriptive literature, it has to be kept much 

longer than most other scientific literature. Preserving and 

housing this literature is very expensive, both in staff time and 

space. The recently published Guidelines for Collection Develop

ment (1979) details a number of criteria useful for weeding pur
poses. These criteria list usage including circulation, in-house 
use, shelf time and interlibrary loan statistics, duplicates, 
space problems, deteriorating material, and a value/quality re
view by users and librarians. 

Another section of the Guidelines for Collection Development 
(1979) deals with evaluation. This section indicates that there 
are two basic approaches to determining the adequacy of a collec
tion: quantitative and qualitative methods. These quidelines 
describe several methods of collection evaluation: checking a 
variety of lists, catalogues and bibliographies, compiling sta
tistics, examining the collection directly, analyzing expendi

tures, utilizing specific formulas, evaluating circulation sta
tistics, and interlibrary loan requests, reviewing citations of 
library users, obtaining user opinions, applying standards, when 
appropriate, and considering total resources and document deliv
ery tests. For each of these suggested methods, the guidelines 
describe the advantages and disadvantages. Additional references 

are given in an extensive bibliography. 
A recent article by Mosher (1979) explains the collection 

evaluation program at Stanford University and offers an excellent 
plan for evaluating research collections. In this article, Mosher 
(1979) emphasizes that generally no one method is satisfactory. 
Usually it is necessary to employ several methods including both 
quantitative and qualitative approaches. The various methods, 
not all of which are appropriate for every library, can be used 
to complement or cross check each other. As in selection, the 
collection development statement can be used to appraise the 

effectiveness of past collecting and to identify areas of impor
tance for the future. 

The characteristics of geology literature make it an 
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expensive subject area in which to select, acquire, use and pre
serve material. Therefore, overlying all collection development 
decisions is cost, cost for materials, processing, services and 
space. Librarians faced by increasing budget constaints are 

challenged to be both more quantitative and qualitative in their 
evaluation. 
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COLLECTION DEVELOPMENT IN GEOSCIENCE LIBRARIES: 

SERIALS1 

Nancy Thurston 

Mines Library, Ontario Geological Survey 
Ministry of Natural Resources, Toronto, Canada M5S 1B3 

Abstract: Serial publications are not only the most vital part of a geo
science library, they are by far the most expensive. It is therefore im
portant that funds spent in this area be thoughtfully administered. Some 
serials present problems of cost and availability but the first consideration 
is one of selection. In selection, it is necessary for libraries to identify 
users, evaluate their current needs, and to attempt prediction of new di
rections in services. A government library used by staff geologists, the 
mining industry and the public fulfills a variety of functions and must de
velop a rationale for choice and retention of periodicals. In selection of 
new journals we rely on the reputation of the editors and/or publishers, 
consult with our most literate staff geologists, or seek the advice of other 
geoscience librarians. Selection criteria for established publications are 
Journal Citation Reports, subject bibliographies, annual reviews or spe
cialized compilations. A library committee can provide continuous counsel. 

As our budgets are eroded we will have to examine alternatives to journal 
publication: distribution of offprints, use of microforms, exchange ar
rangements, or central storage of data. Borrowing from other institutions 
is not a solution, for many Canadian libraries now charge a hefty fee for 
interlibrary loans. This and vagaries of mail service will tend to inhibit 
resource-sharing. Certainly we will have to be more selective about what we 
buy, more critical about what we keep, and ruthless in letting users know 
that we can no longer subscribe to everything that 'sounds interesting'. 

Introduction 
Seri a 1 s are a major source of information in a 11 the sciences, and the 

geosciences are no exception. We can define "serials" as publications issued 

in numbered parts and intended to continue indefinitely. Included therefore, 

is a wide range of publications, such as periodicals, newspapers, annuals, 

journals, memoirs, transactions and so forth. 

1This paper is published with the permission of the Director, Ontario 
Geological Survey, Toronto. 
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These diverse vehicles enable the scientist to report and discuss 
original research. They also provide a forum for exchange of views, news 
of meetings and conferences, employment opportunities, advertisements of 
new products, book reviews. They are fast, and appear months or years ahead 
of textbooks. They are accessible, even to small libraries, thanks to ab
stracting and indexing services . They are, in short, indispensable, and yet 
11 the management of serials is one of the thorniest thickets of librarianship 11 

(Garfield, 1978). 
Before plunging into the thicket I propose to describe some of the 

categories of geoscience serials, sources of information, and acquisition 
methods. I will then touch upon problems, including costs, and wind down 
with de-selection, and future of ser ials. 

Types of Geoscience Serials 
Science periodicals may be classified by type, i.e. primary or sec

ondary. Primary serials report original research. Some important examples 
of primary journals in geoscience are the Geological Society of America 
Bulletin, Journal of Petrology, American Mineralogist, Canadian Journal of 
Earth Sciences. Secondary journals include indexes, abstract and review 
journals. They digest and somet imes interpret. Some examples here would 
be Geoscience Canada, Earth Science Reviews, Annual Review of Earth and 
Planetary Sciences. Another means of classifying journals is by source and 
a few of these are: 

a) learned societies and academic bodies: the periodical as a form 

of literature began wi th the Philosophical Transactions of the 
Royal Society of London (1665) and societies and universities 
still play an important part in disseminating original research. 

b) Professional bodies: the publications of groups such as the 
American Association of Petroleum Geologists, the Geological 
Society of America, and the Association of Engineering Geologists 
may overlap in scope with the publications of the learned so
cieties, but to the goal of disseminating research is added the 
promotion of the aims of the Society and welfare of its members. 
Some of their publica t ions fall into the newsletter category such 
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as the AEG Newsletter, Engineering Digest, Episodes, others have 

have a scholarly reputation (AAPG Bulletin, GSA Bulletin.) 

c) Government - a large and important group of publications which 

will be discussed later this afternoon. 

d) Independent institutes - a small group of periodicals are produced 
by research institutes which may have links with universities but 
are usually independently funded. The Centre for Resource Studies 
at Queen 1 s University in Kingston, Ont. publishes monographs on 
the mining industry, and the Precambrian Research Institute in 
Johannesburg publishes studies on mineral resources and regional 
geology. 

e) Commercial publishers: Most scientific and technical serials are 
published by commercial firms with the object of making a profit. 
Some publishers specializing in science are Elsevier, Pergamon, 

Springer-Verlag, Academic Press. Their journals (e.g. Journal of 
Volcanology and Geothermal Research, Computers and Geosciences, 
Contributions to Mineralogy and Petrology, Quaternary Research) 
are generally high calibre, with editorial boards staffed by 
eminent authorities in various fields. Their prices are also very 
high. Some technical journals, also published commercially, are 
less expensive because of large circulation and advertising rev

enue; usually the articles are of a more practical nature. Some 
examples are: Canadian Mining Journal, Engineering and Mining 
Journal. 

Use of Geoscience Literature 
This represents a large range of potential acquisitions. Fortunately 

most of our libraries do not exist in vacuums and there are limits of in
terest, space and budget. Furthermore, the use of geological literature is 

unusual in some ways. Craig 1 s study on this topic is ten years old, but 
still valid (Craig, 1969). The data for his survey was obtained by ana
lyzing citations from 10 source journals. The findings were as follows: 
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1) Serial literature is the most important form of literature 
used by geologists. In 1965, 75.5 percent of the citations 
in the 10 source journals were to periodicals. 

2) The language of items cited was predominantly English (87%). 

3) The time distribution was high, i.e. geological literature 

does not become dated as rapidly as some of the other sciences, 

such as chemistry and biology. In this connection, in 1960 

Burton and Kebler applied the 11 half-life 11 concept to scientific 

literature. Making the analogy between the half-life of radio
active substances and the rate of obsolescence of scientific 
literature, they defined the half-life as the time required 
for the obsolescence of one half the currently published lit
erature . They found that the half-life of subject areas 
varied from 3.9 years for metallurgical engineering to 4.6 

years for physics, 10.5 years for mathematics and 11.8 years 
for geology. 

4) Title and subject dispersions were high: in other words, many 

cited references were to non-geological journals and subjects 
other than geology, such as physics, chemistry, mathematics, 
and so forth. This is not surprising, as geology is a subject 
that rarely stands alone; there are few purely geological li
braries. The current trend is towards libraries with an inter
disciplinary aspect such as geoscience, earth science, plan
etary and space science libraries. My own library is termed 
the Mines Library. Although it is administered by the Ontario 

Geological Survey, it is used extensively by prospectors and 
mining companies. Like many government surveys, the Ontario 

Geological Survey started small, as part of the Ontario Bureau 

of Mines. Until the end of World War II, there were only four 

geologists on permanent staff. In the 1950's the four became 

11, and today there are approximately 55 geoscientists on 
staff. I say geoscientists instead of geologists because they 
are geophysicists, geochemists, geochronologists, geomor
phologists, paleontologists, mineral economists, and engineers. 
Add some scienti f ic editors, mineral data processors, and 

analytical chemists, and you can see why we now receive 
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approximately 250 serials instead of 10, how many subjects we have to 

include, and why we can•t have everything . 

Fortunately geology even with all its fringe areas is a 11 Small 11 

science. Last week we received the 1979-80 edition of Ulrich•s Inter

national Periodicals Directory and noted thankfully, that earth science 

journals take up only 14 pages as opposed to 123 for medical sciences and 
45 for biology. In 1977 the Geological Society of America Bibliography and 
Index indexed approximately 1400 of these items, mainly journals. 60% of 
these were in English, and we subscribe to ~ of that 60%. By and large, we 
are fairly self-sufficient and do not have to borrow very much from other 
libraries. We have good back files of the old established journals and basic 
runs of government serials. But our problems are increasing. In the not 
too distant past, we did not need to do much soul-searching over placing new 
subscriptions. There weren•t that many coming along, and we could afford 
them. However, times have changed. There are dozens of new serials de
manding space on the shelves. How important are they? If they are im
portant, can we afford them, and how do we choose amongst the many items 
which are making horrifying inroads on our budgets? Is Tectonophysics, for 
example, really worth nearly $800 a year to us? 

Selection 
There are, unfortunately, no timely reviews of new serials in the 

established journals, or anywhere else: if there were, they would probably 
be too late to do us any good. We can ask for sample issues, and of course 
the publishers are happy to bombard us with brochures describing their 
latest offerings. We can study aims and objectives of the journal and 
consult with our clients or library committee as to their views. We might 
ask other geoscience librarians if they are receiving New Journal X and if 
it lives up to expectations. Some libraries publish lists of their serial 
holdings, or lists of recently acquired material including serials. Economic 
Geology regularly includes partial tables of contents of journals apt to be 
of interest to their readers. EOS publishes Geophysical Abstracts in Press 

(GAP). Episodes notes all available information on new journals. A sub

scription to Current Contents will give access to the contents of hundreds 
of journals every week. For retrospective acquisitions there are two ex
cellent guides, Ward and Wheeler•s Geological Reference Sources, (1972) and 
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Wood's Use of Earth Sciences Literature, (1973), the former American and the 

latter British. 
How many subscriptions does a library really need to satisfy most of 

its users' demands? In 1970, estimates of the number of scientific serials 
publishing geological papers ran ged between 15,000 and 20,000. These serials 

presented about 40,000 papers a year and this number of papers was expected 

to double by 1980 (Fenner and Lloyd , 1970). Before throwing up our hands in 
despair we can derive some consolat ion from Bradford's law of scattering 
which demonstrated that in any spec ial ity, a relatively small core of 
journals accounts for as much as 90 % of the significant literature (Bradford, 
1934). 

How useful then it would be for librarians to identify the few truly 
important serials in the field! How is such a "core list" to be derived? 
Most of our methods in the past have been rather hit or miss. Craig's 10 
source journals were chosen by asking geoscience librarians to rank serials 
in order of importance to their libraries (Craig, 1969). I recently asked 
several geologists, selected at random, to list without thinking very hard, 
their 10 top geoscience serials. The results were predictable and fairly 
uniform. What we would like is an analysis based on less subjective criteria 
to assist us in evaluating less obvious titles. Fortunately, a new tool is 
at hand. 

I am referring to the Journal Citation Reports, or JCR, an annual pro
duced by the Institute for Scientific Information in Philadelphia as an 
adjunct to the Science Citation Index. Most of us are familiar with the 
citation as a measure of significance. The assumption is that the value of 
an article can be measured in propo rt ion to the number of times it is quoted 
as a source item. The same may hold true of a serial: the more often a 
serial is cited as a source of info rmation, the more useful we can assume it 
to be. There are some drawbacks to the assumption. Frequency of journal 
citation depends on the number of source items it contains, so a fat journal 
coming out monthly will have more chances of being cited than a skinny quar
terly. In order to discount the misleading effect of size, JCR uses another 
indicator, called "impact factor ". This is a calculation based on the av
erage number of citations received by each source item published in a journal 
during a specific period of time. Another useful measure is the immediacy 
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index, which indicates the rapidity with which articles in a journal are 

cited. Of course this may be affected by the speed of indexing and ab

stracting and the accessibility of the journal. A translated journal such 
as International Geology Review would have a low immediacy index. 

What else can JCR tell us about a journal? As an example, let us look 
at Precambrian Research, a fairly new journal, which started in 1974. It 
publishes two four-issue volumes a year, and is important to us because the 
Precambrian Shield underlies much of Ontario. 

Taking the 1977 JCR in hand, we look up Precambrian Research in Section 
I, an alphabetical listing. In 1977 it was cited 123 times, which puts it 
way down on the list of cited journals; #2130. However we are not unduly 
dismayed, keeping in mind the small readership of most geoscience journals, 
relative to other fields. In 1969 only 37 geoscience serials made the 1000 
most cited journals of science list (Garfield, 1974). 

Going on to Section 2 of JCR, we come to impact factor and immediacy 
index. Precambrian Research ascends rapidly in the ratings. Its impact 
factor is 1.750-higher than average. This moves Precambrian Research up to 
#440 in the list ranked by impact. Its immediacy index is 0.200, placing it 
in slot 886 in relation to other journals. 

# OF CITATIONS OF 

1975 & 76 PRE€ RES 

SOURCE ITEMS IN 1977 

# OF SOURCE ITEMS 

PUB. IN PRE€ RES. 

IN 1975 & 76 

77 
44 

IMPACT 

FACTOR 

1.750 

Fig. J.. Impact Factor 
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SOURCE ITEM CITATIONS 
DURING '77 FOR '77 
ARTICLES 

SOURCE ITEMS PUB. 

IN 1977 PREC RES. 

7 
35 

IMMEDIACY 

INDEX 

0.200 

Fig. 2. Immediacy Index 

The next section is called Source Data Listing. This shows, for every 
journal indexed by the Science Citation Index, the number of source items it 
published during 1977, the total number of references cited in these ar
ticles, and the average number of references per item. This gives an insight 
as to the varying citation practices among our geological journals as 
compared to journals in other disciplines. In a field like biochemistry the 
average number of references per articles is about 10 (Garfield, 1978). This 
will change the impact factor and should be taken into account. 
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PRE€ RES 1977 SOURCE DATA LISTING 

NON-REVIEW ARTICLES 
source items 
references 
average 

REVIEW ARTICLES 
source items 
references 
average 

33 
1356 

41 .0 

2 
90 
45.0 

Fig . 3. Citation Practices 

Last, and perhaps the most potentially useful: the 11 Citing and Cited 
Journal Packages 11

• Here journals are listed with subentry lists of the 
journals whose articles their authors cite the most frequently, in descending 
order. The total number of citations in 1977 is shown, followed by a break
down for each year for the last 10 years and 11all others 11

• The subentry 
journal lists are limited to a maximum of 100 items, or the number of items 
that account for 75% of their total citations. 
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TOTAL 1977 1976 

PRE€ RES .......... ............... 1393 10 ............. 104 

1.19 GSA BULL 66 0 1 
4.95 NATURE ................ 50 0 . ............ 9 
2.47 AM J SCI 37 0 1 
5.74 SCIENCE ................ 33 1 ............. 4 
2.52 E P S LETT 32 0 1 

2.80 GEO COSMO AC .... 31 0 ....... ...... 3 
1.75 PRE€ RES 27 3 12 
1.16 ECON GEOL ............ . 25 0 ··· ······ ···· 0 

1.65 J GEOL 25 0 0 
.69 PHIL TROY SOC ..... 22 0 .......... ... 5 

1.07 CJES 20 0 0 
1.93 CONT MIN PET ........ 20 0 .............. 1 

Fig. 4. Citing Journal Package 

Under Precambrian Resea rch 41 journals and all others are listed: 
Here the first 12 are shown. The impact factor of the cited journal is 
included where possible and citations of non-journal material deleted. 

26 



TOTAL 1977 1976 

PRE£ RES ........................... 123 ........... .. ..... 7 ................. 45 

1.75 PRE€ RES 27 3 12 

2.80 GEOCOSMO AC 10 .................. 0 ... .... .......... 6 

4.95 NATURE 9 1 1 

1.39 TECTONOPHYS 8 ................. 1 ················· 4 

2.52 E P SC LETT 7 0 2 

.89 CHEM GEOL ................. 6 ................. 0 ................. 2 

3.11 J PETROL 6 0 2 

ALL OTHER (25) .... .. .... 50 .. .. ............ 2 ............ ..... 16 

Fig. 5. Cited Journal Package 

The same process has been carried out in reverse, i.e. the journals 
which cite articles from Precambrian Research are listed in descending order. 
Note that self-citation is no. 1 on the list, and this is not uncommon. 

Why are the citing and cited journals lists important? First, they 
show the subject area of journals and their orientation within the subject 
area. A quick scan of most-cited journals can often be more informative 
than a statement of editorial objectives. The time span of citation can be 
helpful in deciding on retention of backfiles. Cited journal lists can also 
assist in arriving at that elusive aid to selection - the core list. This 
was demonstrated by Garfield (1974) starting with Journal of Geology. Using 
the journals cited by Journal of Geology and branching out from there, he 
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created a list of 132 highly cited journals in geology and geo physics. 

So, although geoscience serials have a low profile in the overall lists 

of science publications. the JCR can assist in an evaluation of their 

relative importance by answering some basic questions: how often has a serial 

been cited? Which journals have cited it and how frequently? Which journals 

does it cite, and how often? Is the cited mater ial old, new, or self

citation? 

Acquisition of periodicals 
In acquiring periodicals, you can deal with the publisher. This has 

the merit of being direct. However, it is time consuming; the tasks of 
typing individual requisitions or purchase orders, paying individual bills, 

keeping track of renewals and claiming lost issues can become overwhelming. 

Two years ago we became overwhelmed and turned the whole job over to a sub

scription agency. Despite the mixed reviews of some of these agencies, we 

have been pleased with ours. The service charge is $1 .50 for subscriptions 

costing less than $30, 5% for subscriptions between $30 and $100, and a flat 

fee of $5 for more expensive periodicals, the data processing system seems 

to function effectively, and for special problems there is also a human being 

who returns calls promptly; best of all, we receive only one invoice a year. 

Other important sources of geoscience serials are institutions and 

organizations which are willing to participate in exchange arrangements. 

