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PREFACE 

The papers in these Proceedings were presented at the fifteenth 
meeting of the Geoscience Information Society held in Atlanta, Nov-
ember 16-20, 1980. The papers were presented in three technical 
sessions: the GIS Symposium entitled 11 Keeping Current with Geoscience 
Information'', a Contributed Papers Session, and a Poster Session. The 
GeoRef Workshop is not represented directly by a paper in the Proceedings, 
but it capped off the technical sessions and contributed to the 11 Keeping 
Current 11 theme. The paper for the Poster Session appears at the end of 
Part I I: Contributed Papers. Otherwise, all papers are arranged in the 
order they were presented at the meeting. 

Among the different fields of the geological profession there is 
great variety in the way 1 iterature is used. Some geoscientists, 
like the paleontologists, need worldwide literature of any date, in 
any language, of any quality. Others, like the planetary geophysicists, 
use primarily new material in a few key journals. Others, like the con 
sulting geologists, work in a number of fields and use literature to 
11 get current 11 rather than to keep current. The idea for the GIS Symposium 
came from a discovery that what people in all these disciplines have in 
common is that they don't feel they are able to keep current. It is 
a rare person who will claim he does a good job at it; almost everyone 
would like to do it better. 

For the Symposium, practicing geoscientists were invited to focus 
on how they attempt to keep current and information specialists were invited 
to describe tools, services or databases which could help geoscientists 
keep current. There are three papers by geoscientists covering the 
disciplines of minerals exploration, paleontology and engineering geology. 
And there are four papers from information specialists, updating our know
ledge of USGS databases, BIOSIS, GeoRef and the technique of SDI. 

The contributed papers and poster session paper provide a cross
section of the current activities in geoscience information. Nine papers 
cover aspects of the following areas of interest: uses of computers 
and of databases in the geosciences, collection analysis techniques, 
new publications, special geoscience collections and library instruction. 
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Nancy Jones Pruett 
Program Chair, 1980 
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KEEPING INFORMED WITHIN THE MINERALS EXPLORATION COMMUNITY 

Samuel B. Romberger 

Department of Geology, Colorado School of Mines 
Golden, Colorado 80401 

Abstract: The importance of developing an efficient method of 
keeping up with the large volume of information being dissemi
nated on various aspects of the minerals exploration industry 
has increased with increased interest in the minerals industry. 
Current knowledge is essential for those professionals actively 
searching for mineral resources, those interested in solving 
environmental problems, those involved with classroom updating 
and research, those actively consulting with the minerals industry, 
and those pursuing employment opportunities. The problems in 
keeping current include the large volume of literature appearing, 
the 1 imited time available for reading, and the large amount 
of useful data classified by industry and government. The efficient 
individual adopts two or three journals which he feels maximizes 
the state of the art information, i.e., Economic Geology, 
Engineering and Mining Journal and A. I .M.E . Transactions . 
Economic Geof09y publishes titles of papers in other journals 
related to the mineral deposits field. Open file reports 
released by government agencies contain valuable up-to-date 
information, and frequent personal contact with colleagues 
within the professional community has no substitute. Future 
information retrieval systems most 1 ikely to be of service will 
be fast, efficient, and of widespread distribution and availability. 

Introduction 

In the past few years there has been a substantial increase in 

interest in the mineral industries from both the private and public 

sectors. In the United States this increase has been stimulated by 

shortages in certain commodities, economics, worldwide politics, 

environmental concerns and the removal of large segments of public 

lands from exploration and exploitation activities. In addition, 

mineral deposits are becoming harder to find, and the successful 

explorationist must be able to base his decisions on informati on from 

many different disciplines such as geophysics, geochemistry, ecology, 

economics, mineral processing, metallurgy and geology , 

3 



The problem of keeping current will be addressed first. Then the 

incentives to keep current in the academic environment will be considered, 

followed by the autho~ •s approach to the problem. Finally, a few 

recommendations for the future will be offered. 

The Problem 

The increase in interest in the minerals field has resulted in 

a significant growth in the volume of literature in this and allied 

fields. Exploration geologists must have access to 1 iterature in a 

wider variety of publications than in the past, and in more languages. 

For example, a recent leterature search on GeoRef for references on 

hydrothermal uranium deposits turned up 256 citations. Of these, 

99 were in Russian, 16 in German, 9 in Spanish, 6 in French, 3 in 

Japanese, and 3 in Polish, accounting for more than half the entries. 

Also, a large volume of worthwhile information resides in the classi

fied files of private corporations, presenting a problem for the 

geologist in a university environment. 

The Incentives to Keeping Current 

Activities which require and encourage the academic geologist 

to remain knowledgeable of the literature include: teaching; 

advising graduate students in their thesis research; conducting 

sponsored research; publishing papers; presentirg and attending spe

cial short courses; leading and attending field trips; and parti

cipating in other profess ional activities such as consulting. Each 

one of these activities wi ll be discussed in more detail below for 

the minerals field. 

Teaching Graduate Courses in Mineral Deposits 

Teaching advanced courses in mineral deposits requires awareness 

of the most recent information in the subject area. The area of 

mineral depusits is ever-changing. Ideas on the origin of mineral 

deposits are evolving constantly as more information about deposits 
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and their relationship to regional tectonics becomes available. The 

current nature of the information presented is directly related to the 

value of an advanced course . And the advanced student is difficult 

to fool for very long. 

Advising Graduate Students on Thesis Research 

There should be a two-way exchange of information between student 

and advisor: the advisor supplies the guidance and the student collects 

information. No advisor can be an expert on all things, and he should 

learn as much or more from the student•s research as the student does. 

In its final form the thesis should be a wealth of current information 

on a particular topic that the advisor has available for future 

reference. For example, in a recent paper published by the author, 

three theses completed within the last three years were cited. 

And in the development of a short course on the geology of gold and 

silver deposits, theses, both completed and nearly completed, were 

useful. Five published or nearly completed theses from the author•s 

advisees contain a total of 316 cited references; of these 81 were 

separate references on gold deposits alone. 

Sponsored Research 

The initiation of a research proposal requires a complete and 

up-to-date review of the literature. This is necessary to ensure that 

the work has not already been done, and also to adequately demonstrate 

that the research is worthwhile. Often, the decision to fund a project 

is based on whether or not the proposer has done his homework. 

Also, in order to be effective in the field of organized research, 

current knowledge of the research area is required. The interpretation 

of newly generated data is greatly facilitated by being familiar 

with what others are doing in the same field. Often current infor

mation may take years to appear in the literature. 
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Publishing Paper~ 

The need for a comprehensive 1 iterature search when writing 

and publishing review art i cl e s should be obvious. The writer may 

take advantage of a continuously up-dated bibliography, or carry out 

a 1 iterature search at the time of writing. 