For example, we have .such arrangements with other provinces; we send them 

our geological reports and maps and they send us theirs. We exchange pub

lications with some states, socie ties, universities or institutes; with 

whoever has something we want and vice versa. "Free" publications can also 

be obtained through depository agreements. Many libraries ~ay act as depos

itories of government documents even if they have nothing to offer in return. 

Conditions are sometimes stipulated here, such as public access to material 

which may be a problem in libraries with user restrictions. 
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Some Problems 

Approximately half our serials, about 125, come to us as gifts or on 

exchange, and many of these (such as the Canadian and U.S. federal government 

publications and those of the provincial and state surveys) are very im

portant to our collection. Although these publications are free, they are 

not acquired painlessly. For one thing, they are hard to keep track of, 

since most appear irregularly. Most organizations have evolved techniques 

to keep their mailing lists current. They insert questionnaires or cards in 

the serials, which, if not returned by a certain date, will result in the 

library being removed from the mailing list. Sometimes cards must be 

returned before you receive anythin g despite assurances of undying interest 
and complete devotion. Even if you think you are on a "permanent" mailing 

list, a change of staff at the other end may result in consignment to ob

livion. To all this the only answer is eternal vigilance. 

Some other problems in serial acquisition: variations in title, format, 

size, frequency, splits and mergers, etc: and difficulties in identification 

due to discrepancies in title abbreviations. Conference proceedings can be 

a source of endless confusion. They may be incorporated in a periodical, 

(e.g. Tectonophysics, Royal Society of London Phil. Trans.), or appear as a 

state geological survey publication, a different survey every time, such as 

the Forum on Geology of Industrial Minerals. Recently Short Papers from the 

Fourth International Conference on Geochronology, Cosmochronology and Isotope 

Geology appeared as a U.S.G.S. open file report and I only found out about 

it through one of our staff members who gave a paper. 

Of course THE PROBLEM today in serials acquisition and one beside which 

all other problems shrink and fade is that of escalating COSTS. Over half 

our budget is now spent on subscriptions, leaving a diminishing amount for 

all other purchases, including books, maps, and supplies. The percentage 

increase of subscriptions in the last 5 years has been astronomical. To 

return to Precambrian Research, in 1975 it cost $36.45 - in 1980 it will cost 

$265.82 - an increase of over 600 %. Not only has this outstripped the Con

sumer Price Index but it has left our budget so far behind that it is 

completely out of sight. There are limits to our resources and we are ap

proaching these limits. I would like to recommend to you an inflammatory 

article by Richard De Gennaro, (1977), entitled ''Time to Fight Back". He 
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objects very strenuously to the 2-tier or differential subscription rate, 

where libraries are bearing the brunt of publishing costs and individual 

scientists are paying cut rates. Says he "Libraries have no responsibility 

to continue to support the schola rly journal in the manner to which it has 

become accustomed of late ... it is time to let the forces of the marketplace 

take over and create a new env ironment for the journal and whatever forms 

will evolve in competition with it. 11 

Use Studies 
One way we can use our budget to maximum advantage is by continuously 

monitoring the usefulness of our serials. Librarians as a group have a 
genuine horror of broken runs and cancelled subscriptions. There is 

something gratifying about those long rows of neatly bound tomes dating back 

to vol. 1, #1, year 1. But librarians are beginning to face up to economic 

realities. In 1975 The De-Acquis iti ons Librarian NewslettP.r was started. 

De-selection is a novel activity for many of us, especially if we were not 

particularly discriminating du r ing the expansive 1960 1 S. Everything we keep 

should earn its place on the shelves, and it is a good idea to regularly 

conduct use studies. If circu lation records are maintained, these are an 

obvious check. Questionnaires may be employed although sometimes results 

are dubious. Our patrons are as reluctant to terminate subscriptions as we 

are and tend to become very defensive about the value of nearly everything 

even if it is covered with cobwebs. Statistics may be used as a backup for 

weeding the collection. In the Mines Library, serials do not circulate but 

we do send out semimonthly sets of tables of contents pages. Our geologists 

check off papers in which they are interested and we photocopy either the 

article or the abstract. For the past two years we have been recording the 

number of articles copied from journals. This gives us some idea of how 

much the journal is actually used, although we have no way of checking on 

items which are consulted in the library. 

In a recent cost-cutting exercise, we compiled a list of the 28 serials 

we subscribe to costing $100 or more. By means of our check lists we es

timated the number of articles that had been requested in 1978 and 1979 

(Appendix). Some of the journal s had predictably high use, others were 

apparently consulted very little. For instance, in 1978, we were not 
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asked for a single article from a journal costing $262.90. In 1979, one 

article was requested from this same journal. Another j ourna 1 costing 

$765.95 was used 10 times in 1978 and eight times in 1979. Although we have 

not yet cancelled any subscriptions, the wheels have been set in motion. A 

users' committee is being set up to battle out the painful decisions. We 

may decide to subscribe to Current Contents as a substitute for several 

infrequently used serials . We will be considering new commitments very 

carefully and will continue to observe actual use of the journals we receive. 

Another factor to be considered in retaining subscriptions is avail

ability elsewhere. Sharing subscriptions or net-working is not fulfilling 

the expectations of its proponents, as many institutions now charge a 

sizeable fee for loans and photocopies. However if a journal is required 

relatively infrequently it is still practical to borrow an issue or obtain 

a copy of an article. 

Future of serials 

The demise of scientific journals as a means of communication has been 

predicted with increasing regularity throughout the 70's (Abelson, 1974). 

There are too many of them - they are too expensive. They are too slow. 
I 

Most papers are not read. A. F. Spilhaus (Neale, et al ., 1979) says that few 

papers in the Journal of G~ophysical Research (the world's most cited geo-
' science serial) are read by more than 50 people and many of these have seen 

the paper in manuscript. According to Halbert and Ackoff (1959), the average 

article is read by less than five. Garfield, the citation authority, says 

that assuming the world's literature of books and articles totals 20 million 

items, less than one per cent will ever be cited (Garfield, 1975). He 

proposes a library containing only reprints of highly cited articles which 

would be used over and over. Each year new reprints would be added and older 

ones discarded - a true no-growth situation fitting right into the small-is

beautiful concept. Other alternatives to the journal have been suggested 

and some have even been tried. There are the non-paper media, such as 

microforms and electronic journals. Cheaper printing methods are appearing, 

as are no-frills journals on cheap paper and inexpensively bound. Brief 

synoptic articles, based on longer papers stored in a data bank is a pos

sibility. The Institute of Electrical and Electronics Engineers uses 
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selective dissemination of papers, according to reader profiles (Greaser, 
1976). Mini-print and a hand lens a la the O~ford English Dictionary should 

appeal to geologists who already have the hand lens. With us since January 

1978 is the new format GSA Bulletin, which consists of a two page summary in 
the hard copy Part l with the complete article on microfiche as Part II. 
This innovation has been recewed with considerable lack of enthusiasm by our 
own geologists. We receive both Parts, but so far no one has read or 

produced hard copies from fiche on the library reader-printer. It will be 
interesting to see what happens to the GSA Bulletin's impact factor, in the 
upcoming Journal Citation Reports. In 1974 it ranked sixth in Garfield's 
list of highly cited journals in geology and geophysics, but it may be 
slipping. However, I expect the Mines Library to continue to ~ubscribe. 
After all, we have been getting it since 1904 and we wouldn't want to break 
the set. 

This brings me, via a large circle, back to the beginning; the im
portance of serials to geoscience libraries, and the necessity for grappling 
with their management in the most enlightened way possible. 

Summary and Conclusions 
Serials are the backbone of geoscience libraries. 
Serials should be selected: 

on the basis of demonstrated client needs. 
after careful evaluation. 
within budgetary restrictions. 

Weeding should be an ongoing process. 
Use studies should be carried out periodically. 
Alternatives to journals should be considered. 
Sharing resources with other li braries should be encouraged. 
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SERIALS COSTING $100 OR MORE 
* NAME 1975 PRICE 1980 PRICE NUMBER OF ARTICLES COPIED 

Analytica Chimica Acta $249.75 $765.95 1978 - 10 1979 - 8 

Chemical Geology $165.00 $354.41 1978 - ** 1979 - 32 

Comput. Geosci. $60.00 $164.91 1978 - 22 1979 - 3 

Contr. Miner. Petr. $283.85 $730.62 1978 - ** 1979 - 40 
Earth Plan. Sci. Lett. $123.75 $354.41 1978 - 180 1979 - 124 
Engineering Geology $41.75 $177.21 1978 - 4 1979 - 21 

Geochem. Int. $100.00 $225.86 1978 - ** 1979 - 11 
Geochim. Cosmo. Acta $100.00 ·$328.63 1978 - ** 1979 - 65 

Geol. Soc. Land. J. $55.00 $180.00 1978 - 32 1979 - 30 

Geotechnique $50.00 $135.00 1978 - 5 1979 - 1 

Int. Ass. Math. Geol J. $35.00 $120.70 1978 - 29 1979 - 9 

Int. Geol. Rev. $150.00 $302.34 1978 - 161 1979 - 110 

Int. J. Rock. Mech. $110.00 $270.07 1978 - 12 1979 - 8 

J . Geochem. Explor. $41.75 $177.21 1978 - ** 1979 - 4 

J. Geophys. Res. $75.00 $418.25 1978 - 89 1979 - 32 

J. Volcan. Geotherm. 
Res. $49.95 $177.81 1978 - 67 1979 - 51 

Mineralium Deposita $71.45 $105.52 1978 - ** 1979 - 16 

Nature $54.00 $197.18 1978 - 660 1979 - 295 

Palaeogeogr., Palaeoclim., 
Palaeoecol. $82.50 $354.41 1978 - 11 1979 - 16 

Precambrian Research $36.45 $265.82 1978 - ** 1979 - 68 

Quaternary Research $37.50 $105.16 1978 - ** 1979 - 37 

Sedimentary Geology $78.50 $265.82 1978 - 34 1979 - 40 

Sedimentology $54.00 $100.00 1978 - 58 1979 - 21 

Talanta $110.00 $262.90 1978 - 0 1979 - 1 

Tectonophysics $195.00 $786.96 1978 - ** 1979 - 34 

Underground Space $60.00 $112.33 1978 - 68 1979 - 17 

Water. Resour. Res. $40.00 $125.48 1978 - 29 1979 - 20 

* - Canadian dollars 
** - information not available 
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BUILDING A COLLECTION OF GOVERNMENT 
DOCUMENTS RELATED TO THE GEOSCIENCES 

Dorothy C. White 
U. S. Geo log ica l Su rvey , Li bra ry , National Cente r 

12222 Sunrise Val ley Dr ., Reston , Va. 22092 

Abstract: Many pub li cati ons in the geosc iences result from re
search performed by government agencies at alI leve ls . However , 
an inclusive catal og or abstracting and index ing serv ice fo r a lI 
such gove rnment documents does not yet ex ist. Consequently va ri ous 
I ists and cata logs must be consulted for the somewhat incomp lete 
coverage of government doc umen t s of interest t o geo log ists and 
geology I ibrari ans. 

Some of the catalogs most frequently checked for needed informa 
t ion are : Publi cati ons of the Geo log ica l Survey , In dex to the 
Geo logical Su rvey of Canada , and the cata logs of Her Majesty ' s 
Stationery Office , which I i st the pub li cations of the Inst itute of 
Geo logical Sc iences and the Meteoro log ica l Office . Many State 
Surveys a l so issue I i st s of ava i !able pub licat ions . 

Se lect ion and ident ifi cati on of gove rnmen t documen ts are just 
the beginning of the procedure of co ll ect i ng . Obtaining the 
documents may be the most difficu lt task. Three major sources 
for obtaining United States Federal document s are : (1) Office of 
the Superintend ent of Documents , (2) National Technical Informa
tion Servi ce , and (3) d irect ly from the issuing agency or a 
des ignated off ice of d ist ri but ion . The method of d istri bution for 
gove rnment documents may be regu lat ed by law and in part determined 
by the heads of execu tive departments and agencies . 

The I ite ratu re of the geosciences has severa l important characteristics : 

( 1) it stays current longer than most sc ient ifi c I iteratu re ; (2) the volume 

of geoscience I i terature i s increasing; (3 ) the amount of material avai !ab le 

i n general I ibrary co ll ect ions i s I imited; (4) the manner in which it is re-

leased (bound vo lumes , maps (with or without t ext s) processed reports , etc.) 

is unique; (5) the I iterature of the geosciences is a composite of othe r 

sciences and i s dependent on their I iterature; (6 ) the study of geology is 

inte rn at ional ; (7) much of the I ite rature is pub lished by government agencies, 

from the nat iona l gove rnment to the sma ll est loca l government agency. My talk 
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on bui I ding a collection in the geosciences wi I I be concerned with the last 

characteristic. 

Any attempt to completely discuss alI the pub! ic agencies which are 

involved in geoscience studies and research and alI the documents they may issue 

and some of the other aspects of bui !ding a collection would result in a mini

course in government documents. Because of the time allotted for my talk I 

wi I I confine most of my remarks to United States Federal documents . I would 

point out that most national and State governments have agencies with functions 

and missions similar to those I wi I I mention. Local governments tend not to 

have as many different agencies to carry out the needed research and study as 

do the State and Federal Governments. Some knowledge of the governmental 

organization would be of tremendous help in locating and identifying govern

ment documents issued on any level. 

The general definition used throughout this talk of a "government docu

ment" is any pub! ication which is: (1) printed by the Government Printing 

Office or by one of its contractors; or (2) printed by any government agency 

through its own faci I ities or contractors, bearing that agency's seal; or (3) 

purchased by any government unit and bearing that unit's seal and/or printed 

name. Throughout the talk I wi I I be using the terms "government document" and 

"government pub! ication" synonymously. 

Government Printirg Office and the Superintendent of Documents 

The United States government produces thousands of scientific and technical 

pub! ications yearly. The Government has been involved for many years in a vast 

amount of scientific experimentation and research done in its own laboratories 

and by contractors and through grants to nongovernment organizations. The 

results of this experimentation and research are pub! ished as monographs , 

journals, serials, maps, charts and technical reports. To ensure the pub! ic's 
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access to this I iterature the Government Printing Office (GPO) was established 

in 1860 to be the central printer and binder for the Congress and alI govern-

ment agencies. A Superintendent of Documents (SuDocs) was appointed to be in 

charge of distribution of these government documents. To aid in this distri-

bution the depository I ibrary system was eventually established. Unlike trade 

publications which have manypubl ishers, bookjobbers and private bookstores, 

these three systems were to work together to provide for the publishing, dis-

tribution and bibliographical control of alI government publications. The 

following were considered unsuitable for depository distributions: 

1. Meetings & conference announcements. 
2 . "Official use only" pub lications. 
3. Security classified material. 
4. Addresses multi I ithed for release to newspapers. 
5. Preprints which are later sent bound to depositories. 
6 . Epheme ral material. 
7. Posters. 
8 . Maps. 
9. Charts. 

10. Individual publication announcements. 

The I ibrary may be a ful I or a pa rtial depository. Ful I depository 

I ibraries are supposed to receive al I GPO imp rints that are deposited with 

the Office of the SuDocs for distribution. A partial depository I ibrary 

receives those publications wanted through a preselection by subject or agencies 

or by some combination of the two. Seve ral agencies maintain selected I ibrary 

depository I ists. Much of the material distributed through this procedure 

would be available for sale only from the issuing agencies. In 1962 , the 

Depository Library System Act was revised and one new provision was to establish 

several regional depository I ibraries throughout the country. These regional 

I ibraries could become another source for obtaining government documents, 

especially those which are out of print . Part of the responsibi I ity of these 

regional I ibraries is to he lp I ibrari es in their region to control and Heed 

out their government document "overfl ow ." The "overflow" material could be 
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used to supply I ibraries with needed documents . 

Simply by having one's name put on a mai I ing I ist through one 's congress

man, individuals may obt ain many publications free from indivi dua l agencies, 

and from offices of distribution. Also request for individual items are frequent

ly honored by congressmen and agencies. 

Another responsibi I ity of the SuDocs Office is to provide a catalog of 

government publications that have been deposited with the Office. The Month ly 

Catalog of United States Government Pub! ications , i s the main b i b! iographical 

contro l for SuDocs . It is i ssued monthly and is arranged according to agency. 

Each month ly issue has an author, title , and ser ies report index, with semi 

annual and annual cumulat ion s . A Se rie s title index is a lso issued annual ly . 

Each title is in the MARC catalog card format and avai labi I ity is noted . 

Although SuDocs i s the best source for GPO imprints, many non-GPO im prints are 

I i sted each month as we i I as some non depos itory items . These may or may not 

be avai I able from SuDocs . 

Other Ma,jor Sources of Gove rnment Documents 

The best source for non depository items is the National Technical In

formation Service <NTIS), a bureau of the Department of Commerce. NTIS i s the 

central source for the pub! ic sale of government -sponsored scientific and 

technical reports prepared by Federal agencies , their contractors or grantees . 

NTIS issues an abstracting and indexing serv ice entitled: Government Reports 

Announcements & Ind ex , i ssued semi-monthly with a subject , personal au thor , 

corporate author, and contract number/access ion report number indexes. The in 

dexes are cumu lated annually and issued in six sections. 

NTIS also has available computerized bibliographical search prog rams. 

One of these is cal led NTISearch, which cons ists of the printed searches 

developed by informat ion specialists from NT IS. The published searches are 

available for sale and are per iodica ll y updated . 
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The third major source for government publications i s the issuing agency. 

Seve ra l agencies have been granted the ri ght to sel I and distribute their own 

publicat ions. Frequently these publications are available from the SuDocs Office 

or stores , in addition to the agencies' offices or branches of distribution . 

Some agencies have des ignated sales of fices , such as the U. S. Geo log ical Survey 's 

Public Inquiri es Offi ces (PIO) , with locati ons in seve ral Stat es . Aside from 

the pub li cations I isted in some abstracting or indexing services, the re are 

those publication s that are ava il ab le onl y from the i ssuin g office . These are 

sometimes free on requ est and are se ldom I isted in catalogs. Thi s grou p of 

pub I ications is usu a lly the most d iffi cu lt to obt a in. 

Some Agencies That Produce Geosc ience Literature 

Several Federal agencies produce I ite rature that would be of interest to 

geo log ists and geo logy I ibrarian s . The United St ates Geo log ica l Survey , the 

Bureau of Mines, the Department of Energy and seve ra l branches of the Depart

ment of Commerce, are probably the most impo r tan t. 

The Un ited States Geo log ical Su rvey (USGS) is probab ly the s ing le largest 

producer of government documents re lat in g to the geosc iences . The pub I ication s 

of the USGS include monogra ph s , serials , journa ls and technical repo rt s . Several 

publicat ions I ist the t itles issued by the USGS from 1879 to the present. The 

first is entitled: Publi cati ons of the Geo log ica l Su rvey , 1879- 19u l. A per

manent supplement was i ssued in 197 2 cove rin g 1962 to 1970, with annual supple

ments issued beginnin g with 1971. Each issue has a gene ra l subject , geog raph ical 

and author index . The current annual issue (1 978) a l so wi II I ist the ava i 1-

abi I ity of the item. Items are I i s ted accordin g t o se ri es title and number. 

The monthly I ist is entitled New Publications of the Geo log ical Survey. The 

monthly i ssues also g ive the price fo r each I isting and the re is no index. USGS 

also issues a cumulated I ist by State of Su rvey publications. Thi s I ist is up 

dated periodically. 
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Some of the cur~ent serial titles issued by the USGS are: Bullet in, 

Circu lar , Professional Papers , Water-supply Paper , Techniques of Water Re 

sources Investigations , Earthquake Information Bulletin and also an open - file 

report series . Not on ly does the Survey publish technical papers but many 

special publications such as bibliographies, directories , and other titles of 

genera I interest . A I i st of USGS pub I i cations of genera I interest is issued 

periodically . Most of the items are free . Special titles which may be of 

interest are : Wo rl dw ide Directory of Nationa l Earth - Science Agencies, issued as 

Ci rcular no . 771 , and A Guide to Obtaining Information from the USGS, issued as 

Ci rcular no. 777 . Both werepubl i shed in 1973 and are free . 

Retrospective bibliographies of geology are: Catalogue and index of 

the Publications of the Hayden, King, Powell and \.Vheeler Surveys , issued in 1904 

as Bulletin no . 222 ; Geolog ic Literature on North America 1785- 191 8 , Part I, 

Bib l iography (Bulletin no . 746); Part II, Index (Bulletin no. 747) . These 

Bu l letins preceded the series of Bulletins entitled: Bibliography of North 

American Geology, cover ing the I iterature from 1919- 1970. 

Other t itles of special interest are: Abstracts of North American Geology , 

i ssued monthly from 1966- 1971, and Geological Abstracts , from 1936- 1971, issued as 

Bulletins and under separate title. A special serial title: Geological Survey 

Research , is issued annually as various numbers of the Professional Paper series. 

The USGS issued the Monographs series from 1890- 1929 and the series , Mineral 

Resources , which includes the years 1892-1923 . The series, Journal of Research 

of the Geolog ica l Survey , v . 1-6, 1973-1978 , was short! ived . The ea r l ier Annua l 

Reports of the Survey were mostly technical reports . 

Most USGS publ ications are avai !able from SuDocs or USGS Branch of Distri 

but ion in Ar l ington , Va ., whereas certain reports can be acquired only through 

NTIS . The PIOs wi I I have books of local interest and some commercial dealers are 

allowed to sel I certain USGS publications . The USGS also participates in the 

40 



selected I ibrary depos itory system . Many out-of-print publications can be 

purchased from the Branch of Distribution. Open file reports are avai I able 

through the Open File Services Section in Denver, Colo. 

The U. S. Bureau of Mines i s an agency of the Dept. of the Interior whose 

publications may be of interest. Some of the current serial titles are Bulletin, 

Reports of invest igations, Information Circular and Minerals Yearbook (which 

was preceded by the USGS' Mineral Resources). The Bureau issues a monthly 

I ist of new pub licati ons and articl es, as wei I as supplements to the 50 year 

I ist (1910-1960) of Bureau publ icati ons. A unique feature of their publ icataions 

I i st is the I ist in g of articles written by Bureau personnel and published in 

trade journals. These are cumulated periodically and starting in 1934 were 

issued under the title: Bureau of Mines Papers Pub I ished in the Technical Press. 

Some non-GPO imprints available on depository are: Mineral Trade Notes, Inter

national Coal Trad e , and International Petroleum Annual. The Bureau also main

tains a selected I ibrary depository I ist. Its publicat ions are available through 

the Publication s Distribution Section in Pittsburgh, Pa. 

Other Bureaus of the Dept. of the Interior whose publications I ists are 

noteworthy include: Bureau of Reclamation (new name: Water and Power Resources 

Service) National Park Service, and Bu reau of Land Management. 

The new Dept . of Energy (DOE) assumed the mission of several other defunct 

agenices and energy-related activities from othe r Departments and Bureaus. 

Through its own research efforts and its contract activities, DOE produces large 

quent iti es of scientif ic and technical I iterature . The major bibliographical 

tool for DOE sponsored research is its Energy Research Abstracts <ERA), issued 

semi -monthly , which continues the service provided by the old Atomic Energy Com

mission ' s Nuc lear Abstracts and the abstract in g serv ice of the Energy Research 

and Development Administration. Included a lso in ERA are reports from other 
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government agencies and foreign reports done under cooperative programs. Reports 

abstracted in ERA are generally avai !able from NTIS. Many of the reports generated 

by AEC & ERDA and never published previously are now being released by DOE in 

paper copy or microform. Many are avai I ab le only in I imited numbers from the 

issuing office. 

Several Bureaus of the Dept. of Commerce are also sources of geology-re

lated I iterature. One of them, the National Bureau of Standards , was "estab--

1 ished to develop, construct, and house reference and working standards used 

in science, industry and commerce" (Pearl, 1951). However, when the Bureau 

became involved in research, reports of the results were issued as monographs, 

technical reports or serial publications . Some current titles are : Dimensions, 

the Technical News Bu ll etin of the NBS , issued monthly , which cove rs a wide 

variety of topics, and also includes a I ist of NBS publications; Hydraulic Re

search in the United States, an annual abstracting service based on informa

tion voluntarily sent in by contributing Federal & States governments, univer

sities and industrial agencies in Canada and the United States , and Journal of 

Research of the National Bureau of Standards, a monthly I isting of completed 

scientific reports, which in 1959 sp lit into four separate sect ions: A-Physics 

& Chemistry (issued bimonthly); B-Mathemat ical Sciences (issued qua rter ly) ; C

Engineering and Instrumentation (issued quarterly) ; D-Radio Science (last issue 

Dec. 1965), and is now being issued by American Geophysical Union . NBS Publica

tion Announcements, published irregularly, is the current bibliographical I ist 

and is avai !able from the NBS Washington Office. 

The National Ocean Survey (NOS) , estalb ished in 1970 as a result of a re

orgenization within the Dept. of Commerce, assumes, partly , the miss ion of the 

old Coast and Geodetic Survey. NOS issues an annual series entitled : U. S. Earth

quakes ... , a reference tool for data on U. S. earthquakes dating from 1923 to 
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the present. The entire series is ava il abl e in reprint from the National Geo

physical and Solar Terrest rial Data Center, Boulder, Col o . 

The National Oceanic and Atmospheric Administrati on (NOAA) is s ues several 

pub I ications of inte rest: Ave rage Mon thly Weather Outlook, i ss ued semi - monthly as 

a 30-day estimated outl oo k, usuall y includes book rev iews; NOAA, a qua rte rl y 

designed to acquaint reade r s with the agency's prog rams and activit ies under 

ta ken by othe r organizations under the sponsors hip of NOAA; Environmental 

Sate ! I ite Image ry, a monthly devot ed t o c li ma t o log ica l data; Key t o Geop hysci a l 

Records Documentation, an irreg ul a rl y i ssued series that makes available data 

in the fields of seismology, geomagneti sm , mar ine geophys ics and geo logy ; Oceano

graphic Data Exchange , a semi-annual & annua l serial summarizing the inte rnational 

oceanog raphic activiti es of the Wo rl d Data Cente r-A (Oceanography); River Fore

casts Provided by the Nati ona l Weathe r Serv ice , pub lished annually , with the 

data treating ri ve r forecast points and misce ll aneous informati on, h ighest 

stages at Nat iona l Wea ther Se rv ice gages , high stages prior to gage reco rds, 

and index I i stings by State and river stati on and river names. Fo r bibliographica l 

control NOAA i ssued : Seag ra nt 70's, a monthly to info rm readers of the avai 1-

ab i I ity of pub I ications generated under the National Sea Gran t Program; NOAA 

Pub I icat ions Announcements, and other specia l bibliographies. 

The Soi I Conservation Se rvi ce(SCS ) of the Dept . of Agriculture issues a 

monographic se ri es of so i I su rveys dat in g back to 1928 , and an annual index I ist

ing the so i I su rveys by St at e , county and yea r of publications . SCS also issues 

a water-supply out look se ri es based on snow-wate r runoff with forecasts for the 

snow- me lt per iod . The mountainous a reas are cove red in the water-supply outlook 

series . 

Map Publications of Geo log ic Interest 

Seve ra l agenc ies that publi s h maps of inte rest to geo log ists and geology 

I ibrari ans a re the U.S . Forest Serv ice , National Ocean Survey, U.S. Bureau of 

Land Ma nagement, U. S. Wate r and Power Resources Se rvice and U.S. Geological 
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Survey. Most maps can be obtained direct ly from an agency's office of distri

bution or may be available from commerica l book stores that have a special 

sa les agreement with the agency. U.S. Geo logical Survey maps are sold at the 

Branch of Distribution , PIO Offices and some commerical book stores . 

The USGS publishes several map series , including the geologic 

quadrangle series , topographic maps, hydrologic maps, and special state maps. 

In 1970, the USGS issued the bound edition of the Nat ional Atlas of the United 

States of Ame rica, separate sheets of which are also for sale. The Survey uses 

a selective depository system for its topographic, geologic and hydrologic maps. 

The topo quads are distributed by a selected geographic grouping, alI other map 

series are sent by ful I service. 

The National Cartographic Information Center (NCIC) is primarily a source 

of information about cartographic products of alI Federal agencies. However 

certain information is distributed by the six field offices. 

Processing of Government Documents 

Government documents have long been a source of frustration to I ibrarians. 

There are problems with storage space , cataloging and indexing, and the physical 

processing of each document. These prob lems wi I I be approached differently 

depending on the circumstances with which each I ibrarian has to deal. Ful I 

depository I ibraries wi I I need the most space , usually a separate storage area . 

Those I ibraries collecting only a very few documents could shelve them with other 

publications on the same subject. Government publications frequently are arranged 

according to issu in g agency or, if the collections are smal I, geographically by 

Federal, State and local divisions. 

Cataloging. If an item is to be kept for any period of time , some kind 

of cataloging is desirable. Use of the same classification scheme for govern 

ment documents as for other pub I ications should not really be a problem for a 
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smal I collection, government documents can be cataloged as are other publications 

on the same subject. Ful I depository I ibraries may find this more difficult to 

do because of the amount of material handled. Special collections would not 

necessarily have the same problems even if they were depositories. 

Processing. Many government documents are "processed" reports, that is, 

reports edited according to certain standards, not bound, quite often just photo

copies of typewritten copy, but released to the public and I isted in catalogs 

as publications. This kind of report may require some special hand I in g such 

as inhouse binding. Occasionally issues of a publication are complete in one 

sheet, such as the USGS's Preliminary Determinations of Epicenters, and wi I I 

require special attention. Many repo rts are issued with loose maps and text. 

Keeping reports and maps together is desirable but requires special processing. 

Whether map series issued in enve lopes should be filed in the map drawers or 

provided special shelving to accommodate the envelopes , would probab ly depend 

on the avai labi I ity of space and money for two kinds of map storage. 

Generally speaking, government documents can be treated as are any other 

pub I ications. 

Conclusion 

Bui I ding a government- pub! ications collection is a challenge, in that it 

requires knowledge of the organizational structure of those agencies which may 

produce needed materials. This knowledge ca n be obtained by acquiring and main

taining current copies of organizational manuals and noting alI changes of govern 

ment-agency names and the reassigning of missions and functions . For examp le, 

the name of the U.S . Bureau of Reclamation was officially changed on Nov . 8, 

1979, 4 days after the presentation of this paper, to U. S. Water and Power Re

sources Service. In alI probab i I ity the titl es of the agency ' s serial publica

tions and the names of pe rsonnel wi I I not change, but attention should be d irected 
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towards those publications produced under contract before the name change, 

which wi I I not be issued unti I after the new name has been established. The 

constant and frequent name changing of government agencies has been a headache 

and wi I I continue to be so. 

It is also important to be aware of alI possible sources for a wanted 

item. Often one office wi I I give away publications that may be sold by another. 

State and local agencies sometimes wi I I acquire Federal publications and reissue 

and sel I them as part of the State publications program. Such items may be 

free from a Federal agency. 
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DEVELOPING THE GEOLOGIC MAP COLLECTION: 
A SURVEY OF PRINCIPLES AND TECHNIQUES 

Martin A. Smith 
Geology Library 

University of Texas at Austin 
Austin, TX 78712 

Abstract: Collection development as a broad concept is analyzed. 
The geologic map collection is visualized over its life span and 
is seen as an information source rather than a simple collection 
of maps. The steps to follow in developing the geologic map 
collection are to formulate a collection development policy, to 
organize a program to acquire materials, to prepare guidelines 
for weeding and withdrawal and to draft criteria to be used in 
monitoring the growth and evaluating the effectiveness of the 
collection. The collection development policy is an important 
document because it states why the collection exists and in what 
areas it is capable of meeting the users• needs. The collection 
development policy should provide a statement of the goals of the 
collection, what agents are responsible for the growth of the 
collection, the geographic areas represented, what types of mate
rials will be collected, and what selection criteria will be used 
in evaluating the suitability of materials for the collection. 

The steps in organizing an acquisitions program are noted including 
identifying sources and investigating depository and standing order 
arrangements. The criteria used in selecting materials for weeding 
and withdrawal from the map collection are reviewed. Some sugges
tions are made for monitoring the growth of the collection and 
evaluating its effectiveness to the user group. 

Collection Development 
Collection development can be defined as a systematic approach to 

building a library collection that will meet the present and anticipated needs 

of the users of that collection. 
Collection development involves broad planning. One should try to 

visualize what the collection can become. To do this broad planning effec

tively requires information. 
Nancy Pruett (1979) writing in the Proceedings of the Geoscience Infor

mation Society has said that collection development has to take into account 
the following kinds of information: 1) the needs of the users of the collec
tion; 2) priorities to be set in meeting the needs of the users and for 
supporting existing collections; 3) the organizational environment in which 

49 



the collection functions, considering such factors as the administrative 
structure, purpose, budgetary support, space, etc.; and 4) the nature and 

availability of the published materials to be collected. Certainly this 
last point has the most bearing on the nature of collection development as 
it applies to geologic maps. 

Once you have gathered this information you can prepare the collection 
development policy which will give meaningful direction to the growth of the 
collection. 

Part of collection development planning is visualizing the map collec
tion over its life span. In doing this one should ask such questions as: 

Will the collection be used by many different people with 
diverse backgrounds and needs, such as in a college or 
university library or large public library? 
Will the need for map materials be focused on specialized 
areas and subjects, such as in a special library? 
What level of collecting is needed?; a basic collection 
with minimal materials, a working collection with the 
maps referred to on a frequent basis, or perhaps a 
research collection which seeks to be comprehensive? 

When these types of questions are asked, the map collection will always be 
viewed as an information source rather than as a collection of artifacts. 

Steps in the Collection Development Program 
The steps to follow in developing a geologic map collection are the same 

whether the collection is existing or is new, without any maps. 
The collection development policy is the important first step, because 

the policy statement is the master plan for the collection; it charts the 
course and is the principle guide to the growth and development. 

Based on the guidelines of the collection development policy, the next 
step is to organize a program of planned acquisitions. Once the map librarian 
has determined the types of materials to be collected and in what geographic 
are~s, then he or she has to identify available sources of maps and set about 
acquiring them in a methodical manner. 

The other side of the coin from acquisitions is weeding and withdrawal, 
and as part of collection development, guidelines for weeding and withdrawal 
need to be written. Even large research libraries find it necessary to weed 
and discard maps from time to time because of limits of space or duplication 
of materials or any other reason to make the collection more manageable. 
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Map librarians should not be afraid to discard maps when they are no longer 
needed. 

It is also important to draft criteria to be used in monitoring the 

growth and to examine ways to evaluate the effectiveness of the collection . 
This entails establishing a system of feedback to see how effectively the 
collection meets the needs of the users and in what direction the collection 
is growing and whether that direction needs to be changed. 

Collection Development Policy 
The collection development policy is the master plan that sets priorities 

for the map collection and is the orderly expression of the allocation of 
resources to meet those priorities. 

In drawing up a policy, careful consideration must be given to such 
factors as: the clientele to be served; the type of programs to be supported, 
for example research or educational; the anticipated level of funding, and the 
availability of map materials from outside sources, such as regional library 
collections. 

In its basic form the collection development policy for a geologic map 
collection should have the following elements: 1) a statement of the goals 
for the collection, that is what the collection is intended to do; 2) who is 
responsible for the growth and development of the collection; 3) the geo
graphic areas represented, for example will it be necessary to limit the 
geographi'c representation to specific areas; 4) what types of materials will 
be collected, for example will the collection have atlases, sheet maps, rolled 
maps, etc.; 5) what selection criteria will be used in evaluating the suita
bility of materials for the collection, for example these criteria can be 
physical type, language, publication date, etc. 

Acquisitions Program 
Mary Larsgaard (1978) has identified some of the problems faced in 

acquiring maps including: a lack of bibliographic aids, the great number of 
maps published each year, and the diverse sources of these maps. 

Judith Diment (1979) has listed many sources of geologic mapping. This 
paper is an excellent contribution which can assist the geoscience librarian 
to find his or her way among the wilds of geologic map acquisitions. 

The collection development policy gives a clear idea of the types of 
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materials and the subjects and areas represented so that the librarian can 
then set about identifying the typical sources of these maps. The librarian 
has to keep current in the geolog ic l iterature looking for publishers• 
announcements and catalogs, acqui s itions lists of other map libraries, reviews, 
lists of government publications, t he publicat i ons lists of geological organi

zations and agencies, etc. Many maps go out of print very quickly and often 

go unnoticed in the review press unt i l they are cited in the indexing and 
abstracting literature, by which t ime they may no longer be available. It 
behooves the librarian to keep vi gil ant in the pursuit of map mater ials. 
Currently there are few standing order arrangements available for maps from 
publishers or jobbers, and blanket order or approval plans do not as a rule 
supply maps except those that accompany texts . 

There are opportunities in becoming a U. S. Geological Survey or state 
geological agency depository or i n establi shing an exchange program with other 
agencies if the librarian is fortunate enough to have publications to exchange. 
Most librarians have to purchase geo logic maps directly from the publisher or 
through the two or three jobbers t hat are available. 

Weed i ng and Withdrawal 
The other side of the coin from acquisitions is weeding and withdrawal 

from the collection. If a map coll ection is new, there is usually no need 
for weeding, but as more maps are acquired it is often necessary to reduce 
the size of a map collection for better management, by weeding to make more 
space. 

Marsha Selmer (1979) has set forth guidelines 
into a policy statement on weeding and withdrawal. 
lines include the following: 1) exami ning the goals 

which can be incorporated 
A summary of these guide
of the collection to 

determine its mission, for example, does the collection support mainly 
educational activity or is it a comprehensive research collection that will 
retain all maps it acquires; 2) exami ning the collection development policy 
for priorities of materials to be retained, that is the collection develop
ment policy is the ideal against which to measure the maps already in the 
collection; 3) determining if storage is an alternative to discarding, 
remembering that permanent withdrawal requires greater care in selecting 
maps to be withdrawn, whereas withdrawal for storage makes reinstatement 
easier should demand develop for these materials. When selecting materials 
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for withdrawal some of the criteria to be used could include: weeding by 
publication date or date of acquisition, weeding duplicate copies or super

ceded editions, and weeding materials that are badly damaged or soiled. This 
last point presents a problem because any map so heavily used as to become 

soiled or worn is probably too important to be weeded, but should be replaced 
if possible. 