Short Courses 

The professional geo log i st may be involved with giving short 

courses on various aspects of mineral deposits. These courses will 

be concerned with a greate r breadth of material than contained in 

a university course on a specific aspect of mineral deposits, and 

therefore require a greater range of current knowledge. Short courses 

are typically attended by professional geologists with significant 

experience from various exploration companies. These people are 

not willing to buy out-of-date information. 

Attending short courses is equally valuable. Often they contain 

information not published in the literature. The notes ~uppl led 

with many such courses are often the product of someone else's 

labors in the efforts to keep current. In addition, the professional 

contacts developed through both attending and offering short courses 

are invaluable. 

Special Field Trips 

Field trips are very helpful in obtaining current knowledge on 

mineral deposits. They rep resent first-hand experience with those 

deposits which we are attempt i ng to understand and interpret. Often, 

the views of on-site geologis t s are different from those expressed 

by investigators in the 1 iterature because the latter may be biased 

towards a certain interpretation. The information obtained during a 

visit to an active mine is certainly more current than that obtained 
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from the published literature. During the preparation for field 

trips, literature reviews may result in the development of ideas 

that can be tested on-site. 

The Society of Economic Geologists regularly sponsors special 

field conferences which emphasize various aspects of mineral deposits. 

They are usually led by experts in the field. These field trips are 

extremely valuable in obtaining current knowledge. The conferences 

are attended by geologists from industry as well as the academic 

community, Much can be learned from these individuals about the 

current activities in minerals exploration. 

Other Professional Activities 

The value of a consultant is usually based on the premise that 

he has a little extra expertise that someone else does not have to help 

solve a problem, In order to maintain that expertise, it is necessary 

to remain current, In addition, contacts developed during consulting 

activities are very useful in finding out what is happening in the 

private sector. Often consulting experiences can be brought back 

to the classroom as well. 

The Approach to Keeping Current 

Some activities were outlined above which serve as incentives 

to keeping current in the area of minerals exploration. Keeping current 

has two purposes: 1) maintaining current knowledge (keeping up-to

date in your fieldl and 2) developing a 1 iterature base in a parti

cular area which has recently become of interest. This author•s 

methods for keeping current for these two purposes follows. 

Maintaining Current Knowledge 

The number of articles published each month in a large number 

of journals precludes a review of all journals by the typical minerals 
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exploration geologist. The most efficient approach for one having 

a li mited amo unt of t ime i s t o choose a few journals which come 

closest to containing a max imum amount of information in his area 

of interest. For t he area of mi neral deposits, the author considers 

two journals of pr imary impor ta nce: Economic Geology and Engineering 

and Mining Journal . In addi t ion, A. I .M.E. Transactions is useful 

and may be preferred by some. 

Economic Geology is pub l ished eight times a year by the Society 

of Economic Geologists. Th is journal is a primary source of informa

tion on mineral deposits research. It contains papers concerning 

current ideas on the orig i n of mineral deposits, and often devotes 

an entire issue to the revi ew of a particular type of mineral deposit 

or geographic area. In addi t ion, Economic Geology publishes 

titles of papers concerni ng mineral depo5its appearing in other journals. 

In the attempt to develop a 1 iterature base on gold d~posits, 

a review of the five most recent volumes of Economic Geology resulted 

~ n 32 significant papers . The pa s t 30 volumes yielded approximately 

150 useful articles. 

Engineering and Mini ng Journal is published each month by 

McGraw-Hill Publishing Comp any . Along with review articles concerned 

with various aspects of t he mi ning industry, it contains short notes 

on current exploration act iv iti es and discoveries. This journal also 

contains information on t he s tate of the minerals market as well as 

the status of legislat ion a f f ec t ing the industry. 

Government publications can be useful in keeping up-to-date on 

various aspects of minera l deposits. For geologists, publications 

released by the U.S. Geol og ica l Survey and the Department of Energy 

are most pertinent. Publ i ca t ions from the USGS usually require a 

significant length of time t o appear in print. However, Open File 

Reports are timely and oft en can be obtained directly from their 

authors. Titles of all publ ications of the U.S. Geological Survey 

are released in the month ly New Publications of the Geological Survey. 

The Department of Energy al so periodically releases open file reports 

which can be of value. 
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There are also ~urrent bibliographies which can be pertinent 

to the minerals explorationist. Minerals Exploration Alert (MEA) 

is a new biweekly publication available from the American Geological 

Institute which updates literature on varJous aspects of minerals 

exploration. This publication includes citations taken from over 

3500 periodicals as well as books, theses, maps, patents, and other 

reports. The October 28, 1980 issue contained 110 titles on such topics 

as the geology, petrology and mineralogy of copper, gold, silver, tin, 

tungsten and uranium deposits as well as on various aspects of ore 

deposition. 

Also, Selective Dissemination of Information (SDI), a monthly 

computer update of bibliographic information, is available from 

various computer-based vendors. 

Developing a Literature Base 

Often it is necessary to devleop a set of references on a new 

topic which has recently become of interest. There are two approaches 

that can be taken. One involves a personal search of 1 ibrary sources, 

the manual approach. The other involves the use of computer-

based literature data. There are advantages and disadvantages to 

each approach. The disadvantage to the manual search is the time 

involved. The disadvantage to the computer search is that you do not 

always know what to expect in the printouts. Citations on file only 

go back a certain number of years. Often an article may be missed, 

if the key words do not appear in the title. For example, articles 

describing certain gold deposits often only have the name of the deposit 

in the title and not the word gold. 

The manual search relies on the technique of multiplying references. 

That is, the most recent papers on the topic of interest are obtained, 

and the references in those papers are evaluated. The most useful 

references are subsequently obtained and citations evaluated. The 

result is an expanding 1 ist of references in the area of interest. This 

method also allows for a subjective evaluation of the usefulness of 

the articles, which may influence the direction one goes in discovering 
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additional references. 

The Future 

Because of the exponential growth of the number of articles 

appearing in the 1 iterature, there may not be an alternative to 

computer-based data files. However, the identifiers used to call up 

citations need to be refined so the user can be more specific about 

what he receives. And the files must be expanded so that articles 

appearing in earlier years can also be found. Many old mining 

districts have not been considered in the literature in the past 

50 to 75 years. Some of the more useful descriptions of these old 

mines were made when the district was producing, and these descriptions 

should be in the database. 

Such monthly publications as Minerals Exploration Alert are useful, 

as is a periodic 1 ist of articles in specific fields, like that in 

each issue of Economic Geology. Perhaps more publishers might assume 

this time-saving practice. 