Monitoring Growth and Evaluating Effectiveness 
Lastly are some thoughts on monitoring the growth of the collection and 

evaluating its effectiveness in meeting the goals of the collection develop
ment policy. 

Certainly one of the most difficult measures to make in any library is 
the effectiveness of its collection in meeting the needs of its users. The 
map collection supplies information and supports services offered by profes
sional librarians. The effectiveness of service can be measured by the 
response of the library users, and whether the collection provides the mate
rials necessary to answer questions or supply information. 

It is necessary to monitor the growth of the collection to ensure that 
materials are being acquired that will fulfill most information needs. Some 
of the points to consider when monitoring the growth of a geologic map 
collection are: 1) acquiri'ng ~maps published by important and relevant 
agencies; or 2) being highly selective and acquiring maps from only a limited 
number of designated agencies; and 3) balancing the number of different types 
of maps acquired, for example, balancing topographic versus geologic, large 
scale mapping versus small scale mapping and the like. Monitoring is made 
easier by following the pattern of the collection development policy. 

As a final thought, Peter Drucker (_1969) has said that information is 
like money, it has no real value until it is used. In the final analysis 
this is the measure of the effectiveness of a map collection. It if it used, 
it has value, if it is not, it is merely a collection of artifacts and has 
little value as an information source. 
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TECHNICAL REPORT ACCESSION 

Susan Coniglio 

Sandia National Laboratories 
Livermore, California 94550 

Abstract: Government and university technical reports, and 
similar unpublished literature of private agencies, present 
severe problems of inaccessibility. The National Technical 
Information Service, the Technical Information Center, and the 
British Lending Library are among several distribution centers 
which serve as clearinghouses for technical reports. This paper 
analyzes the services of these centers and describes the linkage 
between them and the geoscience library. Attention is given to 
the maintenance , acquisition, technical processing, and budgeting 
of technical report collections, as demonstrated at Sandia 
National Laboratories, Livermore, California. Procedures include 
cost-effective collection management, user awareness, and 
obtainability. 

Introduction 

The technical report can be defined as literature that 
documents the results of a research or development effort. It can 
be considered proprietary, or have unlimited distribution to 
external agencies. The technical report is an important integral 
of literature because it is part of the principal media for 
primary communication in science and technology. Technical 
reports present experimental results, are rapidly disseminated, 
inexpensive to publish, and serve as valuable timesavers for the 
researcher who wishes to profit from the experience of others. 
However, technical report literature is usually poorly referenced. 
It is lacking in editorial control, ephemeral, a replication of 
journal literature, and inconsistent in appearance. It is also 
frequently addressed to a specialized audience, and it has limited 
availability (particularly when being traced into the pre-1970's). 
Technical report literature also lacks the prestige and recogni
tion of the scholarly journal, and if not properly maintained by 
its originator, eventually becomes lost to the open literature. 
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Theses and dissertations also fall into this category of litera
ture because they are commonly assigned identifiying numbers that 
closely resemble technical report coding schemes. 

The Technical Report Collection at Sandia National Laboratories 
This section investigates some of the problems of obtaining 

and maintaining technical reports. It also describes the techni
cal report collection at Sandia National Laboratories, Livermore 
(SNLL), California. Some details of this collection and its 
management may prove useful to those handling university, 
industrial or corporate technical report collections. 

Location 
SNLL generates approximately 200 technical reports per year, 

and houses a collection of more than 50,000 reports. The collec
tion is located in a 768 square-foot area, with 980 linear feet 
of shelf space. Adjacent to the collection is office space for 
three library assistants and a reading area of 475 square feet 
equipped with two microfilm reader- printers, and one microfiche 
reader. 

Selection 
The reference librarians select technical reports directly 

related to the laboratory•s research from those that are issued 
by the Defense Technical Information Center (formerly the Defense 
Documentation Center), the Technical Information Center (Oak 
Ridge, Tennessee), and those reports received through standard 
distribution from external agencies. Approximately 20 percent 
of the reports received at SNLL actually enter the technical 
report collection. 

Cataloging 

As internal [issued by SNLL or Sandia National Laboratories, 
Albuquerque (SNLA), New Mexico] and external technical reports 
enter the collection, they are assigned an alphanumeric reference 
symbol (RS), and documented for pagination and series. A 
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documentation card is keypunched with a short description of the 
title page, RS, report code number of the external agency, copy 
number, date, and classification. Separate from the documenta
tion data is the descriptive cataloging. The descriptive 
cataloging is perfomed by a library assistant and incorporates 
the information listed below. The numbers listed indicate 
program commands to perform various storage operations. 

101 RS 
2Al corporate author 
301 title 
401 author 
501 page count, document date 
502 review date 
505 comments 
601 report number 
7Al additional title 

902-99 subject cataloging 

These data are keypunched, and displayed on one of six routinely 
generated accession lists. After the descriptive cataloging is 
keypunched, the reports are given to the reference librarians 
for subject cataloging. SNLL maintains an in-house report 
thesaurus from which subject terms are chosen that precisely 
describe the report. The descriptive and subject cataloging is 
then entered into a remote on-line terminal. All entries are 
put on disc, merged with a tape, and matched to a master file. 
The cost to maintain this system is approximately $5,000 annually, 
including hook-up to a CDC 6600. 

Arrangement 
The technical report collection is arranged by year and 

reference symbol. It is considered archival since three copies 
of SNLL reports, and one copy of relevant SNLA reports have been 
maintained since the mid-1950's. Approximately 50 percent of 
the collection is external reports housed separately from those 
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generated by Sandia National Laboratories (SNL). All reports, 
regardless of their age, are controlled, that is, the reports 
must be signed out and signed in for record-keeping purposes. 
This circulation process indicates who has a technical report 

and how often the report is circulated. 
Since the technical report collection is part of an inte

grated, computerized system, six accession lists are routinely 
generated to satisfy the need for requested reports in the 
collection. The major list has the twofold purpose of arranging 
the external-agency reports by the RS, and the SNL reports by the 
SAND number (the year issued, followed by an accession number). 
Other accession lists are arranged by keyword, author, corporate 
author, numeric cross reference, and RS/report coding scheme of 
the external agency. 

Beginning in 1968, a number of SNLL technical reports were 
either microfilmed or purged from the collection because of a 
lack of storage space. The mic rofilming was discontinued in 1970 
because these technical reports were thereafter available through 
the Defense Technical Information Center, the National Technical 
Information Center, and the National Technical Information 
Service (NTIS). It has been proven, as in the case of the Johns 
Hopkins University Applied Physics Laboratory, that microfiche 
is advantageous if there exists adequate staff and process 
equipment, as well as a high in cidence of demand for internal 
and external technical reports, Newman et al. (1978). 

Weeding 

The reference librarians weed the technical report collec
tion twice annually, with decisions to delete based upon past 
circulation and relevance to the collection. For all technical 
reports purged from the collection, records are kept in a history 
file. All duplicate copies, rough drafts, non-Department of 
Energy quarterly reports, and external reports older than five 
years are routinely weeded from the collection. 
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Announcement 

SNLL technical reports are announced to the technical staff 

through the Library News Bulletin, Sandia Corporation Access News 

(SCAN), Sandia National Laboratories, Albuquerque News, Sandia 
National Laboratories, Livermore Abstracts, and Selective 

Dissemination of Information (SOl) profiles. (Sandia's SOl pro
files are constructed by matching user interests against NTIS 
technical reports, conference papers, journals, books, Defense 
Technical Information Center technical reports, and SNLA and SNLL 
technical reports.) Each of these internally-distributed listings 
has proven to be inexpensive and efficient, with special relevance 
to a variety of readerships. 

Availability 
A major problem associated with the technical report liter

ature is availability. SNLA maintains the official copies of all 
SNL-generated technical reports. These reports are listed in 

Government Reports Announcements and Index, Scientific and 
Technical Aerospace Reports, Technical Abstract Bulletin, 
International Nuclear Information System Index, Monthly Catalog, 
and Nuclear Science Abstracts, to mention a few. At least two 
copies of all SNL technical reports, unless restricted to 
internal distribution, are sent to the Technical Information 
Center (TIC). The TIC also serves as a center for collecting, 
processing, and dissiminating scientific and technical 
information for the energy community in which Sandia has become 
considerably involved. 

The technical report staff at the TIC decides which reports 
will be sent to the NTIS. If the report will appeal to a large 
audience, twenty-seven report copies will be sent by SNL to the 
TIC, where two will be microfiched and the remaining twenty-five 
sent to the NTIS and announced. A report of wide interest to the 
scientific community will be categorized by the TIC and sent by 
standard distribuion to libraries and research institutes. 
Universities may gain access to Department of Energy (DOE) 
technical reports (including SNL) through this distribution list 
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(refer to TID-4500-R66 Standard Distribution for unclassified 
scientific and technical reports). Organizations subscribing to 
all TIC technical report categories pay a total annual cost of 
$4,140.00, $0.138 per fiche, plus approximately $60 per year 
postage (prices effective as of Apr11 4, 1979). This price 
includes approximately 22,000 titles, and 30,000 fiche. The 
Geoscience organization, for example, may be interested in the 
following categories available from the TIC. 

TIC DISTRIBUTION CATEGORIES 

Estimated Cost 
$0.174/fiche* 

260.00 

50.00 
50.00 
90.00 
40.00 
50.00 

TIC 
Category 

uc -11 

UC-60 
UC-64 
UC-66 
UC-88 

UC-89 
UC-90 
UC-91 
UC-92 

280.00 
40.00 

100.00 
960.00 

+ 60.00 postage 

Subject 
Environmental Control Technology and 
Earth Sciences 
Wind Energy Conversion 
Ocean Energy Systems 
Geothermal Energy 
Coal Mining 
Coal Conversion Demonstration Plants 
Coal Conversion and Utilization 
Oil Shales and Tar Sands 
Petroleum and Natural Gas 

$1,020.00 total annual cost 

*Selective subject cost. 

60 



Suggestions for Report Access 

This section is devoted to some possible solutions to 
problems of technical report access. In 1974, several informa
tion specialists and librarians formed the Defense Documentation 
Center Committee on Information Hangups. The committee•s mission 
was to study the transfer of information to various organizations 
in the Department of Defense. It observed that military organi
zations report on almost 100 percent of all on-going projects, 
while contracting organizations reported on only 1 to 10 percent, 
Committee on Information Hang-Ups (1975). Taking a cue from some 
of the goals of this committee, the Geoscience Information 
Society may want to investigate technical report-generating 
organizations and require more communication concerning on-going 
research, indexing, and a general awareness of geoscience 
technical report literature. By the same token, the geological 
community should encourage geoscientists (especially those 
performing non-governmnent-funded research) to submit their 
reports to the NTIS. For a fee of $35, an individual or agency 
can have a technical report published and maintained at the NTIS. 

Other problems associated with access can be ascribed to 
organizational networking, and to indexing. Large organizations 
with several divisional or branch libraries, for example, often 
house reports that are not available through a single source. 
This problem indicates a lack of networking and control of 
internally-generated reports. So far as indexing is concerned, 
it would be advantageous for catalogers to use for technical 
report literature indexing terms similar to those used for books, 
journals articles, conference papers, and the like. This 
practice would allow technical reports to be retrieved through 
the use of established authority files or a thesaurus. 

Use of on-line systems and the NTIS can contribute signifi
cantly to technical report access. In the case of on-line 
systems, it would be ideal to have Geoscience-related technical 
reports integrated into the various engineering, physics, and 
chemistry data bases. However, there are data bases, such as 
the Smithsonian Science Information Exchange (SSIE), that 
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identify on-going geoscience research projects and associated 
technical reports. This particular data base contains Notices 
of Research Projects that can be obtained from the SSIE well 
before in-progress or final reports appear in the open literature 
(Dialog's file 65 description Information, Smithsonian Science 
Information Exchange (SSIE) Current Research Program). In 
addition, on-line systems now offer private file capabilities, 
so organizations can store and access technical reports. This 
retrieval system serves as an inexpensiv e means to access 
frequently-used in-house technical reports, as well as technical 
reports from other data bases. 

The NTIS, on the other hand, provides many services to 
libraries for obtaining technical reports, the Selected Research 
in Microfiche (SRIM) being the most useful. The SRIM provides a 
categorized listing (refe r to the Appendix) of those subjects of 
interest to the geoscience library. After the categories are 

chosen, a library can receive the technical reports standing 
order at 65 cents per title . The Abstract Newsletter, also 
published by NTIS, is a concise overview of current technical 
reports at NTIS. The Abstract Newsletters entitled "Natural 

Resources and Earth Sciences" and "Ocean Technology and Ocean 
Engineering" can each be subscribed to for about $70.00 annually. 
The NTIS also provides custom on-line searching sevices. For a 
fee of $100, approximately 100 research summaries can be obtained. 
In addition, NTIS has listings of searches already published for 
a fee of $28.00. 

On-line access, networking, indexing, and utilization of 
NTIS all contribute significantly to accessing the technical 
report literature. However, it would be advantageous for 
societies serving scientific disciplines to establish central 
sources to which inquiries concerning the technical report 

literature can be directed. The libraries associated with the 
U.S. Geological Survey, for example, would be likely sources 
for inquiries if a particular geologic report is not already 
maintained by established technical report clearinghouses 
(NTIS or TIC). 
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Foreign Technical Reports 
This section surveys the sources for obtaining foreign 

technical report literature, theses, and dissertations. The 

British technical reports are generally available through the 
following sources: 

1. British Library 
Lending Division 
Boston Spa 
Wetherby, Yorks 
LS23 7BQ 
London, ENGLAND 

2. British Library 

Science Reference Library 
Holborn Division 
25 Southampton Buildings 
WC2A lAW 
London, ENGLAND 

3. Technology Reports Center 
Orpington, Kent 
BR5 3RF 
ENGLAND 

Reports maintained at the British Library are received from 
research associations, research stations, colleges, universities, 
development establishments, planning boards, institutes, and 
national laboratories. These organizations can contribute 
technical reports to the British Library, but the British 
Library does not act as a clearinghouse to distribute and 

organize all British technical reports. To obtain a British 
technical report, first contact the issuing agency, and then the 
British Library. The technical report collection at the British 
Lending Library includes technical reports issued by NTIS, NASA, 
US DOE, RAND, and the Educational Research Information Center 
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(ERIC). British technical reports are advertised in the British 
Lending Library Announcement Bulletin. This bulletin is similar 
to the twenty-two-subject Committee on Scientific and Technical 
Information (COSATI) code, and indicates if an item is a technical 
report, thesis, or translat i on. 

To obtain a geologic technical report, first consult the 
Holborn Division of the British Library, and then the Technology 
Reports Center located in Orp i ngton. The information bureau at 
the Association of Special Libraries and Information Bureau 
(ASLIB) will assist borrowers in obtaining British technical 
report literature if the report has been verified and identified. 

Listed below are the sources for obtaining technical reports 
from Australia, Canada, Germany, France, India and Japan. 

Australia- Commonweal t h Scientific and Industrial 
Research Organization (CSIRO) 
Canberra A.C . T. 
P.O.B. 225 
Dickson, ACT 2602 

The CSIRO is a source for Aus t ralian technical report literature 
and has exchange agreements wi th 6000 institutions and more than 
150 countries. The reports a r e announced in the CSIRO Abstracts. 

Canada - National Resea r ch Council of Canada 
Ottawa Ontario K1A OR6 
CANADA 

National Data Referral System for Canadian 
Geosciences 

Department of Energy, Mines, and Resources 
580 Booth St. 
Ottawa Ontario KIA 04 
(613-996-8070) 
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Germany- Universitatsbibliothek Der Technischen 
Universitat Und Technische 

Informationsbibliothek (TIB) 
Welfengarten 18 

Hanover 
WEST GERMANY 

Technical reports are announced in the "Deutsche 
Forschungsberichte - Neueingange." 

France- Agence Nationale de Valorisation de la Recherche 
(ANVAR) 
13 rue Madeline Michelis 
92522 Neuilly - su r - Seine 
FRANCE 

Technical reports are announced in the "Le Marche de 
L • Innovation." 

India - INSDOC 
Indian National Scientific Documentation Centre, 

New Delhi 
CSIR Council of Scientific and Industrial Research 
Hillside Road 
New Delhi 12 
INDIA 

Japan - Japan Information Center of Science and Technology 
(JICST) 

Nihon Kagaku Gijutsu Joho Center 

2-5-2 Nagata-Cho 
Chiyoda - Ku 
Tokyo 100 

JAPAN 
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The thesis and disserta t ion literature also deserve special 
attention. Dissertations written in the United States are 
available through Xerox University Microfilms, Ann Arbor, 
Michigan. British theses are somewhat inaccessible since they 
are not channeled to the British Lending Library to create a 
centralized collection. The following is a listing of natiorral 

bibliographies of theses. 

Great Britain - Index of Theses, Accepted for Higher Degrees 
by the Universities of Great Britain and 

Ireland and the Council for National 
Academic Awards (ASLIB, London) 

Germany - Jahresverzeichnis der Hochschulschriften- DDR, 
BRD und West Berlins (VEB Verlag Fur Buch-und 
Bibliothekswesen, Leipzig). 

France - Catalogue des Theses de Doctorat soutenus devant 
les Universites• Francaises (Direction des 
Bibliotheques et de la Lecture Publique, 
Cercle de la Librairie, Paris) 

Netherlands - Library at Utrecht University, publishes an 
annual Catalogus van Academische Geschriften 

(Nievwe reeks) which includes the theses of 
all universities, the journal Higher Education 
and Research in the Netherlands (NUFFIC, the 
Hague) also contains a list of Dutch theses 
in each number, Maltha (1976). 

The Center for Research Libraries in Chicago, has a foreign 
dissertation collection of more than 600,000 titles from Germany, 
France, Netherlands, Scaninavia, and Switzerland. Another useful 
reference tool for locating geologic theses and dissertations is 
the soon-to-be-published listing of theses and disserations in 
geology through December, 1978. The information in this publica-
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tion has been compiled by the members of the Geoscience Informa
tion Society. 

Conclusion 

Establishing an inquiry center for technical reports and 
treating them like other literature is an important step in 
improving their accessibility. Careful coding, indexing, 
announcement, and documentation are also essential for the 
retrievability of the technical report. 

SNL is presently designing an on-line system for technical 
report access, since it is felt that the technical report is as 
essential as other publications such books and journals to the 
collection. 