10 

i 

~ 



KEEPING CURRENT IN AN INTERDISCIPLINARY FIELD: PALEONTOLOGY 

R. K. Bambach 
Derartment of Geological Sciences 

Virginia Polytechnic Institute and State University 
Blacksburg, Virqinia 24061 

Abstract: Paleontology is interdisciplinary. Its data base and applications 
are geological but its · subject matter is biological. Because paleontology is 
equally involved in several dfscinlines there is no single indexing source 
for the field. The computerized reference systems GF.OREF and BIOSIS are both 
inadequate for research use by paleontologists. This is because of failure 
in keyword indexing, especially inadequate care and detail in taxonomic in
dexing, as well as capricious keyword listing of general topics. Keeping 
current in paleontology still requires look-for-yourself and word-of-mouth 
techniques. A four-fold system has proved useful. (1) Keeping in touch with 
colleagues acti.ve in research. The remark ••so-and-so just discovered such
and-such11 is as current as you can get. (21 Following tile 11mainstream 11 
literature as it is pu5lfshed through weekly visits to the new geology journals 
section of the library and by personal journal subscriptions. (3) Reviewing 
of journals in general science, 5iology, zoology, ecology, oceanography, 
fisheries, general geology, sedimentology, stratigraphy, and marine geology 
at least once per year. (4) Using stanaard subject indexed bibliographic 
sources when checking for completeness on specific torics or for getting 
oriented to the older literature wnen starting research on a new topic. 

Paleontology, An · Interdiscipl tnary Fi.eld 

Paleontoloqy is necessarily associated with geology, usually considered 
as a physical science. The data 5ase of paleontology, fossils, is obtained 
from the remains of anci.ent 1 ife found in sediments and sedimentary rocks. 
Supplementary information on envi.ronments and geographic conditions, needed 
for interpreting the conditions in which fossil organisms lived, comes from 
the study of rocks. The tradi.ti.onal applications of paleontology, such as 
the relative age dating of rocks and the interrretation of ancient environ
ments, relate to the study of geologic history. 

The subject matter of paleontology, however, is undeniably biological 
because fossils were once lfvfng organisms. Bi.ological concepts such as 
evolution, ~cology and taxonomy are the principal topics of paleontologic re
search. In fact, the only preserved evidence of the course of evolution is 
the fossil record. 
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Other distinctive features of paleontology are its immense scope and 

the rather small size of the profession. The field of paleontology covers 
the study of all kinds of life through all of time. In spite of this la~ge 
conceptual framework paleontoloqy is a small profession with only about 1700 

members in the Paleontological Society and probably no more than 4000 

paleontologists of all sorts active in the United States. 
Because there are rather few paleontologists and because their interests 

are so diverse there are relatively few publication outlets devoted exclusively 
to paleontology. A large segment of the paleontologic literature is scattered 
through a variety of sources. In the last decade important articles on dino
saurs have appeared in "Evolution," on fossi.l clams in "Forma et Functio"; on 
depths of burrowing by fossil organisms in "t1ari.ne Geology", on fossil marine 
communities in ",Journal of Sedimentary Petrology" and on feedtng types in 
fossil marine communities in "American Association of Petroleum Geologists 
Bulletin''. On top of this there are the articles on geologic and biologic 
topics that are relevant to paleontology that are the standard fare of the 
geologic and biologic lfterature. Keeping informed in paleontology requires 
the search of a widely scattered literature across several disciplines. 

These conditions create difficulties for the scholar and the bibliographer. 
The small size of the profession means that groups of paleontologists are rarely 
employed in one institution. t-1ost paleontologists are "lone wolves", or, if 
there are several in one location, they are usually specialists in widely di

vergent subdisciplines. It is normally impractfcal to set up a specialized 
reference service for the small paleontologic community at any one place. Most 
paleontologists are on their own in keeping up with developments in their field. 

Problems Hfth Comprehensive Indexi.ng Services 
Because paleontology is i.nterdiscipli_nary there are no si.ngle reference, 

citation or abstracting services· that actually cover all the areas of interest 
to paleontologists. Because of the scope of the subject, wbich includes so 
much supporting geologic and bfologfc information extending beyond publi
cations on fossils alone, it would be difficult to create a comprehensive 
paleontologic literature indexing system. The small size of the profession 
also means that it is not practical to compi.le an adequate literature index 
specifically for paleontologists. It is not possible to justify the effort 
financially. 
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General computerized reference systems in geology and biology do exist 

and I have attempted to use GEOREF and BIOSIS, the two computer-based 

literature search services that relate directly to paleontology. I have 
requested references on subjects ranging from specific kinds of organisms 
to 1 arge theoreti ca 1 concepts fn an effort to test the utility of these 
systems for paleontological research. In no case have the results been fully 
satisfactory. Neither system is capable of producing a complete set of 
references on a topic from the literature included in the time span covered 
by the system. This is demonstrated by noting that each list of references 
from one system contains citations not duplicated by the other system. In 
numerous cases the keyword indexing omits cruci a 1 speci a 1 i zed keywords,. 
synonym cross-references, or assignment to general conceptual terms so that 
significant citations present in t~e system are virtually unobtainable unless 
the searcher already knows about the reference in detail and is willing to 
play word games with the system, paying all the while, until the 11 jackpot 11 is 
hit. And even then you do not know if you have acquired all of the useful in
formation that may be buried somewhere in that memory bank. 

For example, references to specific groups should be the most accurately 
and completely recorded of any paleontologic subject matter because the bio
logical classification scheme is the standard system for naming organisms on 
a worldwide basis. Scientific names for organisms could be as carefully 
treated as chemical compounds are in the chemical abstracting services. If 
they were, then at least one reliable date base would be available for use 
by paleontologists, as well as for biologi.sts. Unfortunately scientific 
names are not consistently covered. In one case, an article using 73 scientific 
names at the subfamily level and above, has only 31 of them entered in the key
word listing for the article by GEOREF. The phylum (most inclusive), class, 
superorder and order names are all present but only two thirds (10 of 15) 
superfamily, less than half of the family (ll of 26), and none of the subfamily 
(0 of 20) names are indexed for this article. 