APPENDIX 
SRIM Listing of Subjects of Interest to the Geoscience Library 

Ocean Technology and Engineering 
Marine Engineering 
Dynamic Oceanography 
Physical and Chemical Oceanography 
Biological Oceanography 
Marine Geophysics and Geology 
Oceanographic Vessels, Instruments, and Platforms 
Hydrography 
Underwater Construction and Habitat 
General 

Natural Resources and Earth Sciences 
Mineral Industries 
Natural Resource Management 
Natural Resource Surveys 
Forestry 
Geology Geophysics 
Hydrology and Limnology 
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Snow, Ice, and Permafrost 
Cartography 

General 

Civil Engineering 

Highway Engineering 
Civil Engineering 

Constructon Equipment, Material and Supply 
Soil and Rock Mechanics 
General 

Atmospheric Sciences 
Aeronomy 

Dynamic Meterology 

Meterological Data Col l ection, Analysis, and Weather Forecasting, 
Meteorological Instruments and Instrument Platforms 
Physical Meterology 

Environmental Pollution and Control 
Air Pollution and Control 
Noise Pollution and Control 

Energy 

Solid Waste Pollution and Control 
Water Pollution and Control 
Pesticides Pollution and Control 
Radiation Pollution and Control 
Environmental Health and Safety 
Environmental Impact Statements 
General 

Reserves 

Energy Use, Supply and Demand 
Electric Power Transmission 
Fuel Conversion Processes 
Polices, Regulations and Studies 
Electric Power and Production 
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Heating and Cooling Systems 

Fuels 
Engine Studies (Energy Related) 
Batteries and Components 
Solar Energy 
Miscellaneous Energy Conversion and Storage 
Geothermal Enregy 
Selected Studies in Nuclear Technology 
Environmental Studies 
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COLLECTION DEVELOPMENT IN GEOSCIENCE LIBRARIES: 

GUIDEBOOKS 

Claren Kidd 

Geology Library 
830 Van Vleet Oval, Rm. 103 

University of Oklahoma 
Norman, OK 73019 

Abstract: Geologic field trip guidebooks should be represented in a 
collection development policy of a geoscience library. Through the use 
of a road log, guidebooks contain site specific information on the geology, 
paleontology, natural history, biology, anthropology, and local history. 
Their length, modes of reproduction, and binding vary. Usually they are 
issued by geological societies, associations, surveys, or university de
partments as monographs, series, or obscured in a journal. A guidebook 
may contain stratigraphic columns, tables, maps and photographs. 

A study of Geoscience Information Society membership reveals that factors 
of selection include: quality of production, geographical area, avail
ability for acquisition, reviews, approval plans, and publishers. After 
verification, the subsequent acquisition procedures include how, when, 
and from what address guidebooks can be purchased. Their verification, 
and the availability and acceptance of cataloging data delay access of the 
user to geologic field trip guidebooks that contain the most site specific 
information in the geological literature. Guidebooks should be specified 
in the collection development policy, otherwise, their ephemeral nature 
may exclude their inclusion in a geoscience library. 

A library•s collection development policy is a statement indicating 

the direction in which the collection is headed. It is an official, writ
ten document that gives formal recognition to the criteria which have 
probably always been followed by the librarian. Pressures of declining 
budgets and inflation, perhaps, accelerated the writing of these here-to
fore unwritten statements. Policies assume that the collection has been 

developed in a rational, systematic manner and that the acquisition budget 
will be spent on the materials most needed by the library user. Data about 
the library user needs, goals, objectives, and priorities are gathered for 
the policy development. The policy can be used as a basis for appraising 
and weeding a collection, for budget requests, and as a selection tool. 

To learn about the collection development policies in geoscience 
libraries, questionnaires were sent to 206 members of the Geoscience 
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Information Society (GIS) from the participants of this symposium. Fifty

two members responded: 29 from universities, 16 from corporate bodies, 

and 7 from government agencies. 

Many pages of library literature have been devoted to the aspect of 

selecting versus collecting of library materials, who does the selection, 

the numerous parameters used in selection, etc. This paper will limit 

itself to a discussion of the parameters used in selection assuming that 

the librarian is responsible for the selection of materials for one of 

these 5 levels of collecting intensity developed by the Collection Develop

ment Committee of the Resources and Technical Services Division of the 

American Library Association in their 1977 11 Guidelines for the Formulation 
of Collection Development Policies. 11 The 5 levels are: minimal, basic, 
study, research, and comprehensive. For most GIS members, responsibility 

is for a study (32 librarians) or a research (15 librarians) collection. 

There are also those of us who select for an undergraduate or corporate 
basic collection (2 librarians) and those who can and will acquire every 

item in order to develop an exhaust ive, comprehensive collection. 
\ 

This paper concerns itself with these concepts and practices as 

applied to geological field trip guidebooks. A guidebook contains written 

information describing a small geographical area through which a geologic 

field trip is conducted for lay persons, students, or geoscientists. The 

guide may be composed of two or more mimeographed pages held together by 

one staple or it may be a professionally printed and hard-bound volume in 

excess of a hundred pages containing colored photographs, maps, and 

columnar sections. An often cited prerequisite for being considered a 

geologic guidebook and its basis for being included in the Union List of 

Geologic Field Trip Guidebooks of North America (hereafter sometimes 

referred to as the union list) is that the guidebook must possess a des

criptive roadlog with mileage. Older (XVI International Geological 

Congress held in the U.S.A.) and foreign (XXI International Geological 

Congress held in Sweden) guidebooks provide a description of the route 
between numbered stops but no mileage is provided. Using this guidebook 

for a later field trip along the route will be less successful if specific 

sites are sought. The guidebook publisher may be a governmental agency, 
or a geological association or society that will use the guidebook for a 
trip it is sponsoring or it may be publishing the guidebook for another 
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organization. 

The selection of geologic field trip guidebooks involves those factors 

of library selection well known to us, such as, authority, significance of 

the subject, author/sponsor, date, availability of the materials on the 

subject, level of treatment, publisher, language, cost quality of produc

tion, and availability for later acquisition. A discussion of a few of 

these factors is particularly relevant to the selection of geologic guide
books. 

Selection Factors 

First, significance of the subject--guidebooks provide the reader 
more detailed site specific information than can be otherwise found in the 

geological literature. It is the exact distance between sites provided by 

the road log that makes the geologic guidebook so site specific and valu
able. Other publications and theses are rarely so site specific nor will 

they include information of the paleontology, anthropology, history, eco

nomics, biology, and "local color." The amount of factual data contained 

within one of these slender volumes is frequently hidden and unknown from 

many potential users (the anthropologist, geographer, biologist, etc.) 

unless she or he is informed about the availability and content of geologic 

guidebooks. During the formal education of the typical geoscientists or 
librarian, is the importance of these publications discussed? According 

to Parker (1978:108), only five out of 167 academic institutions res

ponding to her survey offered a semester course designed for geoscience 

students. During the typical orientation tours offered by many geo
science librarians, time is too short to more than mention geological 

guidebooks. The geoscience librarian rarely learns about them in library 
school. Awareness of their existence and content is learned through con

tact with library users, by accident, or through professional reading. 
The quality of production is variable. Some guidebooks are composed 

of mimeographed sheets and a cartoon map to a professionally printed, sewn, 

hard-bound volume complete with half-tones and colored maps, such as the 
annual volumes of the New Mexico Geological Society. More numerous are 

the paper bound series issued by state agencies as circulars, bulletins, 
special publications, etc. Spiral bindings that are preferred for and by 

field trip participants because they open out and lie flat, will soon 
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require a better binding for the library collection since the pages fall 
out when the plastic circles break or when they tear out of the wire 
spirals. Not as easy to use in the field, but a binding that lasts longer 
in a library, is the Vela Binder although the paper cover becomes mutilated 
just as quickly as the spirally bound covers . To the research or compre
hensive collection, the quality of guidebook production may have little 
relevance since the information may not be otherwise available. It will 
be acquired regardless of the qual i ty of production. 

Selection of guidebooks may be based upon being within the same 
state or country, adjoining states or countries, similar geologic region, 
society or government agency, knowledge of availability, or comprehensive
ness of the collection. All three kinds of surveyed libraries used these 
categories as a basis for select i on but university libraries reported that 
the building of a comprehensive l ibrary was significantly less important as 
a selection factor. Governmental and corporate libraries rate it as an 
equally important base for select ion. 

TABLE 
BASIS FOR SELECTION OF GEOLOGIC GUIDEBOOKS 

Basis for Selection Corporate University Government 

Same state or country 3 17 2 

Adjoining states or countries 15 2 

Similar geologic region 2 14 2 

Society or government agency 2 15 1 

Comprehensive collection 4 7 2 

Knowledge of availability 3 14 1 

Geologic guidebooks are not reviewed outside the geological literature, 
and within it, reviews occur infrequently. The earth science section of 
Choice and the Science and Technology section of Library Journal have not 
reviewed a guidebook during the last five years. Weekly issues of Nature 
during 1977 and 1978 did not rev i ew or list a geologic guidebook in its 
"Reports and Publications" or "Scientific Books- Earth Sciences." Likewise, 
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weekly issues of Science did not review a geologic guidebook during those 

two years. Beyond these sources one must delve into the geological litera

ture to find announcements of field trips to be held and of their publication. 

Inquiries to conference conveners prior to the meeting may yield important 

order information, particularly if only enough copies are being printed for 

the participants. Announcements of guidebooks appear in acquisition lists, 
Geotimes, Episodes, publication lists, publishers notices, and bibliog
raphies/indexes. In our survey, Geotimes and library users were most 
frequently cited as selection tools as revealed by the table below, followed 
in decreasing order of importance by publishers notices, bibliographies/ 
indexes, colleagues, Episodes, other , and approval plans. 

Tools 

Geotimes 

Episodes 

Library Users 

Colleagues 

Publisher Notices 

Approval Plans 

Bibliographies 
Indexes 
Other 

TABLE 2 

GUIDEBOOK SELECTION TOOLS 

Corporate Government 

15 

2 

10 4 

3 

8 2 

7 

2 

University Total 

20 36 

10 13 

22 36 

15 19 

18 28 

7 9 

13 21 

8 11 

Approval or all-book-plans may contain a few guidebooks, but, they 
are not and have not been relied upon by the geoscience librarians. Most 
guidebooks are deemed too ephemeral to be included in the shipments or 
approval slips, although a few governmental or societal guidebooks may be 
included. This method of acquisition ranked last as a selection tool 
among all types of geoscience librarians. 
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For retrospective selection of guidebooks, the Union List of Geologic 

Field Trip Guidebooks of North America is the most complete. By using its 

geographic index or by accessing through the alphabetical list of sponsoring 
organizations, one can verify the title, year and organization responsible 

for the publication. In 1975, the GIS Committee on Guidebooks and Ephemeral 

Publications identified over 350 geological societies, associations, state 

or federal surveys or their equivalent agencies, university geoscience 

departments, academies of scien ce and other groups that are or have spon

sored field trips for which guidebooks were provided. 
The sponsors and publishers of guidebooks may or may not be the same 

groups. An example of this is the Ninth International Carboniferous Con
gress, which conducted field trips for its 1979 meeting. The field trip 
guidebooks were printed and published by various groups. Field Trip number 
11 was published by the Oklahoma Geological Survey as their Guidebook Series 
number 19. It is also distributed by the American Geological Institute. 
This is an easy arrangement for the author, a professor of geology at the 
University of Oklahoma, and for the greater distribution potential via AGI's 
advertising. However, for the library that receives materials via an 
Oklahoma Geological Survey exchange, it can create unnecessary and unwanted 
duplication. It also creates a potential cataloging problem. 

Acgui siti ons 
The acquisition of guidebooks can be difficult. Among the problems 

are: knowledge that a field conference was held; an advertisement from one 
publisher that omits information about the field trip being one co-sponsored 
by another organization; publis hers printing only enough for the field trip 
participants; organizational addresses that change annually with change in 
the officers; and cost. Even if all the order information is correct, 
problems may still arise. For example, the University of Oklahoma placed 
an order for the 25th International Geological Congress Guidebooks shortly 
after the meeting was held and after it was noticed in a publisher news
letter that it was available from them. The order was placed with the pub
lisher but it was returned as "not yet available." The order was resub
mitted to the publisher and after several unanswered queries to them and one 
year later, the guidebooks were reported as being "out of print" and that 
a "second printing was not expected." 
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Purchasing guidebooks at a meeting can be a method of sure acqulsl

tion if the hassle of reimbursement can be overcome and if the potential 
purchaser remembers to buy it. 

A standing order for a guidebook series can be a definite benefit, 

if the organization will accept standing orders and if these orders are 

filled. It is annoying to discover one expected last year did not arrive 
and someone wants to use it today. 

Another problem may arise when several organizations are responsible 
for a single field trip. The Pacific Section of the American Association 
of Petroleum Geologists and four of its affiliated societies (San Joaquin, 
Northern California, Alaska, and Los Angeles Basin) conduct field trips 
together with the Pacific Sections of the Society of Economic Paleontolo
gists and Mineralogists and the Society of Exploration Geophysicists. 
Since the titles, but not the co-sponsoring organizations, may appear on 
more than one publication list, it is easy to acquire duplicates. 

Geolibrarians who can determine the supplier of guidebooks over
whelmingly choose the publisher over a vendor such as Baker and Taylor, 

Faxon, EBSCO, Ballen, Majors, etc. (Table 3). Forty three out of forty 
six survey respondents chose the publisher rather than a vendor for the 

acquisition of geologic guidebooks. 

TABLE 3 

ACQUISITION SOURCE FOR GUIDEBOOKS 

Type of Library Publisher Vendor 

Corporate ll 2 

University 20 

Government 2 0 

Problems of publisher addresses and availability for acquisition exist 

for the purchaser. Addresses of societies and associations change, but the 
annual list of addresses appearing each July or August in Geotimes provides 
the most up-to-date address. Individuals, rather than the society, occa
sionally distribute the guidebook. Geotimes may provide the address of the 

79 



individual in its review of the guidebook . A photocopy of any review or 

announcement will aid the centralized acquisition department of a univer
sity library for which the verification and acquisition could be difficult, 
if not otherwise impossible. 

Awareness of organizational peculiariti es will be helpful. The 

Geological Society of America holds field trips at its annual and sectional 
meetings but since the mid-1970's, it does not want its name to appear on 

the field trip guidebook and it does not have copies available for distri
bution. However, in the Union List of Geologic Field Trip Guidebooks of 
North America these guidebooks are listed under the sectional and annual 
meetings. Also, verbal and written references to these field trips are 
usually made to a Geological Society of America field trip rather than to 
the organization that published it. 

Borrowing guidebooks via interlibrary loans can be a method for the 

user investigating a geographic area beyond the scope of the collection. 
Verification of location, availability for interlibrary loan and photocopy 
cost can all be ascertained from the union list. If the geolibrarian does 
not submit requests for interlibrary loans to the lending library, the 
people within the interlibrary loan office should know the existence of the 
union list and where a copy is available within the library system. 

The cost of geologic guidebooks is lower than that of geologic mono
graphs and serials. In a paper delivered last year to a GIS Symposium in 
Toronto, Ontario, Dowden, Goodman, and Howell stated that the average earth 
science book cost $25.98 in 1977. Most guidebooks cost less than that 
average, even in 1979. 

Cataloging 
After the hurdle of acquisition is accomplished, many libraries will 

have the guidebook cataloged and classified. Those two procedures may 
render it inaccessible for months if "suitabl e" cataloging cannot be located 
online or from a "reliable source." Our survey revealed that university 
geolibrarians recognized cataloging problems as main entry, treatment as a 

serial versus a monograph, subject headings and titles that omit the word 
"guidebook" from the title page. Wallace (1978:294) reports that the same 
acronym for two geologic organizations, SEG, can create a problem. The 

cataloger has to decide whether the organization responsible is the Society 

80 



of Exploration Geophysicists or the Society of Economic Geologists. 

All geoscience librarians should work closely with the cataloger if 
we do not classify and/or catalog the guidebooks ourselves. In university 
libraries with centralized cataloging units, most catalogers have little 
or no background in the geosciences and will appreciate considerate assis
tance from the subject specialist. The use of the Union List of Geologic 
Field Trip Guidebooks of North America can be beneficial for establishing 
the main entry, title, date of the field trip and field trip number. In 
our survey, sixty-four percent of the responding librarians indicated that 
they use this volume as an acquisition and/or cataloging tool (Table 4). 
Both the geoscience librarian and the cataloger should understand the GIS 
committee•s basis for establishing the sponsoring organization as explained 
in the union list•s introduction. 

TABLE 4 

USE OF THE UNION LIST OF GEOLOGIC FIELD 
TRIP GUIDEBOOKS OF NORTH AMERICA 

Type of Library Yes No 

Corporate 7 8 

University 15 9 

Government 5 1 

Weeding 
Of those responding to the survey, 50% indicated they weeded. More 

did in corporate libraries than did in university libraries which concurs 
with the library literature. Weeding of guidebooks in government and uni
versity libraries may rarely, if ever, occur since most information doesn•t 
become dated and there is a reluctance to weed single copies of slender 
volumes. A corporate library is likely to weed when its geographical areas 

of interest change. 
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Conclusions 
The inclusion of geologic guidebooks within a collection development 

policy, based upon frequent assessment of user needs, should provide the 
users with the information they require on small geographical areas. The 
tool most helpful in selection, acquisition and cataloging is the Union 

List of Geologic Field Trip Guidebooks of North America. To avoid over
looking guidebooks because they are infrequently reviewed and difficult to 

acquire, specific mention of them should be made within the collection 

development policy rather than inferring that they fit into the monograph 
or serial profile and/or budget. A special recognition is due within the 
collection development policy for a special publication of great impor
tance to the geoscientist, the geological field trip guidebook. 
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GEOLOGIC REFERENCE SOURCES - A DECADE OF PROGRESS? 

Anthony P Harvey 

Department of Library Services 
British Museum (Natural History) 

Cromwell Road London SW7 5BD 

Abstract: The first issue of GIS Proceedings in 
1969 included a review of developments in geological 
documentation and bibliography. Since that time 
many new innovations have been attempted, the inter
national services have developed considerably not 
least due to the increasing availability of the 
ubiquitous computer. However, these international 
services still have their own characteristics and 
one may be more appropriate to a certain reference 
situation than another. Neither has the continuing 
expansion of the international services led to a 
demise of national effort, indeed in some instances 
interesting links have developed between the two . 
Other reference sources have not shown the same type 
of evolution and many areas of geoscience still lack 
effective reference tools . There also seems to have 
been little work on the reference service in geology 
and few attempts at identifying and evaluating major 
sources for the benefit of the user and the reference 
librarian. This paper reviews the current geoscience 
reference scene on an international scale and suggests 
areas where development might occur. 

Thirteen years ago, at the first annual meeting of the 

Geoscience Information Socie ty, a paper of mine on geological 

reference material was presented (Harvey, 1969) . These were 

the heady days of the early efforts to mechanize the Biblio

graphy and index of geology exclusive of North America and the 

Bibliography of North American Geology. DC Ward's book 

existed only as an issue of the University of Colorado Studies 

in Geology (Ward, 1967) . 

Much has been achieved since that time but many of the 

"needs" and "wants" expressed then remain the same today . 

Arguably the outstanding progress has been in guides to 
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reference material and in the secondary services . In the 

former area the list is short but choice. Geology has two 

major literature guides: DC Ward's and M W Wheeler's Geologic 

Reference Sources (1972), soon to be updated , and the multi

authored volume The use of earth sciences literature (Wood,1973) 

now out of print. In spite o f these excellent sources the earth 

sciences do still lack a comprehensive guide to their literature. 