I have looked into tne date files of GEOREF and BIOSIS at the level of 
genus, the most important for doing detailed taxonomic research, family, the 
most useful general level of review, and class, a high level within which 
most people confine their specialized career work. The results have been dis
concerting at each level. 
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I have as~d for references to the trilobite genus Paratrinucleus but 
neither GEOREF or BIOSIS contains any citations even though the genus was 
described in the Philosophical Transactions of the Royal Society of London 
in 1975 (Hughes et al, 1975) . Moving up to the family level, GEOREF does 
contain 11 references to the family Trinucleidae and BIOSIS has 4. When 

Trinuclei-(the truncated form of the name to catch such keywords as Trinucleiids) 

is used as the keyword GEORE F produces 21 citations and BIOSIS has 7. BIOSIS 
is available only for the 12 years from 1969 to the present whereas GEOREF 
covers the 20 years from 1961 t o the present. Even when this is taken into 
account, BIOSIS has only 60% of the number of references contained in GEOREF. 
This conclusion is based on sma l l numbers but the same proportions, or worse, 
are maintained in a larger t est . GEOREF contains 1907 references to the 
class Trilobita. BIOSIS has but 104. If we assume a relatively constant 
rate of publication then 60% of the GEOREF citations were published during the 
12 years also covered by BIOSIS. In this case BIOSIS contains only 9% of the 
references to the class Trilobita given by GEOREF. When BIOSIS is queried for 
the truncated form of the name Trilobit-(to catch such keywords as trilobite, 
trilobitoid, etc.) 702 citations are listed- but this is still proportionately 
only 60% of those in GEOREF for t he same interval of time. If publication rates 
are increasing (as they are i n many subj ects) the coverage by BIOSIS would be 
even less complete. Trilobi tes are extinct and would be predominantly discussed 
in the paleontological literature. BIOSIS simply does not have adequate 
paleontologic coverage. 

In another case, GEOREF contai ns no references to the bivalve mollusk 
genus name Byssonychia despite t he e~ fstance of a whole paper on the group 
by Poj eta ( 1962). When the t runcated name Ambonych- is used (to catch all 
vari ents on the family name t hat fncl udes the genus Byssonychi a) GEOREF con
tains six references, 5ut Pojeta (1%2) is still not listed, nor is Bretsky 
(1970) whfch also has descrip tions of ambonychiids. In asking for the genus 
name Ambonychia, to which tile specfes· of Byssonychi.a were assigned by Pojeta 
in 1966, GEOREF lists one reference, but i t is not Pojeta (1966). 

Turning to a general quest i:on, information was sought on bivalve mollusks 
(clams) during the Paleozoic Era . In this case GEOREF contained 57 citations 
to Paleozoic Pelecypoda and 212 ci tat ions for Paleozoic Bivalvia. Only 15 of 
these are duplicated on both li st s. 244 unduplicated references should appear 
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on each list because Pelecypoda and Bivalvia are exact synonyms. Both are 
used as the class name for bivalve mollusks. Each time period (Cambrian, 
Ordovician, Silurian, Devonian, Carboniferous, Permian and the two American 
subdivisions of the Carboniferous - ~ississippian and Pennsylvanian) was also 
requested, for both Pelecypoda and Bivalvia. 349 more references to Pelecypoda 
and 376 more for Bivalvia appeared, with only 43 duplications on the two lists. 
682 more references to bivalve mollusks are obtained when times within the 
Paleozoic are individually requested than when the all inclusive term Paleozoic 
is used. Again, the lists for Pelecypoda and Bivalvia are nearly mutually 
exclusive even though they should be identical. 18 separate requests must be 
made to get a full listing of ci tations of Paleozoic bivalve mollusks in GEOREF. 

The BIOSIS search manual recommends the use of the Biosystematic Index 
when searching for taxonomic categories and concept codes for searching major 
concepts. I have tried these and found them even less complete than the keyword 
approach. There is no Biosystematic category entry for Trilobita in BIOSIS 
even though the Trilobita is a class of Arthopoda with every bit of the legal 
taxonomic status as the Insecta or Crustacea. Hhen category codes are used, 
BIOSIS suggests that trilobHes are included i.n the category code CC63552, 
Invertebrate Taxonomy·, Arthropoda, General. There are 869 citations in BIOSIS 
category code CC63552. These are not all likely to be to trilobites but the 
num5er is far below 60% of GEOREF's 1907 references to trilobites anyway. ~/hen 

CC63552 is coupled to the truncated keyword Trilobit - in an effort to find the 
number of the trilobite references within the general concept code list, 468 
citati"ons are listed. Tliis 1s 234 fewer than for the keyword Trilobit - alone. 

BIOSIS also fails to follow general taxonomic practice, even at high levels. 
Tlie Zoological Record has used the term Bivalvia as the class name for bivalved 
mollusks (clams and their relati.ves} since 1964. The biosystematic category for 
bivalved mollusks in BIOSIS i.s Pelecypoda (last used by Zoologi.cal Record in 
1963}. BC61500 (PelecypodaJ has 12015 total ci.tations. The keyword Pelecypoda 
has only 317. There are 6-92 under the keyword Bivalvia. Are they included in 
BC61500 also? I don't know. 

Hhen tlie fossll record of the bfvalve mollusks is considered, CC63000 
(Paleozoology) combined wHh BC61500 CPelecypoda), BIOSIS lists 2185 citations 
(about 1/6 tlie total Pelecypod entries). But there are also 164 citations for 
Bivalvia combined with Paleozoology. Since there are 578 references iust to 
Paleozoic age Bivalvia in GEOREF i.t is again apparent that BIOSIS is very in
complete for paleontologic data. 
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When general concepts are investigated, idiosyncratic listings are pro
duced. GEOREF has 215 references to 11 Species diversity~~ covering the interval 
1961 to 1980 whereas BIOSIS has 646 for just 1974 to 1980, proportionately 8 l/2 

times as many references. BIOSIS has only 24 references to 11marine benthic 
communities 11 whereas GEOREF has 83, a proportionately equal number. \•!hen 
references to species diversity in marine benthic communities were requested 

GEOREF had 4, BIOSIS none. The GEOREF list is simply capricious. It con-

tains none of the papers from either the biological or geological literature 
that most workers think of when this subject is mentioned. r·lh en 11 Species 
richness in the Phanerozoic 11 is requested the two principal recent references 
appear in both GEOREF and BIOSIS but none of the general set of papers that 
led to them are so indexed under either this subject or species diversity. 

Computerized reference systems may be of use in calling attention to 
references not immediately at hand or in supplying some references to help a 
researcher start into an unfamfliar field. The major problems then become 
defining the material desired . If the subject is too large the volume of 
extaneous material, as well as the cost, is excessi.ve. Biosystematic code 61500 
(Pelecypoda) in BIOSIS has 12015 citations, concept code CC63000 (Paleozoology) 
has 20602 citations. GEOREF contains 10144 citations to the Triassic time period 
and 3430 to reefs. If a spec ific subject is requested then the problem of in
adequate keyword entries or incomplete indexing remain. GEROEF has 7 citations 
to Triassic coral reefs, but only 3 look as if they will be very informative. 
BIOSIS has only one, but it is di fferent than any of the seven in GEOREF. As 
already n0ted. no references or inadequate lists appear when topics such as 
Paratrinucleus or ~Hssissippian verteBrate tracks or AmbOtiyChia are sought. 