In the secondary services arena the changes have been many 

and far reaching. The Bibliography of North American Geology 

has ceased publication, the Bibliography and Index of Geology 

has been considerably restyled and is readily available on-line; 

Geographical Abstracts has grown into Geo Abstracts in seven 

series (Landforms and the Quaternary; climatology and hydrology; 

economic geography; social and historical geography; sedimen

tology; regional and communi ty planning; remote sensing; 

photogrammetry and cartography); Geophysical Abstracts allowed 

to die has been resurrected by Professor K Clayton of the 

University of East Anglia (1977- ). The German Zentralblatt 

fur Geologie und Pal~ontologie continues to become less current 

in many areas but now supports an extensive number of review 

papers . The Geosystems stable of publications has been 

established and developed although their individuality has been 

lost as they are now all derived from the same base . However, 

the services are available for on-line searching. Rationali

zation has overtaken the Bibliographie des Sciences de la Terre 

in the form of the Bulletin Signaletique. Only the Russian 

Referativnuii Zhurnal continues as before . 

The use of the computer not only in the preparation of 

secondary services but in making on-line access possible must 

rate as singly the most important step forward. Even services 

such as Geo Abstracts and Mineralogical Abstracts which are not 

at present mechanized are actively examining the possibilities 

offered by the computer. 
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------- -------------------------------------------------------------------------------

However, in spite of all these developments geoscientists 

still lack a secondary service of the type enjoyed by chemists, 

physicists, biologists and the medical profession. To achieve 

this goal there must be more co-operation nationally and more 

importantly internationally. It is interesting to see how the 

American Geological Institute (AGI) service has extended out

wards to develop its links with state surveys to produce 

regional bibliographies, to primary journals to produce their 

indexes, to institutions to create such special services as the 

Bibliography and index of micropalaeontology, (American Museum 

of Natural History and AGI, 1972- ) and also to let the data 

base be used for the production of current awareness lists in 

such periodicals as Marine Geology. 

The French Bureau de Re cherches Geologiqueset Minieres 

(BRGM) has also pursued an active programme of co-operation, 

obtaining input from national centres in Germany, Czecho

slovakia, Hungary, Spain, Poland, Rumania and Finland in return 

for tape and other services. An example of the sophisticated 

level which can be reached by such co-operation is well demon

strated by the link created between France and West Germany. 

Further, the proposed links between the AGI service and those 

of the BRCM are to be applauded. 

The remarks made at your meeting last year (Rowell, 1979) 

on the characteristics of the major services are extremely valid 

and useful. However, the reference librarian interested in a 

particular country would do well not to rely just on the inter

national services for much of interest only ever appears in a 

national secondary service - and there is no dearth of these for 

example for East Germany, Bulgaria, South Africa and the United 

Kingdom, (see Lea and others , 1973); new ones still seem to be 

created every year, for example Indian Geologic Index (Delhi, 

1971- ), Current Bibliography of Middle East Geology (Geological 
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Survey of Israel, 1976- ) and the Australian Earth Science & 

Related Information (Australian Mineral Foundation, 1973- ). 

Such services are not only confined to regional geology 

to cite just one specialized service, from palaeontology, the 

annual Bibliography of American Palaeob otany (Paleobotanical 

Section, Botanical Society of America). Perhaps the current 

dialogue between AGI and BRGM will result in active co-operation 

but to provide really adequate coverage on an international 

scale - (and this is import ant in a science where a locally 

reported discovery can have world-wide implications) the French 

idea of linking up with national centres should be vigorously 

pursued. 

The importance of on-line searching for the reference desk 

cannot be overstated. All geoscience librarians must take all 

the necessary steps to ensure they understand fully and can 

manipulate effectively these bibliographic data bases. 

Librarians must become as familiar with their "ins and outs" as 

they are with those of the standard, and not so standard 

reference books. The adven t of the on-line source creates the 

possibility of using a whol e range of services which would never 

be purchased in hard copy just for a geology library. It is 

rather like having readily avai lable the secondary services off 

the shelves of engineering, biology and chemistry libraries. 

Such multidisciplinary use of subject services can only benefit 

the user. 

However, on-line servi ces do have their limitations. As 

the citations flash onto the VDU it is easy to forget the system 

is only as good as the input, or that the searcher may only be 

accessing a few years of the total publications output and geo

science literature, particu l arly in the areas of historical and 

regional geology and palaeontology, has a very long life. 
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Before concluding this section on secondary services 

mention must be made of a relatively new service Books in the 

Earth Sciences (Bibliographic Press, Worthing, Sussex, 1977- ). 

This is an invaluable aid not only as a bibliographic source, a 

finding tool, but also as an aid in collection building. 

Finally, in the absence of an up-to-date list of secondary 

services in the whole area o f science there is a definite need 

for a comprehensive listing of all the abstracting and indexing 

services relevant to geology - not only those separately 

published but also all those tantalizingly located in journals 

and newsletters. This should enable effective planning for 

future development. 

Every librarian (and scientist) is well aware of the rapid 

increase in serial publishing but perhaps what is not realised 

is the equally rapid rise of the newsletter. Often duplicated, 

difficult to obtain, these are real treasures for the reference 

librarian, full of names, addresses and citations to recent pub

lications. They have an immediacy, and vitality, not present 

in any of the formal bibliographic services. It is impossible 

here to provide a full list but to show the wide diversity of 

this literature a few of those available in palaeontology are 

cited: Ichnology Newsletter, Newsletter International Organiza

tion of Palaeobotany, The Ostracodologist, Stromatolite News

letter, Cephalopod Newsletter, Fossil Cnidaria and Friends of 

the Algae. In contrast, the reference value of the professional 

news media, such as Geotimes, Open Earth (its European equiva

lent) and the IUGS Episodes is now well established. 

In spite of the central position of all forms of on-going 

publication (journal, series, newsletter) to the library , there 

is no comprehensive up-to-date international bibliography of 

such publications . Librarians still have to rely on the lists 
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produced by the secondary services (eg Geo Ref) or such organi

zations as the Geological Society of London (1978) or my own 

institution the British ~useum (Natural History) (1980) whose 

comprehensive collections include a considerable volume of 

material directly relating to the earth sciences. None of 

these however provide full b i bliographic details nor even the 

address of the publisher. 

Geoscience also lacks a good international directory of 

its organization- the currently available Geologists'Yearbook 

(2nd ed. 1977) being woefully inadequate and difficult to use. 

Consideration should surely b e give n to listing periodicals and 

institutions in one volume thereby updating S R Kaplan's A guide 

to information sources in Mining, Minerals and Geosciences 

originally issued in 1965. Of course this is not to say 

certain areas of the earth sciences are not at least partially 

serviced, for example: Directory of palaeontologists of the 

world (1976); Ocean research index and the fine series of 

Financial Times directories for the petroleum and natural gas 

communities. 

In the dictionary field the geoscientist continues to be 

well served by the AGI Glossary of Geology, a new edition of 

which is due in 1980 containing about 36,000 terms and for those 

lost in the labyrinth of stratigraphic terminology (and there 

are many) Hedburg's International Stratigraphic Guide (1976) has 

worked wonders. It is also pleasing to note the Fairbridge 

Encyclopaedia of the Earth Sciences (Dowden, Hutchinson and Ross). 

Moving forward again, the more recent volumes have been devoted 

to world regional geology, sedimentology and palaeontology as 

well as the publication of some semi-popular but authoritative 

compilations (eg Hallam, 1977). 

The value of the review paper is acknowledged by all but 
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few come forward to undertake the task. It is therefore con

soling to report that Elsevierstill continue Earth Science 

Reviews (although personally I feel the contents become more and 

more specialized and esoteric) and encouraging that Annual 

Reviews Inc have at long last added a geology volume to their 

list under the title Annual Review of Earth and Planetary 

Sciences (1973- ). Not strictly reviews, but readers, are the 

familiar and now well established Benchmark series but perhaps 

not well known is a new UK venture by Oxford Microforms. The 

first of the series on palaeontology being entitled Classic 

literature on invertebrate palaeontology reproduces on micro

fiche major papers on taxonomic palaeontology. 

The reference problems created by maps and translations 

have been adequately treated by, respectively, Judith Diment 

(1979) and D N Wood (1979). 

This has been a rapid and often superficial review of the 

geoscience reference scene in recent years. No-one in the 

profession doubts the value of a good reference collection and 

service to a library and more importantly its users. Some

times, however, the very title "Reference Service" seems out

dated and old-fashioned to our clients educated in the age of 

the computer and such wonders as view data. We must , however, 

continue to provide a safe, reliable and courteous service, and 

this will in the end win through over all the gimmickry. 

Librarians must see that the new recruit tp the reference desk 

has received (and continues to receive) both a good theoretical 

and practical training, for reference work is a subject which can 

only be fully grasped with experience but in which practice 

alone is insufficient. 

Although the on-line age has arrived and some would have 

us believe that books will soon be no more, I believe that we 
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shall need good reference books standing on the shelf for many 
years yet - and in any case the same amount of compilat ion and 

dedication will be required to put the information into a data 

base. We must therefore make our peers realize that the com

pilation of reference books requires considerable intellectual 

effort as well as an extensive knowledge of both the subject 

and its literature. They should be made to understand that it 

is a greater achievement to compile an internationally accept

able reference book than it is to publish half a dozen papers 

in the currently favourite library or information journal. 

Certainly there is not the glamour in compiling reference texts 

as there is on reporting from the frontiers of research in 

library and information science but reflect where would any geo

science librarian be in their day to day work without a copy of 

Ward & Wheeler to hand. 

Finally, to achieve the greatest progress we must all co

operate. Although similar organizations exist in the UK and 

Australia, it is the GIS through its meetings and publications 

which has done more than any other single body to promote the 

lot of the geoscience librarian and information worker. How-

ever, to demonstrate their belief in co-operation, all of these 

organizations came together in 1978 and held the first ever 

International Conference on Geological Information in London in 

that year. The proceedings of this conference (Harvey and 

Diment, 1979) provides a world-wide review of the current state 

of geological information with much to interest the reference 

librarian. Perhaps through the existing organizations and any 

future international federation librarians will be able to 

pressure governments (and publishers) to provide the type of 

reference tools which are both wanted and needed. 
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A STUDY OF THE GEOREF INDEXING LANGUAGE: ITS RELATIONSHIP 

TO NATURAL LANGUAGES AND ITS PERFORMANCE AS A SEARCH LANGUAGE 
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Abstract: The GeoRef thesaurus has a complex triple function: serving as an 
indexing language for a bibliographic file and as search language both in a 
printed index and in on-line information retrieval. The present paper ana
lyses in some detail the linguistics of the GeoRef descriptors on the back
ground of typical features of natural and documentary languages and of stra
tegic differences between literature indexing and searching. 

450 bibliographic records from GeoRef printouts, of five subject areas 
(geochronology, petrology, structural geology, general geophysics, and 
seismology) are studied for a match between the natural language of their 
title words and the documentary language of the assigned descriptors. The 
match is best in petrology (for 73% of the records) and weakest in geochro
nology (for 50%). An analysis of the linguistic causes for mismatch (by use 
of synonyms, single or plural nouns, adjectival or nominal forms, abbrevia
tions and symbols, single or plural forms, single or multiple terms, unused 
descriptors, etc.) shows significant differences between the five subject 
areas. 

The paper concludes with summary comments on the GeoRef language and some 
suggestions for the next revision of the GeoRef thesaurus. 

It is both a time-saving and an exciting convenience to have immediate 

access to a considerable part of recent geological literature through 

bibliographic computer files like GeoRef. On-line searching in GeoRef can 

nevertheless be troublesome when changes in indexing and un-revised addition 

of older material are not followed up with sufficient on-line assistance. 

The main search tool for GeoRef-- its thesaurus and guide to indexing-

has multiple functions, serving both indexing and searching in the data base 

and searching in the printed index, Bibliography and Index of Geology. These 

functions seem to require basically different, even contradictory, linguistic 

elements and logics. 

The GeoRef thesaurus is like most indexing languages constructed to 
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describe what a document is about, rather than to facilitate its retrieval. 

Indexing languages are strongly influenced by their context and environment 

in the choice of descriptors and the relationship between them, which may 

reflect the arrangement of a specific collection or the interests of a 

specific user group. 

An information system like GeoRef must enable us to retrieve documents 

on a limited topic when we need specific references and demand a high preci

sion. Its documentary language, i.e. for indexing and searching, should then 

be able to state the subject content of a document as well as the intentions 

of a searcher. An alphabetical li sting of independent terms will give the 

most objective approach, limiting un desirable interrelationships of the de

scriptors and the subjectivity of the indexer. 

The system should also allow a generic survey, i.e. the retrieval of 

documents on a range of related topics (Vickery, 1971), when we want a more 

complete coverage of a subject and precision is less important. For this 

purpose the descriptors must be generically related, as in a classification 

scheme or a multi-level thesaurus . To go from a broad to a more specific 

concept is, however, an approach not necessarily taken by a searcher, who is 

less likely to choose a class entry as the initial search term, starting 

with Foundations or Structures, when seeking Echelon folds. 

The cost of a broad search in many cases prohibits a generic survey 

on-line. So--apart from the tremendous convenience of a sorted computer 

printout, which in some cases is the only acceptable form--broad searches are 

still most often done manually in Bibliography and Index of Geology, to 

which the three-level thesaurus is most appropriate. The structure of a 

hierarchy is for most of us easier to grasp visually, namely in print, than 

in the abstract, so for generic surveys on-line a printed tree-structure 
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display of GeoRef terms, in addition to their alphabetical listing (as in the 

Index Medicus system), would be extremely helpful. 

A narrow search for specific references is easier and obviously quicker 

to do on-line, making use of separate, specific search terms, but even here 

one meets with difficulties caused by the choice and form of the GeoRef 

descriptors. It seems profitable in information retrieval that descriptors, 

in lieu of describing document contents in rigid terms that reflect the 

systematics of a subject, are chosen as close to natural-language elements 

as possible, namely the language of the author and of the information 

seeker. For information systems, or records therein, with no title indexing, 

a set of commonly used natural-language terms is not only profitable, but 

vital. 

Studies of the theoretical match between the documentary language of 

valid descriptors in an information system and the natural language of the 

authors, as given in the document titles, have been undertaken for several 

subjects: Brodie (1970) compared title keywords to subject headings in 

Library Literature and found that nearly half of the titles bore no defin

able relationship to the subject headings. Kraft (1964) checked legal lite

rature and found that 65% of the titles had words that appeared in Index to 

Legal Periodicals. Montgomery & Swanson (1962) compared assigned MeSH (Medi

cal Subject Headings) terms with the titles for almost 5000 entries in 

Index Medicus: 86% of the titles had words identical to, or synonymous with, 

the assigned MeSH terms. 

I wanted to study how close GeoRef descriptors are to words of natural 

languages and looked at the match between title words and actually assigned 

descriptors for 450 bibliographic records from GeoRef printouts. The records 

were arbitrarily chosen from a literature search I did for the Hawaii Insti-
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tute of Geophysics, January 1979. They were all concerned with the Pacific 

Ocean and came from five subject fields: Geochronology, Petrology, Structu

ral geology, General geophysics, and Seismology. The match of one or more 

terms between title and assigned descriptors is given in percentages in 

Table 1 and shows a marked difference between the subject fields. The match 

was high in Petrology (73%), particularly for terms for geological periods, 

for petrological processes and products, and for geological environments. 

Petrology is a well matured geological discipline, perhaps with a familiar 

and widely accepted vocabulary on its more general levels. 

Seismology had a surprisingly high match of 69%, maybe because Seis

mology is a technical and fairly new discipline with a high proportion of 

report literature and a large cadre of specialized engineers with practical 

minds and a strong need for straight usable information. The matching terms 

were on the whole much more specific than in Petrology, many of them for 

technical instruments and their use, and for the properties and effects of 

seismic waves. 

In General geophysics and Structural geology the match mainly occurred 

in general terms for geologica l and structural units, and for structural and 

geophysical processes and theories. 

The match was low for Geochronology: only 50% of the records had 

identical words in title and assigned descriptor set, and almost entirely for 

general geological concepts, leavi ng out the specialized, if not highly 

standardized format of the absolute age vocabulary. 

I proceeded to analyse the l inguistic reasons for the mis-match in the 

five subject fields. Typical of an indexing language is the use of nouns 

instead of adjectives and verbs; singular noun forms for processes, proper

ties and unique things; plural noun forms for classes of things(ANSI, 1974); 
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use of compound terms that cannot be retrieved separately; and the elimi

nation of synonyms. The linguistic elements were divided in ten groups: 

1. Synonyms [Example: Origin versus Genesis] 

2. Plural as opposed to singular nouns [Granites vs. Granite] 

3. Nouns as opposed to adjectives or verbs [Marine vs. Marine environments] 

4. Abbreviations, symbols & chemical formulae [Potassium/argon vs. K/Ar] 

5. Variations in spelling [Dykes vs. Dikes] 

6. Single words tied up in compound terms [Gravity vs. Gravity fields] 

7. More specific terms in title than in descriptors 
[Late Cainozoic vs. Quaternary] 

8. Less specific terms in title than in descriptors [Ash vs. Volcanic ash] 

9. Valid descriptors not used by the indexer 

10. Other reasons 

The figures for these linguistic reasons for mis-match are given in 

percentages in Table 2 and indicate some basic differences between the five 

subject vocabularies. The use of synonyms was especially frequent in Petro

logy and in General geophysics for geological processes or abstract non

geological concepts. A general search problem is caused by the use of singu

lar instead of plural nominal forms. The titles would most often give the 

singular form, except for rock types [Basalts, Andesites, etc.] where the 

GeoRef descriptor would be in the singular. A similar problem exists with 

adjectival as opposed to nominal forms, particularly in Structural geology. 

The second edition of the GeoRef thesaurus follows the guidelines from the 

American Standards Institute, introducing the replacement of adjectives by 

nouns, which is reasonable enough, but the logic in using Structural maps 

& Tectonic maps in place of Structural & Tectonic escapes me! Words that 

are not retrievable separately, but tied up in a compound term, caused 
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difficulties in most subject areas, and indeed this applies not only to 

adjectives, but also to nouns when used as adjectives. 

The use of abbreviations and symbols was responsible for all of 25% 

of the non-matching terms in Geochronology, particularly the various kinds 

of punctuations in isotope dating terms, even if the thesaurus tells us that 

on-line punctuation characters are treated as if they did not exist. 

When there were different l evels of preciseness, the descriptors were 

often the most specific ones, especia lly in Geochronology and Seismology. 

At times the subject context seemed to make a more precise wording of the 

title superfluous, as in The chemistry of ... vs, The geochemistry of ... ' 
or a broad title would cover multiple issues, while separate, specific 

descriptors had been used in indexing [Seismic waves, vs. P-waves and Ray

leigh waves and Surface waves, etc.] 

Another frequent cause of mis-match was that the indexer had over

looked or chosen not to use a valid GeoRef descriptor that matched a title 

word, and in General geophysics and in Seismology there was in quite a few 

cases no relevant GeoRef term to use, either because terms were too specific 

for the good of the average GeoRef user, or too new yet to have been included 

in the thesaurus. 