When publication lists 5y authors are requested it becomes apparent that 
the computer-based systems do contain citations to most of the recently pub
lished literature. Author listings tend to give complete listings. The 
reason that subject requests result in incomolete or inadequate sets of 
citations is because of incomplete, inconsistent and idiosyncratic use of 
keywords. The keyword indexing is the AchiJ l es heel of existing computer
based reference systems. 

Because expected references do not turn up, even when keywords in the 
title are used, because the cross referencing of synonymous terms is not ex
tensively practiced, Because cons is-tent indexing to s·ome standard 1 evel of 
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detail is not reliably performed, and because the same request in different 
systems regularly produces different listings of references it is apparent 

that existing computer-based reference systems are seriously deficient for 

use in paleontology. 
Both GEOREF and BIOSIS seem to be inadequate as methods for literature 

search to keep one informed about recent dev~lopments in paleontology. Neither 
system extends for enough back in time to be useful for historical documentation. 
BIOSIS is available only back through 1969, GEOREF back through 1961. In the 
future these services may be extended back in time but if the indexing of key
word assignments is not revised for the existing files, and made more adequate 
for them as well as future entries, these computer-based systems will not be
come useful. 

M~thodS That WOrk 
I have found that a four-fold program of information gathering is useful 

for keeping up with developments in paleontology. In decreasing order of 
utility for staying abreast of current activity in the field the four approaches 
are (l) keeping up with colleagues, (2) reading the 11 mainstream 11 literature 
as it appears, (3) reviewing a broad spectrum of journals on a periodic basis, 
and (4) checking standard Bibliographic sources for specific topics. 

Keeping up with colleagues 
C. P. Snow's concept of 11 the invisible university 11 is a meaningful one. 

There is a network of people that are active in forefront research in almost 
every field. They seem to keep in touch with each other by correspondence, 
phone and personal visits. These people are doi.ng much of the ground-breaking 
in thei.r di.scipl ines and, because of th.ei.r need for information that is not 
yet corrmon published knowledge, th.ey seek and supply knowledge within their 
active research cadre. 

I try to keep in touch with the acti.ve scholars in my fields of interest. 
In our exchanges I 11 pick 11 tnefr 5rains and I trust they 11 pick 11 mine. People 
in other environments tftan your own do different th.ings and pay attention to 
different things· than you do at home. Every campus or laboratory visit, speaking 
engagement, hosting of a vfsting scholar, or scientific meeting produces new 
ideas and new directions to search. The remark 11 did you know so-and-so just 
discovered sucn-and-such 11 is about as current as you can get unless you do it 
yourself. 
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The 11 mainstream 11 1 iterature 
There is a core of journal and book -literature that a well-informed 

scholar in any field simply must read as it becomes available. In oaleontology 
there are four primarily English language periodicals that should be seen by 
all invertebrate paleontologi sts: 11 Paleobiology 11

, 
11 The Journal of Paleontology~~, 

11 Paleontology 11
, and 11 Lethaia 11

• Besides these it behooves anyone interested in 
the sciences to follow the 11 newsier 11 general magazines such as 11 Science 11

, 

11 Nature 11
, 

11 American Scientis t" and 11 Scientific American 11
, as well as a selection 

of the broadly based journals in their own general field. This can be done 
either through private subscr iptions or through faithful visits to the library. 
I suspect most professionals make a compromise on these. In my own case I sub
scribe to 12 journals (3 general, 2 paleontological, 3 geological, and 4 bio
logical). This is painfully expensive but I do not miss anything in a fair 
distribution of disciplines. I also try hard to make at least weekly visits 
to the new journals section of the library. This works well for the 0eology 
and paleontology materials I seek because the geology library at my institution 
is only 16 steps from my office. The biological materials are less regularly 
scanned because they are three blocks away in the main library! 

Reviewing a broad spectrum of literature 

Everyone seems to casually check through the new periodicals on most 
visits to the library but I wonder fiow many people have a systematic search 

procedure to help direct them to a balanced review of the literature? Keeping 
informed not only means seeing useful material but also keeping track of it so 
that you can recover ft. It also means knowing what you have and have not 
seen so that you can systematically expand your knowledge rather than going 
back to already noted material or inadvertantly skipping material. This 
means a person must not only develop a system but they must practice following 
it. 

In my own system, I keep a no tebook with separate sheets for each of 122 
journals available in my unfversfty 1

S libraries that contain material, at least 
occasionally, that is relevant to tfie areas of paleontology that interest me. 
This fncludes 6 in general science, 31 in general and regional geology, 3 in 

geopnysi cs and tectonics, 6 in stratigraphy, 6 i.n s·edi.mentation and geochemistry, 
9 in marine geology and oceanography , 20 in paleontology, 4 on mollusks (the 
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taxonomic group of most interes t to me), 13 in marine biology, 8 in ecology, 
7 in zoology and 9 in general biology, including evolution. This material is 
scattered across Library of Congress call letters GC, Q, QC, QH, QL, SH and TN. 

Each sheet contains columns for each issue of the journal for a year and 
years are noted in the cross lines. I check off the issues of each journal I 
have reviewed and note page numbers of articles I wish to read or copy. When 
I have done so I circle the page number entry. If an article is of particular 
use I note its subject in a separate column. This way I can tell, at a glance, 
which issues of any one of my target journals I have seen, whether it contains 
material of interest and whether I have read or acquired the material of interest. 
I not only keep track of what I see that is new - and remind myself of what I 
need to look for - but I use the system to work backwards into older years. One 
sheet can accommodate a record of thirty years of perusal of a monthly journal. 
The system of annotation permits me to keep track of where I am in my study 
of each journal - and even if I fall behind it doesn•t break the continuity 
of the system. I can catch up at any time. I try to make the time to do a 
reasonably thorough library review two or three times a year and succeed once 
or twice a year. I am particularly enthus iastic about search systems of this 

sort because of their regular utility. Almost every time I am working through 
a search visit to the library I discover several references on topics that 
students or I have just begun to investigate in sources that we otherwise 
might easily overlook. 