On the whole, far better assistance seems needed to close the gap 

between common-use terms in the natural languages of authors and searchers 

and the more rigid documentary language of the GeoRef descriptors. I would 

like here to come back to the usefulness of a tree-structure display of the 

descriptor vocabulary, in addition to the alphabetical thesaurus. The Natio

nal Library of Medicine introduced the MeSH tree-structures several years 

back and recently has recognized the different approach in manual and on

line searching by printing two separate versions of MeSH, where descriptors, 
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introduction and guidelines meet the specific needs of each situation. In a 

tree-structure arrangement the GeoRef descriptors would be listed in numerous, 

fairly broad subject categories, with subcategories and further subdivisions, 

offering an immediate display of both broader and narrower terms, as well as 

sets of terms on the same level. Tree-structures have a high information 

value per se but are especially welcome and time-saving tools for the on

line searcher doing a costly generic survey. 

I have listed separately some specific terms that I propose be added 

or cross-referenced in the next edition of the GeoRef thesaurus, based on 

the findings of the present study. All non-geological terms can hardly be 

expected to have cross-references, even if many are part of the GeoRef voca-

bulary, but common geological terms should be--and not only in the printed 

thesaurus! Our bibliographic information is obtained at high cost, and the 

information seeker should not be expected to have the knowledge of, or to 

spend costly computer connect time seeking, all different forms and varia-

tions of a geological term, but demand that the data base producer, here the 

American Geological Institute, undertake this responsibility. 

TABLE 1 

MATCH BETWEEN TITLE WORDS AND ASSIGNED DESCRIPTORS IN 450 GEOREF RECORDS 

Geochronology Petro 1 ogy Structura 1 General Seismology 
geology geophysics 

(50 records) (1 00 rec.) ( 100 rec.) ( 100 rec.) ( 100 rec.) 
-----------------------------------------------------------

4 terms matching 0 % 0 % 1 % 0 % 0 % 

3 terms matching 0 % 5 % 0 % 2 % 3 % 

2 terms matching 10 % 28 % 18 % 16 % 24 % 

term matching 40 % 40 % 36 % 40 % 42 % 

No terms matching 50 % 27 % 45 % 42 % 31 % 
-----------------------------------------------------------

100 % 100 % 100 % 100 % 100 % 
-----------------------------------------------------------

101 



TABLE 2 

LINGUISTIC CAUSES FOR MIS-MATCH BETWEEN TITLE WORDS AND DESCRIPTORS IN 450 GEOREF RECORDS 

Geochronology Petrology Structural geology Geophysics Seismology 
--------------------------------------------------------------------

1. Synonyms 9 % 20 % 15 % 19 % 10 % 
2. Plural vs. singular nouns 11 % 20 % 15 % 21 % 12 % 
3. Nouns VS. adjectives or verbs 15 % 23 % 33 % 16 % 17 % 

4. Abbreviations/Symbols 25 % 0 % 0 % 0 % 0 % 
5. Difference in spelling 2 % 0 % 1 % 2 % 1 % 

0 6. Single words tied up in N 
compound terms 2 % 14 % 10 % 18 % 13 % 

7. More specific terms in title 2 % 0 % 0 % 2 % 5 % 

8. Less specific terms in title 15 % 7 % 1 % 0 % 14 % 

9. Unused descriptors 14 % 7 % 15 % 5 % 15 % 

10. Other reasons 5 % 9 % 10 % 17 % 13 % 
--------------------------------------------------------------------

100 % 100 % 100 % 100 % 100 % 
--------------------------------------------------------------------



A. NEW TERMS PROPOSED ADDED TO THE GEOREF VOCABULARY: 

Active continental margin 
Back-arc basins 
Cross-sections 
Deep-sea drilling 
High density 
Inter-arc basins 
Low density 
Marine sediments 
Ocean drilling 
Passive continental margin 
Plate margin 
Refraction surveys 
Traverses 
Trench-arc zones 
Trench faults 

B. CROSS-REFERENCES PROPOSED ADDED: 

Acid composition, Use Acidic composition 
Archs, Use Arcs 
Autochthonous, Use Autochthons 
Basaltoid, Use Basalt family, or Basaltic composition 
Central ray technique, Use Seismic methods 
Dating, Use Dates 
Development, See also Evolution 
Dispersion, See also Distribution 
Dykes , Use Dikes 
Geochronometry, Use Geochronology, or Absolute age 
Geophysical studies, Use Geophysical surveys 
Late ... (Geological age), Use Upper ... (Geological age) 
Morphology (other than fossils or soil), Use Geomorphology 
Numerical simulation, Use Digital simulation 
Ocean bottom, Use Ocean floor (See list C) 
Origin, Use Genesis 
Palaeo-, See also Paleo-
Peralkaline, Use Alkalic composition 
Petrochemistry, Use Geochemistry 
Plate boundaries, Use Plate margin (See list A) 
Potassium/argon, Use K/Ar 
Radiometric age, Use Absolute age 
Refraction studies, Use Seismic surveys, or Refraction surveys 

(See 1 is t A) 
Seismic studies, Use Seismic surveys 
Slope instability, Use Slope stability 
Tephrachronology, Use Tephrochronology 
Volcanic chains, Use Volcanic belts, See also Island arcs 
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C. GEOREF TERMS NEEDING CLARIFICATION OR SUPPLEMENTATIONS: 

Ocean floors, p. 214 ---The singular form Ocean floor seems preferable; 

it can be discussed whether this term stands for a class of things, or a 

unique thing (ANSI, 1974). 

Oceanic crust, Use Oceanic type, p. 214 --- This cross-reference seems 

a bit illogical, since one term stands for a geological area, the other for 

types of rocks. 

Seismic sounding, Use Deep seismic sounding, p. 274 --- What about other 

types of seismic sounding? 

Shallow, Use Shallow-water environment, p. 277 --- What about shallow 

parts of the crust, or shallow structures per se? 

Structural, Use Structural ma ps, p. 296, and Tectonic, Use Tectonic maps, 

p. 306 --- Hardly a logic match. 

D. OTHER COMMENTS ON THE GEOREF VOCABULARY: 

The GeoRef vocabulary is proposed strengthened with more terms for pro

cesses, causes and effects, as well as with directional terms. 

The introduction of parenthetical qualifiers in the case of homographs 

is proposed, as for the planets, 

Mercur~ {Planet), as opposed to Mercur~ (Metal) or Mercur~ (Utah), 

Jupiter (Planet), as opposed to Jupiter (Florida), 

Mars (Planet), as opposed to Mars (Penns~lvania), 

Neptune (Planet), vs. Neptune (Saskatchewan), etc. 
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THE CONTINENTAL DRILLING FOR 
SCIENTIFIC PURPOSES DATA MANAGEMENT PROGRAM 

Nancy W. Howard 
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P.O. Box 808, Livermore, CA 94550 

Abstract: Lawrence Livermore Laboratory was funded by the 
Office of Basic Energy Sciences of the Department of Energy 
(DOE/OBES) "to support the establishment of a data and informa
tion unit on all DOE drilling activities, as a service for the 
entire scientific community." The effort is known as "The 
Continental Drilling for Scientific Purposes Data Management 
Program." The primary concern at this time is the collection of 
data on basement structures and deep continental basins, thermal 
regimes of the crust, mineral resources, and earthquakes and 
faulting. Satisfactory investigation of all these topics is 
dependent on data from deep, and therefore, expensive holes. An 
information system for existing and proposed deep drilling pro
jects should be useful both for investigations of the particular 
concerns noted above, and for studies of the earth•s crust in 
general. The data management program should promote the effi-
cient use of limited funds for drilling deep holes. Given the 
knowledge of these deep holes, investigators may either use 
existing information, or propose experiments for planned holes 
that will--with perhaps only little extra expense compared with 
the cost of the hole--provide the data they need. 

The LLL program is intended to improve dissemination of informa
tion on scientifically interesting holes. The program is opera
tional but still under development. Data management systems are 
being reviewed to ascertain the most useful system. Data are 
being supplied by many individuals knowledgeable about existing 
and planned deep holes. Included among these individuals are 
members of the staff of the U.S. Geological Survey. Output of 
data now in the system is available on request. 

Introduction 
The Department of Energy/Office of Basic Energy Sciences 

(DOE/OBES) with Lawrence Livermore Laboratory has established a 
computerized data base of deep holes. This activity is a part 
of the Continental Drilling for Scientific Purposes program 
(CDSP), which is sponsored by the U.S. Geodynamics Committee 
(1979) with financial support of DOE, the National Science 
Foundation, the Office of Naval Research, and the United States 
Geological Survey (USGS). 
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Emphasis is on holes having value for scientific purposes. 
At the present time the CDSP program is concerned primarily with 
information that can be related to the following scientifically 
and socially important pr oblems: 

1) basement struct ures--in order to plan wisely for 
disposal of radioactive waste 

2) thermal regimes--in order to understand the 
generation of geothermal energy 

3) mineral deposits 
4) stress in the earth in order to predict earthquakes 

Improved knowledge of the availability of all information 
from deep holes is the ma j or thrust of the CDSP Data Management 
Program. 

Purpose of the Data Base 
The rationale for the program is straightforward: deep 

holes are expensive, and it appears that valuable data from deep 
holes are being lost or ar e not being acquired even when there 
are inexpensive opportunities to do so. Figure 1 shows cost 
versus depth for geothermal wells, which are probably more 
representative of holes of interest to this program than are oil 
and gas wells. Costs over $100/ft are common and costs are 
rising (Chappell, 1979). Drilling costs outweigh the cost of 
all but a few exotic experiments requiring a deep hole. It 
makes obvious good sense to disseminate information about exist
ing wells and to coordinate new drilling to optimize the acqui
sition of hard-to-get, cr i t i cal data. A repository for data 
from deep holes was set up at LLL in mid-1979. LLL requested 
and began to receive info r mation on DOE-funded drill holes, and 
began development of the computer soft~are to manipulate these 
data. 
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Initial Drill Hole Data 
The Department of Energy itself supports deep drilling 

activities in connection with certain of its programs, and holes 
from these programs comprise a nucleus of information from which 
to build a valuable data base. Programs funded by different DOE 

groups, which are immediate sources of information to the CDSP 
Data Management Program include: fossil energy, geothermal, 
petroleum storage, mineral resources, waste isolation, and 
defense. Examples of drill ing activity related to each of these 
areas of interest are summarized in Table 1. 

The fossil energy prog ram involves oil shale drilling near 
Rio Blanco, Colorado, drill ing in connection with coal gasifica
tion projects at Centralia, Washington and at Hoe Creek, 
Wyoming, and drilling in connection with the Eastern Tight Gas 
Sands project near Williamson, West Virginia. DOE has funded 
drilling of geothermal wells at China Lake, California and 
Valles Caldera, New Mexico. As part of a project to store crude 
oil in salt domes, DOE has drilled at West Hackberry and Bayou 
Choctaw, Louisiana. For mineral resour ces, uranium enrichment 
has been studied in playas at Lake Winnemuca, Nevada and else
where. Waste isolation stud ies at the Nevada Test Site have 
required a drill hole to access a drift; and in connection with 
defense programs, special holes up to 120 in. in diameter with 
depths to 4500 ft have also been drilled there. The drilling 
activities with DOE are varied and widespread. 

Organization and Use of the Data Base 
The CDSP data base is stored on the CDC 7600 LLL time shar

ing system. The information handling program, written at LLL 
and currently being used for the data base, is called Master 
Control (Computation Department, LLL, 1975). It was chosen for 
its ability to create formatted pages of textual data. The data 
are set up in 33 arrays, each of which is a parameter. Data may 
be entered, stored, updated, and then retrieved on any combina
tion of parameters. An example of the type of data available is 
given in Table 2 (note that all information for a given drill 
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TABLE 1 

A FEW EXAMPLES OF DOE PROGRAMMATIC DRILLING ACTIVITY 

Project 

Fossil Energy 
Oil Shale Project 
Coal Gasification 
Eastern Tight Gas Sands 

Geothermal 
Hot Dry Rock 

Petroleum Storage 
West Hackberry and Bayou Choctaw 

Mineral Resources 
Uranium Enrichment, Playas 

Waste Isolation 
Spent Fuel Test Access Hole 

Defense 
Exploratory Holes for Nuclear Testing Sites 

Location 

Rio Blanco, Colorado 
Centralia, Washington 
Williamson, WV. 

Valles Caldera, New Mexico 

Louisiana 

Northern Nevada 

Nevada Test Site 

Nevada Test Site 



TABLE 2 
ALL INFORr1ATION FOR A GIVEN 

DRILL HOLE IS LISTED ON ONE PAGE 

HOLE DESIGNATION 

SURFACE ELEVATION 

SITE COORDINATES 

EE-2 FENTON HILL SITE 

JEMEZ PLATEAU 

T 1 9N, R2E, SEC . 1 3 SWNW 
NEW MEXICO MERIDIAN 

PROPOSED START DATE CYR-MO-DAJ 
COMPLETION DATE 

GEOLOGIC SETTING CDEPTHS IN FEETJ - DEPTHS 

BANDELIER TUFF 
POLIZA CANYON 
ABIQUIN TUFF 
ABO CCt.AY l 
MAJERA CL . Sl 
SANDIA 
GRANI TE BASEMENT 
p c 

SURFACE - 350 
350 - 4 00 
400 - <1 50 
<150 - 1 230 

1230 - 2 1.35 
21 35 - 2395 
239 5 - 1 4000 

1 <1000 - TO 

DRILLING STAGES (DIAMETERS AND DEPTHS - FEETJ 

0 - 75 30" 
26" 
17 . 5" 
12 . 25" 
8 . 75" 

75 - 1800 
1800 - 2 7 00 
2700- 11000 

1 1 000 - 1 4000 

CORING (DEPTHS IN FEETJ 

SIX CORES AT 11000 - 14000 

PRINCIPAL INVESTIGATOR 

G . J. NUNZ 
LOS ALAMOS SCIENTIFIC LABORATORY 
P . 0 . BOX 1663 
LOS ALAMOS, NM 87545 

INFORMATION SUBMITTED BY : 

R . E . WILLIAMS 
LOS ALAMOS SCIENTIFIC LABORATORY 
P . 0 . BOX 1663 
LOS ALAMOS, NM 87545 

FUNDING AGENCYCSJ : DOE 

NEW MEXICO 

SITE LOCA Tl ON SANDOVAL CO ., NEW MEXICO 

PLANNED DEPTH CFEETJ 

PURPOSE : HOT, DRY ROCK GEOTHERMAL PROJECT 
EXPLORATION 

4 HOLES IN GROUP 

LOGGING CDEPTHS IN FEETJ 

DIRECTIONAL : MUL T ISHO T 9568 - TD 

CASING STAGES CDIAMETERS AND DEPTHS - FEETJ 

28 " 
20 " 
13.375 " 
9 . 625" 

~/ELL TEST I NG 

0 - 75 
75 - 1800 

1800 - 2700 
2700 - 10600 

CONDITIONS FOR ACCEPTING ADO-ON PROJECTS 

ADDITIONAL INFORMATION 

DATE. 79-05-15 RECORD 



hole may be listed on one page). Table 2 is an example from New 
Mexico. The hole designation is EE2 Fenton Hill Site, located 
in Sandoval County on the Jemez Plateau, New Mexico. Coordi
nates are given. The purpose of the hole is the hot dry rock 
geothermal program. Other columns show the hole start date, 
completion date, geologic setting for the hole, drilling stages, 
coring, principal investigator, infor~ation submitter, and fund
ing agency. Also shown are the types of geophysical logs that 
were run, casing stages and well testing. An important provi
sion of the data base is a space to include conditions for 
accepting add-on projects in a particular drill hole. 

Table 3 is an example of an alternative report format which 
is available. This format lists all holes selected which 
satisfy particular criteria. Shown are holes for uranium explo
ration, ordered by depth. Shown first is the most shallow ura
nium hole in the data base, a NURE hole in North Dakota, Red 
River Valley #1, 924 ft deep. A uranium exploration hole in New 
Mexico, Chaco Canyon #5, 4926 ft deep, is presently the deepest 
uranium hole in this data base. An investigator may scan this 
type of report for holes of interest, and then look at a 
complete listing to get more detailed information. 

Proposed drill holes are entered into the data base with 
whatever information is currently available. Usually a state, 
and possibly a county will have been chosen for the proposed 
hole, and also its planned depth. The important parameters 
required by other investigators immediately are: the purpose of 
the hole and the identity of the principal investigator. If a 
planned hole is of particular interest to an individual, he may 
contact the principal investigator for more information as it 
becomes available. Meanwhile, the CDSP data base will be up
dated when the hole is actually drilled, with complete informa
tion, or revised information on the proposal if that should 
change. The data base currently includes 280 DOE-funded drilled 
or proposed holes from 27 states. 
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TABLE 3 
A FORMAT WHICH LISTS ALL HOLES SELECTED 