Checking standard bibliographic ~ources 
Despite my pess imusm about the utility of computer based reference systems 

as a method for keeping up with developments in paleontology it is obvious that 
there are several invaluable uses for these and other standard bibliographic 
sources. They are particularly useful (l) for estaBlishing a base of reference 
when starting work fn an unfamiHar ffeld, (2) searching out older references 
for historical documentatfon fn a ffeld and (3) as a check to insure that the 
standard items on a topic have Been noted, e~pecially those that may be in 
sources not readily availaBle. 

At the tfme a new- project is being started and the 1 iterature on that 
topic fs not yet familiar it is nice to get any information that will open 
the door on the subject. The first source I turn to when beginning to look 
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into a new field is the "Bibliography and Index of Geology". Because of its 
generally thorough coverage of geologic material it is reliable. It is also 
available free in the library and can be searched for the most likely keyword 
quickly. Scanning the reference lists allows one to pick the most likely 
citations and they can be immediately checked in the library stacks. For most 
items this will start a person into recent papers from which further references 

can be gleaned in bibliographies. It is usually faster, as reliable (since the 
data base is the same) and much less expensive than using GEOREF. On top of 
that, keyword search is more flexible with the printed publication. 

Tracking down older works that are considered the sources for widely held 
concepts and checking for widely cited references not already encountered are 
two other significant uses of the standard bibliographic tools. Whereas these 
activities are not "keeping informed" in the sense of keeping up-to-date they 
are major aspects of good, thorough scholarship. Major bibliographic compilations 
of any age retain their value. I still use Bassler's "Bibliographic Index of 
American Ordovician and Silurian Fossils" even tnough it was published 65 years 
ago. 

Conclusions 
Subjects of interest to paleontology stretch across a spectrum of dis

ciplines from geophysics to evolution. Paleontology is both a part of the 
geological sciences and, as paleo5iology, a part of the biological sciences. 
"Deep Sea Research" (GCI), "Science" (OI), "The Journal of Geology" (QEI) 
"Marine Geology" (QE39), "Sedimentary Geology" (QE58l), "Paleobiology" (QE701) 
"American Naturalist" (QRl), "Systematic Zoology" CQH83), "Marine Biology" 
(QH9l), "Quarterly Review of Biology" (_QH30l), "Ecology" CQH540}, "Journal of 
Zoology" (Qll), "The Vellger" ([!L40l), "Fi.sbery Bulletin (SHll), and "American 
Society of Petroleum Geologists Bulletin" (TN860) are all useful journals to 
an invertebrate paleontologist interested in marine fossils. You can't just 
look at one shelf in the library and be informed. 

This is the main message I wish to bring to the library professional. 
The help you can give paleontolog ists is really much more broadly based than 
you might think. You need to Rnow your collection and point out new acquisitions 
of paleontologic materials. But beyond that, and maybe even more importantly, 
you can help the research professional seek sources· of information outside the 
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obvious. I wonder what areas I neglect that I should examine. If you know 
the scope of interests of your library users you might help steer them toward 
useful periferal areas. When the researcher turns to bibliographic aids you 

should know how to use them and give pointers. I would have drowned in con
fusion and gone deep into real financ ·ial debt in struggling with GEOREF and 
BIOSIS without the cooperation, help and good ideas of the gology librarian at 
Virginia Tech. I would have been a long time thinking of compiling the 
composite reference lists to Paleozoic bivalve mollusks which was an immediate 
idea of his. If you have faculty colleagues who wonder how to go about coping 
with the flood of new literature or the diversity of information they would like 
to cover, help them organize a simple check system such as the one I described 
earlier. Better that people keep a record for themselves then keep marking up 
journals with little cryptic dots and checks - which they promptly forget 
about since the notations are on the journals and not in their offices. 

Keeping informed means different things depending on the source for the 
information. The researcher in the laboratory is the most up-to-date. The 
researcher knows first, as discoveries made. Doing research means you know 
now. When you get information from colleagues who are active in research you 
get the information beforP. it is presented publicly but after the researcher 
found out. Getting fnformed by knowing people means you probably know within 
six months or so of when it was discovered. By attending meetings and public 
presentations a person can keep ahead of the printed literature and feel quite 
up-to-date, but people present information at meetings that they have been de
veloping for a year or more, usually. The meeting attender is then about a 
year behind the researcher. Most journal articles are in review and in the 
press for a year, the writing takes several months, and the writing is usually 
not started for months or even years after the basic shape of the conclusions 
became known during research. The journal reader is, therefore, two to three 
years, on average, behind the researchEr in knowing about new developments. 
Searching for information in tfie literature implies looking for material that 
is already availaole and has been avai:lable long enough to have been indexed 
i.n a Bibliographic source, or at least catalogued, bound and shelved in the 
1 iorary. We thin I< of things pu51 fshed in the past three to five years as recent -
yet when the lag time in publication is added it seems that the literature searcher 
i.s being informed aoout things th.e researcher knew five or more years ago. Keep-
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ing informed is an active, personal activity of individuals. Doing scholarship 
and insuring thorough evaluation of research in light of the range of ideas 
people have had on the subj ect t hroug h time is an interactive function of biblio

graphic services, resource staf f , and academic scholars. 
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Abstract: The work of the consulting engineering 
geologist is somewhat different from that of the 
engineering geologist working for a large organiza
tion. In California, he practices primarily in the 
field of site development and less commonly in envir 
ronmental and forensic geology. Important research 
aspects are the limited time available, the neces
sity for thoroughness, the topical and cumulative 
nature of some data, the scope of the work, and the 
necessity for rapid retrieval. Most engineering 
geologists attempt to keep aware of sources and get 
current as the need arises. Three common problems 
are the inadequacy o f key word indexing, dispersed 
sources of information, and difficulties in obtaining 
data from pub I i c agencies. 

Research materials most useful to the engineering 
geologist include periodic or recurring data and pic
torial materials. Analytical and certain miscella
neous references more or less unique to the practice 
of engineering geology also are valuable. 

A collection of photo inde xes would permit rapid 
determination of cove rage and. quality. A more com
plete collection of current-review documents, a compre
hensive publication of book reviews, better use of 
industrial publications and an efficient inter-1 ibrary 
loan service also would be helpful. An engineering 
geology archives might best meet the engineering 
geologist's research problems. Finally, it is worth
while to consider supplementing word indexing by insti
tuting a system analogous to Shephard's citations used 
in the legal profession. 

INTRODUCTION 

Engineering geology is the application of the principles 

of geology to civil works. This application of scientific 

principles to the art of engineering, particularly in the con

text of legal obligations, and professional responsibilities 
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relating to the public hea l th, safety and welfare, results in 

unique problems of research for the consulting engineering 

geologist. The field of engineering geology is expanding, and 

there is an increasing need for institutions to adopt an engi

neering geology curriculum. 