WHICH SATISFY PARTICULAR CRITERIA 

Record Purpose State Hole designation Depth Funding 

# agency 

CDSP - CONTINENTAL DRILLING FOR SCIENTIFIC PURPOSES DATABASE 
61 URANIUM EXPLORATION <NUREl NORTH DAKOTA RED RIVER VALLEY #1 924 DOE 
6!J URANIUM EXPLORATION < NURE l UTAH SPOR tHN. #6 947 DOE 
64 URANIUt1 EXPLORATION UTAH SPOR tHN. !tl 955 DOE 
72 URAN I Ut·1 EXPLORATION < NURE l UTAH SPOR MTN. # 11 983 DOE 
74 URANIUM EXPLORATION ( NURE l UTAH SPOR ~\TN. #1 7 995 DOE 
65 URANIUM EXPLORATION UTAH SPOR MTN. #2 997 DOE 
39 URANIUM EXPLORATION ARIZONA 7 NURI 1JiJfHJ DOE 
7S URANIUM EXPLORATION <NUREl UTAH SPOR MTN. #18 1!3'12 DOE 
66 URANIUM EXPLORATION <NUREJ UTAH SPOR MTN. #3 1 JiJ 14 DOE 
62 URANIUM EXPLORATION <NUREJ NORTH DAKOTA RED RIVER VALLEY #16 1.0'91 DOE 
BB UR ANIUN EXPLORATION <NUREJ to\!CH IGAN UPPER MICHIGAN BASIN #6 1JiJ93 DOE 
87 URANIUM EXPLORATION < NURE l MICHIGAN UPPER MICHIGAN BASIN #5 114 8 DOE 
o.r:r UR/\NIUI~ EXPLORATION < NURE l UTAH SPOR MTN. #27 12.0'8 DOE 
76 URAH I Ut•\ EXPLORATION <NUREJ UTAH SPOR MTN. !f! 9 128JiJ DOE 
63 URAtliUM El<PLORATION ( NURE l NORTH DAKOTA RED RIVER VALLEY #19 13.0'2 DOE 
79 URAN I Ul·l EXPLORATION < NURE J UTAH SPOR tHN. ~·z 3 135JiJ DOE 
67 UR MIUM EXPLORATION < NURE l UTAH SPOR tHN. lf5 1466 DOE 
f!3 URMIIU~\ EXPLORATION ( NURE l UTAH SPOR 11 TN . #3fJ 1492 DOE 
7A URAtl I U~1 EXPLORATION < NURE l UTAH SPOR 11TN. lf25 15fJ.0' DOE 
81 URANIUM EXPLORATION < NURE l UTAH SPOR ~1TN. #28 15.0'JiJ DOE 
82 URAiliU~1 EXPLORATION ( NURE l UTAH SPOR MTN. !.'29 15JiJ.0' DOE 
77 IJRANIUM EXPLORATION <NUREl UTAH SPOR tHN. !.'22 152JiJ DOE 
7 1 URAN Ill\'! EXPLORATION < NURE J UTAH SPOR MTN. #1JiJ 1613 DOE 
05 I_IRAN I Ul'1 EXPLORATION < NURE l MICHIGAN UPPER MICHIGAN BASIN #3 1634 DOE 
69 URANlUt.-1 EXPLORATION <NURE> UTAH SPOR MTN. ft7 1995 DOE 
7ff IJRANIU~1 EXPLORATION < NURE J UTAH SPOR MTN. !t8 2JiJJiJ3 DOE 
84 URANIUM El<PLORATIOI~ < NURE l MICHIGAN UPPER MICHIGAN BASIN #1 2148 DOE 
GO' URANIUM EXPLORATION <NUREl MONTANA PEDRO MTN. ;'t 1 2197 DOE 
59 URAN I Ufvl EXPLORATION < NURE l t~ONTANA MISSOURI-BITTERROOT # 11 2416 DOE 
73 URAN!Ut1 EXPLORATiON < tWRE > UTAH SPOR MTN. #13 2525 DOE 
35 URAI~IUM EXPLORATION ARIZONA 9 NURI 264JiJ DOE 
58 URAN!UI~ EXPLORATION < NURE l MONTANA MISSOURI-BITTERROOT #8 2722 DOE 
4lJ IJRAN I U\"1 EXPLORATION ARIZONA 3 NURI 31JiJJiJ DOE 
36 URANIU~l EXPLORATION ARIZONA 6 NUR! 314JiJ DOE 
86 URANIUM EXPLORATI"'N < NURE l MICHIGAN UPPER MICHIGAN BASIN #4 3-176 DOE 
38 URANIUI-1 EXPLORATION ARIZONA 4 NURI 3BJiJJiJ DOE 
56 URAN I U\1 EXPLORATIOtl <NUREl I~E\.J MEXICO E. CHACO CANYON #24 4248 DOE 
57 URANIUM EXPLORAT!OI~ < NURE J NE\.J MEXICO E. CHACO CANYON !t26 4252 DOE 
52 U~ANIUM EXPLORATION <NUREJ NE\.J MEXICO E. CHACO CANYON #12 4422 DOE 
53 URANIU~l EXPLORATION <NUREl NE\.J MEXICO E. CHACO CANYON !f 15 445JiJ DOE 
55 URAN I U~1 EXPLORATION ( NURE l NE\.J MEXICO E. CHACO CANYON #24 4455 DOE 
43 URANIUM EXPLORATION <NUREJ NE\.J MEXICO E. CHACO CANYON #1 4567 DOE 
44 URANIUM EXPLORATION < NURE l NE\.J MEXICO E. CHACO CANYON #2 4567 DOE 
54 URANIUM EXPLORATION < NURE l NE\.J MEXICO E. CHACO CANYON #17 4649 DOE 
47 URANIUM EXPLORATION < NURE l NE\.J MEXICO E. CHACO CANYON #5 4926 DOE 



Other Contributors of Data 
With information supplied by Dr. L. J. (Patrick) Muffler, 

U.S.G.S., Menlo Park, CA., all U.S.G.S. holes drilled or planned 
for 1979-80 are now being entered in the data base. The 
Lawrence Berkeley Laboratory (LBL) Geothermal Resource Informa
tion Database (GRID) will also provide drilling information for 
geothermal holes. 

Conclusion 
The need to acquire scientific data 

planned deep holes has been recognized. 
from existing and 
Accordingly, DOE/OBES 

with Lawrence Livermore Laboratory has established a computer
based information system to acquire, to store, and to manipulate 
such data. So far the data from 280 holes, mainly DOE projects, 
have been entered into the system, and additional data for holes 
are being processed, particularly from the U.S.G.S. and LBL. 
Additional data are sought on existing holes and particularly on 
planned holes. 

Information from the data base is available on request and 
can be prepared in a variety of formats to suit the needs of the 
requestor. Another objective of the program is to provide 
information about opportunities to participate in obtaining data 
from planned holes. This will allow investigators to work 
together to obtain the most information possible from each drill 
hole. 
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Abstract: Prospector is a computer program that employs 
specially encoded models of ore deposits to provide consultation 
services for problems encounte red in mineral exploration. These 
models are represented as a structured collection of rules that 
specify how to combine various kinds of field evidence to 
measure the degree to which data from a particular prospect 
match each model. The rules are obtained by interviewing 
economic geologists who are authorities on particular classes of 
ore deposits. Each rule includes s ubjectively determined 
probabi I ity estimates , and the program employs Bayesian 
probabi I ity theory in its operation . 

The program currently contains nine ore deposit models and about 
900 rules. The system can easily be expanded by adding rules 
for other classes of ore deposits. Once encoded, the 
information in a particular model can be exploited in several 
ways. Consultation on a particular prospect can go beyond 
determining the degree of match to identifying important needed 
data, providing explanations, and suggesting favorable dri I I ing 
targets. By working with regional-scale models, the same 
methodology can be used in regional resource evaluation. By 
expand in g the explanation faci I ities, the system has 
considerable potential for educational purposes. Finally, since 
Prospector requires a model to be expressed in precise and 
unambiguous terms, it provides an objective mechanism for 
compa rin g and testing subjectively determined models. 

We are currently developing a computer program cal led Prospector 

that is intended for certain problems encountered in hard-rock mineral 

exploration. Prospector has several possible applications: it can 

provide a kind of consultation service fo r a field geologist who is 

exam ining a particular prospect; it can aid in the quantitative 
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evaluation of the resource potential of particular geological districts; 

and i t is of potential value for computer-aided instruction about ore 

deposits . All these applications are based on the fact that Prospector 

contains specially coded ore deposit models . In this paper we summarize 

our method for encoding and using models, and reference reports that 

provide more complete and detailed technical information . 

A Prospector model can be viewed as a large network of interrelated 

assertions . Some of these assertions correspond to rather general 

geological hypotheses, such as the hypothesis that the level of erosion 

is favorable for deposits of that type , whereas others correspond to 

observable field data , such as the presence of certain kinds of rocks 

and minerals. Each hypothesis is supported by one or more other 

assertions through what we call inference rules . The top- level 

hypothesis is the assertion that the observed data satisfy the model 

requirements . The supporting assertions for this hypothesis are 

typically hypotheses about the favorabi I ity of the petrotectonic 

setting, the regional environment, and the local alteration and 

mineralization. Each of these hypotheses is similarly supported, giving 

the network a natural hierarchical structure. The fi r st task facing a 

geologist who wants to build a Prospector model is to organize the 

factors to be considered into such a hierarchical structure . 

In general, neither the field-observable evidence nor the 

geological hypotheses are known with certainty . We associate a 

probabi I ity with each assertion to measure the degree to which that 

assertion is believed to be true. When the program begins , these 

probabilities are set at a prior value specified by the model designer. 

As information is obtained, Bayesian probabi I ity theory is used to 

update these probabi I ities to their posterior values . 

The essence of the computation is straightforward. Consider the 

effect that observation of the presence of a single piece of evidence E 

has on belief in a related hypothesis H. Let P(H) be the prior 

probab iIi ty of H, I et P(E I H) be the probab i I i ty of observing the 

presence of E given that His true, and let P(E IH) be the probability 
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of observing the presence of E given that H is not true . Then the 

posterior probabil ity P(HIE) is g iven by Bayes ' r ule: 

LS * P(H) 
P(H IE ) = -----------------

LS * P(H) + P(H) 

where LS is the I ike I i hood r atio 

P (E I H) 

LS 
P<EIH) 

Of course , if the user of the prog r am is asked abou t E, he or she migh t 

say that E is absent, or might express some uncertainty about the 

presence of E. If E is definite I y known to be absen t, one can compute 

P(HIE) by an analogous form of Bayes ' rul e : 

LN * P(H) 
P(H IE) 

LN * P(H ) + P (H) 

wh ere LN i s the I ike I i hood ratio 

P(EIH) 1 - P(E IH) 
LN = -------- = ------------

1 - P(E IH) 

If the user is un certain about the prese nce of t he evidence E, we 

compute the posterio r probability of H by interpolating be tween the 

ex treme va lues P(HIE) and P(HIE) ; details of thi s procedure, and of the 

ways in which we treat the combined effects of seve r al pieces of 

evidence , a r e given in (Duda et al ., 1978 ). 

Of course, to use any of these procedures the program must include 

numerical values for t ·he prior probabil iti es and the li kelihood ratios 

LS and LN. Thus , a nother major t ask in building a model i s the 

determination of values for these parameter s . While it may be possib le 

to use standard sta tisti cal procedures to estimate some of t hese 

parame t e rs objec tiv e ly, the small number o f well-known deposits of any 

particular t ype usually makes these est imates unre li ab le . We obta in 
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these estimates subjectively by interviewing the geologist who is 

constructing the model, and thus our procedure for treating uncertainty 

is a subjective Bayesian one. 

Suppose now that one or more mode ls have been encoded in this 

fashion and we wish to use them to evaluate a particular exploration 

site or prospect. Prospector proceeds in one of two different modes. 

Initially, Prospector allows the user to volunteer information about the 

site by naming significant r ocks and minerals that are known or are 

suspected to be present. The program matches these statements aga inst 

the assertions in its models. If an exact ma tch is made , the 

probabi I ities of the supported hypotheses are updated, which may in turn 

update other hypotheses a I I the way to the top I eve I • I f on I y a part i a I 

match is made, the fact that the volunteered information I inked to the 

model is recorded. Using a procedure described in <Duda et al ., 1979), 

Prospector scores each model by combining the probabi I ity of its top

level hypothesis with the number of I inks to that model, presents the 

results, and proposes further investi gation of the best-scoring model . 

Once the user has selected a model to pursue , Prospector enters a 

questioning mode to obtain detailed information . Starting with the top

level hypotheses, Prospector examines the assertions supporting that 

hypothesis to find the one that, if better estab lished, would have the 

greatest effect on the probabi I ity of the conclusion. If that 

hypothesis corresponds to observabl e evidence, Prospecto r asks whether 

or not that evidence is present; otherwise Prospector applies th e same 

procedure to its supporting hypotheses . Eventually an askable assertion 

is found, the user is asked about it, the user 's answer is employed to 

update probabi I ities throughout the network , a nd the models are 

rescored. If some other model now appears to better match the data, 

Prospector wi I I propose its investigation; otherwise it repeats its 

search through supporting hypothesis to continue the questioning. 

At any time the user can interrupt the questioning process to 

request information, provide information , or redirect the investigation. 

Several different kinds of informat ion can be provided , including more 
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detailed statements of the questions, explanations about why the 

questions are being asked, summaries of the conclusions at that point in 

the consultation , and explanations of the reasons for those conclusions. 

The user can change his or her answers to any of the previously asked 

questions , and can volunteer additional information about the kinds, 

forms and ages of the rocks and minerals present. Finally, the user can 

direct the program to shift attention t o another model, and can restrict 

the program ' s attention to a particular model . 

AI I these faci I ities take advantage of the fact that the ore 

deposit models are represented in a uniform way by a netwo rk s tructure 

that can be interpreted by Prospector for a variety o f purposes. The 

uniformity and modularity of the r epr esentation also simp I ify the task 

of constructing and incorporating new mode ls into the system . As of 

September, 1979, we have worked with seven different geologists in 

developing nine ore deposit models for Prospector . These models, whose 

statistics are summarized in the table below, were developed over a 

three-year period, and vary in the ir size and degree of sophistication . 

As the table shows, we have concentrated on porphyry copper and 

sandstone uranium models , partly because of their economic importance 

and part I y because they have been we I I studied. However, we be I i eve 

that the same general approach can be used for encoding any ore deposit 

exploration model. 

Name 

MSD 
MVTD 
KNSD 
PCDA 
PCDB 
PCDC 
ECSU 
wssu 

RWSSU 

Deposit Type 

Kuroko-type massive sulfide 
Mississippi-Val ley-type lead/zinc 
Komati itic-type nickel sulfide 
Yerington-type porphyry copper 
Butte-type porphyry copper 
Island-arc-type porphyry copper 
Grants-type sandstone uranium 
Rol I front sandstone uranium 
Regional version of WSSU 
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Author 

C. F. Park, Jr. 
N. Campbel I 
A. J . Na I drett 
M. T. E in aud i 
M. T. Einaudi 
D. Cox 
S. S. Adams 
R. I . Rack I ey 
R.I. Rackley 

Number of 
Assertions 

39 
28 

127 
186 
164 
159 
207 
208 
210 



One of the major advantages of encoding models in such a formal 

fashion is that it becomes possible to subject them to quantitative 

tests. Most of our testing to date has been I imited to verifying that 

our models faithfully reflect the intentions of their authors. Our 

basic method has been to have the author of a model run Prospector, 

supplying data for a known deposit that more or less fits within the 

class of deposits being modeled. In addition, we ask the author to 

provide separate estimates of the degree to which the major assertions 

in the model are true, so that we can compare Prospector's evaluation 

with his evaluation in particular instances. The results of these tests 

are described in detail in (Duda et al., 1978) and CGaschnig, 1979). 

With some risk of oversimplification, they can be summarized by saying 

that for each deposit Prospector's probabi I ities are usually within 15% 

of the author's values, indicating close agreement on rather wei 1-known 

deposits. 

This paper has . emphasized the use of Prospector for the evaluation 

of exploration sites. The most evident advantage of Prospector in that 

application is its abi I ity to provide quantitative measures of the 

degree to which a site matches the models, and explanations of the 

reasons for that evaluation . In addition, by identifying relevant 

questions whose answers were uncertain , Prospector can provide help in 

determining what additional data would be most valuable in reaching 

firmer conclusions. As more and more models are developed and 

incorporated into the system, Prospector can also reduce the chances of 

an explorationist missing a deposit merely because he or she was looking 

for one of another type. 

We have also done some preliminary work on using Prospector for 

regional resource evaluation . In this application , Prospector is used 

to evaluate the degree to which partially explored geological districts 

match the characteristics of regional-scale models of known districts. 

In addition to possessing the advantages cited above, Prospector has the 

advantage that its assessments result from applying a uniform procedure 

that is open to public examination and scrutiny . 
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We be I i eve that work on deve I oping forma I ore deposit mode Is w i I I 

ultimately benefit the science of economic geology. No existing 

textbook on ore deposits contains the kind of systematic, organized, and 

detailed information that is found in Prospector models. The abi I ity to 

perform quantitative tests on models makes it possible to make 

quantitative comparisons of different models that purport to describe 

the same class of deposits. Finally, because Prospector models must be 

defined with the precision and completeness required tor interpretation 

by a computer program, the act of attempting to create such a model 

invariably discloses gaps in our know ledge of ore deposit geology, and 

suggests fruitful areas for future research. 
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HI STORY: 

APPENDIX A 

GEOSC IENCE INFORMATI ON SOCIETY 

Found ed November 5, 1965 , in Kansas Ci ty; inc orporated in March 1966 
in the District of Columbia. 

PURPOSE: 
To initiate, aid, and improve the exchange of information in the earth 
sc iences through mutu a l coope rati on amo ng librarians, ea rth scientists , 
documenta li sts , edit or s , and inf ormat ion spec ia li s ts. 

MEMBERS: 
More than 200 . 

MEMB ERSHIP : 
Open to pe r sons and organ izat ions whose prof ess ional activities are 
re lated t o geoscience or who are inte rested in the purpose of the 
Society. 

DUES: 
$12 (individual), $25 (institutional), $100 (s ustaining). 

MEETINGS: 
Annual, with that of the Geo log ical Soc iety of America. 

PROGRAMS: 
The management, organizati on , and dissemination of geoscience inf orma
tion. 

PUBLICATIONS: 
A directory of geoscience librari es , a union list of field-trip guide
books , proceedings volumes, and th e GIS Newsletter (6 times a year) . 

ADDRE SS : 
In ca re of the American Geo log ical In s titute, 5205 Leesburg Pike, Falls 
Church , VA 2204 1. Telephone : (703 ) 379-2480. 
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APPENDIX B 

PUBLICATIONS OF THE GEOSCIENCE INFORMATION SOCIETY 

PROCEEDINGS 

V. I (1966, 1967 meetings), 1969. R. W. Graves, ed. Handling 
Geoscience Data and Information. 

V. 2 ( 1971 meeting), 1972. R. W. Graves , ed . Toward the 
Development of a Geoscience Information System . 

V. 3 ( 1972 meeting, Minneapolis), 1973. H. K. Phinney, ed . 
[no title]. 

V. 4 ( 1973 meeting , Dallas), 1974. M. W. Wheeler, ed . Geo
science Information. 

V. 5 (1974 meeting, Miami Beach), 1975. J. L. Morr i son , ed . 
Geoscience Information. 

V. 6 ( 1975 meeting, Salt Lake City), 1976. V. S. Hall, ed . 
Retrieval of Geoscience Information. 

V. 7 ( 1976 meeting Denver), 1977. J. G. Mulvihi II, ed. 
Geoscience Information. 

V. 8 (1977 meeting, Seattle), 1978. R. D. Walker, ed. 
Geoscience Information Retrieval Update. 

V. 9 ( 1978 meeting, Toronto) , 1979. J. H. Bichteler, ed . Geo
science I nf6rmat ion: Pub I i cation- P rocess i ng - Management . 

V. 10 ( 1979 meeting, San Diego). 1980. R. Walcott, ed. 
Collection development in geoscience I ibraries and 
geoscience information review. 

DIRECTORY OF GEOSCIENCE LIBRARIES: U. S. AND CANADA . 1974. 2d ed . 
R. W. Walker and D. Parker, eds . 

ENVIRONMENTAL GEOLOGY IN THE PITTSBURGH AREA. 1971. 
R. D. Thompson, ed. Geological Society of America Field Trip 
Guidebook No . 6. 

GEOLOGICAL FIELD TRIP GU IDEBOOKS OF NORTH AMERICA, A UNION LIST 
INCORPORATING MONOGRAPHIC TITLES. 1971 . 2d ed . (avai !able 
directly from the publisher; make checks payable to: Phi I 
Wilson Publishing Co ., P. 0. Box 13197, Houston, TX 77019). 

GIS NEWSLETTER . 6 issues/year. 

Ordering Information: 
Orders must be prepaid. Make check payable to Geoscience 
Information Society and mai I to: 

Geoscience Information Society 
c/o American Geological Institute 
5205 Leesburg Pike 
Fa I Is Church, VA 22041 
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$ 3.00 

$ 6.00 

$ 12.00 

$ 12 . 00 

$ 15 . 00 

$ 15.00 

$ 15.00 

$ 15.00 

$ 15.00 

$ 5 . 00 

$ 5 . 00 

$ 20 .00 

$ 12.00 
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