The Consulting Engineering Geologist 

"Civi I works" refers primarily to large public construction 

projects such as dams, bridges, highways and the I ike. To a 

great extent, the engineering geologist working on such projects 

does so as a member of an organization, either a public agency or 

a corporation, with a large staff . The consultant is essentially 

an independent expert in one or more specialized fields, while 

the organization geologist is essentially a team member with cer

tain special skills. Their research requirements, although simi

lar, are not the same . This paper is concerned with the consul

tant's research problems. 

Fields of Specia lizati on 

The activities of consulting engineering geologists in 

southern California are numerous and varied, and resulting 

research problems probably are typical of the profession. Much 

of the work involves site development , i.e., studies of slope 

stability and suitability for grading. Also important are the 

specialties of hydrogeology and seismic safety. 

Each of these spec i alities has significant legal aspects. 

Site development commonly involves municipal codes with which 

recommendations must be consistent. Hydrogeologic studies are 

almost invariably related to the vast body of California water 

law. Studies of seismicity are required by various public 

agencies because of the Alquist-Priolo Act, a state statute 

specifying the need for such work in areas considered to be 

seismically active. 

Some engineering geologists consult in the closely alI ied 

fields of environmental geology and what might be called , for 

want of a better term, forensic geology . As with site develop

ment, environmental geology has a close relationship to law, 
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since developers are required to comply with two important 

California statutes, the California Environmental Quality Act 

and the California Coastal Act. 

Forensic geology may be defined as the application of 

geologic principles to law. Its scope is somewhat broader than 

the normal activities of the expert witness, and it is of primary 

use in the field of civil rather than criminal law in contrast 

to most other forensic sciences. In cases of civil liability 

arising from geologic conditions, certain rehevant facts and 

geologic processes are not obvious to laymen. The forensic 

geologist is most helpful to the attorney wh e n he is able not 

only to explain physical conditions but, being conversant in the 

law, can also recognize circumstances where various legal 

theories are applicable and actually make suggestions in framing 

causes of action or defenses. 

SPECIAL RESEARCH CHARACTERISTICS 

The nature of the data normally required in research rela

ted to engineering geology, and the restrictions imposed by the 

fact that the work is almost always undertaken in a contractual 

context, gives the research work of the consultant certain spe 

cial characteristics . These include a limited budget for 

research, the necessity for reasonable thoroughness, the signi

ficance of topical and cumulative data, a relatively broad scope, 

and the need for rapid retrieval. 

Limited Research Budget 

Most smaller projects wi II not support an exhaustive 

research effort because of the cost . Commonly, the work is done 

on the basis of "immediately avai !able" data. Only the largest 

projects produce funds sufficient to permit personal contacts 

with unpublished authorities, detailed examination of the various 

colleges and universities for graduate theses, or e xa mination of 

rec o rds at out - of -town agencies . Fortunate I y , most sma I I er 

projects do not require such efforts . 
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Reasonable Thoroughness 

A reasonable de gree of thoroughness is, nevertheless, 

necessary not only because of the nature of the problem, but 

also to guard against legal liability. Lawsuits brought against 

geologists commonly are for professional malpractice, a species 

of the tort of neglig ence. The consul ting geologist is not 

necessarily negligent if he makes an error in judgment, but only 

if, in doing so, he failed to pursue his activities in a reason

able manner consistent with procedures co mmon to other consult

ing geologists of the professional community. 

Reasonable thorou ghness in research is some evidence that 

the geologist has performed adequate ly in this regard. Converse

ly, lack of thoroughness, when coupled with the other elements 

of negligence may be a basis for assigning I iabi I ity. 

Topical and Cumulative Data 

A third special character istic of research in engineering 

geology is the highly topical and cum ulative nature of some of 

the data. Much information, particularly observations of physi-

cal phenomena, is reported periodica lly and frequently forcer

tain localities. This presents a problem for the geologist in 

"keeping current." 

Scope 

The scope of the consultant's work is a fourth special 

characteristic of his research effort. Recent interest in con

servation and increased rec og nition that civi I engineering has 

severe I imitations in certain respects has resulted in an ever

widening field in whi ch the engineering geologist is called upon 

for advice. Advances in technology also have the effect of 

broadening the scope of the consu ltant's research. Innovations 

in automatic field-data retr iev a l methods, progress in the design 

of exploration equipment and new scienti fie techniques such as 

carbon-14 and amino-acid dating are examples. 

Another aspect of the scope of the consultant's research 

effort is the fact tha t some undertake projects geograph i ca I I y 

widespread. It is not uncommon for a co nsult ant based in 

26 



southern California, for examp le, to work in much of the south

western United Stqtes during the course of a year. 

Rapid Retrieval 
Finally, rapid retrieval is very important. Contractual 

demands and a I imited budget require that the necessary data be 

obtained almost immediately. This problem is some what ameliora

ted by the fact that the actual cost of the material generally 

is not a I imiting factor in research efforts. The cos t of the 

consultant's time is far greater than that of most research 

materials. Any reduction of research time, generally c harged in 

the range of $40 to $60 per hour, eas i I y compensates for the cost 

of most research materials, whether it be for the publications 

themselves or copies, and co mmonly, whether there is a direct or 

only a peripheral connection to the project. 

TYPES AND SOURCES OF RESEARCH MATERIALS 

The types of research materials available and their sources 

in southern California are quite diverse and certainly unique to 

that area. However, their description may be f ou nd useful for 

other parts of the country. 

Periodic or Recurring Data 
Periodi c or recurring data include rainfall depths and 

intensities, stream flows, seismic events, ground-water levels, 

tide levels and similar information. These are produced almost 

entirely by government agencies. Agencies performing this func

tion in California includ e city and county engineering facili

ties, state agencies, particularly the Department of Water 

Resources and the Divisi on of Mines and Geology, and the U.S. 

Geological Survey. In addition, there are many types of quasi-

governmental entities such as coun ty flood control districts, 

that maintain records. There is a growing effort to store these 

data for automatic retrieval. 

Pictorial Materials 
Foremost among pi ctor i a I materia Is uti I i ze d by the con-

sultant are geologic maps, particularly regional maps, that 
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indicate the general geologic charac teristics of a project site 

and related references. The Ge ologic Atlas of California pub-

1 ished by the Division of Mines and Geology, which includes 27 

1:250,000 sheets, is an excellent example of this 11y pe of 

material. More detailed geologic maps also are of great value, 

of course. The main sources are public agencies and college 

ibraries. 

Topographic maps are very important. The 1:24,000, 7.5-

minute U.S. Geological Survey quadrangles are quite helpful, but 

most engineering geology problems require maps of larger scale. 

Most commonly used are 20- to 200-scale maps; and if they are not 

available they have to be produced. Fortunately, due to interest 

in property development, some areas in southe rn California have 

been topographically mapped by various municipal agencies . Funds 

expended for these materials have been justified many times over 

in terms of their resear ch value. 

Aerial photographs are a third type of pictorial data of 

great imp o rtance. These are used primarily for geologic mapping 

and to compare terrain changes. Both governmental agencies and 

private firms have collections of such photographs, particularly 

of the stereo-pair variety, and most are for sale. However, if 

is fairly common for the consulting engineering geologist to 

contract for aerial ph otographs if they are not available, 

because I ike other resea rch materials, the capital investment 

represented by the proje ct and the usefulness of the photographs 

easily justifies the cost . 

Political boundary maps are a fourth type of useful pic-

torial material. These include tax assessor's maps, city or 

county street and house numbe ring maps, and related materials 

that are invariably a part of municipal business. Maps produced 

by such agencies as the National Forest Service or the Bureau of 

Land Management can also be of use. 

Analytical Publications 

Analytical publicat ions , which make up the bulk of a 

geology I ibrary collection, are required by the engineering 
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geologist who, I ike others, occasionally needs review and addi-

tional education. They include descriptive studies, theoretical 

studies, studies of applied theory, and various types of reviews; 

in other words, the information generally contained in texts, 

journals, and certain publications of research-oriented govern 

ment agencies. Of special value to the consultant are reviews 

of the I i terature, both those reI ati ng to fundamenta I advances 

in the science as is commonly presented in texts as well as the 

more current reviews such as annual reviews, reports of symposia, 

state-of-the-art studies, summaries of research in progress, and 

field guides. Book reviews are especially helpful. 

Industrial Publications 

Certain industrial publications have considerable value, 

and the fact that they are a form of advertisement is irrelevant. 

Generally, professionals easily distinguish puffery from useful 

information. Well known industrial publications such as those of 

the Portland Cement Association, the newsletters of thB Edward E. 

Johnson, Inc., a water we I I screen manufacturing firm, and cer

tain handbooks are quite reliable and widely utilized by 

consultants . 

Catalogs are useful as references both with regard to costs 

and technological advances. Data commonly sought by the engi

neering geologist are those relating to the rental or purchase 

of equipment used in field exploration and field and laboratory 

equipment for water quality or mineralogical analysis . Also of 

considerable value are catalogs and handbooks on pumps, water 

level and flow measurement equipment, and automatic recording 

devices. 

Engineering Publications 

The engineering geologist depends to a considerable extent 

upon certain publications that commonly are found on l y in engi 

neering libraries. The most useful information is that relating 

to soils engineering, water supply, and coastal engineering. Of 

particular value are the journals of the American Society of 

Civi I E~gineers and the American Water Works Association, and re

search materials generated by the U.S. Army Corps of Engineers. 
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Lega I References 

There are three types of legal references of considerable 

value to the engineering geologist. One is the various muni cipal 

codes relating to the local permit process for construction. 

These include planning and building codes, and the regulations 

relating to the constru c tion of waste-water disposal faci I ities, 

commonly contained in e i ther a health code or a plumbing code. 

The second type are the state statues relating to the pro-

fession of engineering geology. These are contained in the vari-

ous state codes such as the business and professions code, and 

those statutes that come within the general purview of resources 

and conservation. 

A third type of legal 

of law relating to geology. 

reference includes analyses of bodies 

A good examp I e is that pub I i shed by 

the State of California in cooperation with the United States 

Department of Agriculture entitled, "The California Law of Water 

Rights," by Wells A. HutchinS', and a s imilar volume entitled, 

"Water Rights Laws in the Nineteen Western States, Volume 1," by 

Hutchins completed posthumo usly by Harold H. Ellis and J. Peter 

Debraal. Another example is that published by the Continuing 

Education of the Bar in California relating to landslide risk 

and liability. 

SPECIAL PROBLEMS IN THE RESEARCH PROCESS 

It may come as no surprise that consulting engineering 

geologists generally do not "keep current" in the accepted sense. 

Rather, they keep aware and get current , i.e., they attempt to 

keep aware of the availabi l ity of research materials thrnugh a 

more or less systematic process of inquiry, and when the need 

arises in the form of a particular project, they get current by 

collecting whatever data are avai !able. To keep aware, periodi-

cals such as "Geotimes," "California Geology," the AGU "Trans

actions," and the GSA's "Geology," are very useful. 

Geology, engineering, research and law I ibraries such as 

those of the University of California, Los Angeles, satitsfy to a 
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considerable extent the research requirements of the consu lt ing 

e ngine e ring geologist. However , there are three especially 

important problems the engineer i ng geologist enco unters i n 

rese arch of which the geoscience information spec i al i st should 

be aware. 

I nadeguacy of Word Indexing 

Possibly because of the broad scope of his work, and no 

doubt due in pa rt to the burgeon i ng nature of geolog i c science , 

the e ngineering geologist is finding the standard refer ·ence 

technique of word ind exing by subject , name, or p l ace, in adequa t e . 

Computerized word index systems are of some va lu e , since they 

fail to find re f erences more quickly than one fails to find them 

on on e' s own . 

The problem occurs primarily where the subjec t matter does 

not cl o sely co rresp o nd to a reference titl e . An example 

encountered r ecent l y in volved document in g whether o r not vibra 

tion s ca u sed by heavy truck traffic cou l d cause resonance to the 

extent that a lands! ide c ould develop. Somewhere , this problem 

may have been addressed; but to learn of it wi II in volve review

ing many t itl es conta inin g s uch key words as " vibration ," 

"resona nce ," etc., and then obtaining for reading likely ones, 

a very tedious process. 

Source Di spersa I 

Anoth er problem is that of so u rce dispersal' . No geoscience 

inf o rma ti o n service can possib l y sup pl y a lI the r eferences the 

consult ing engineering geolog i st may require, although in a 

metropolitan area such as Los Angeles, adequate sources exist 

within a radius o f about 50 miles. Systems of i nte rlib rary l oans 

exis t, but generally th ey are not well deve l oped and take too 

much time. 

The Public Agency Jungle 

A th i rd problem facing the eng ineerin g geologist i s that of 

making hi s way through the jung l e of public agencies. There are 

extreme ly valuable reference sources within th e var i ous public 

agencies, but their usefulness is I i mited by the fact that the 
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available data and the processes of retrieval are virtually 

unknown to the uninitiat ed. 

To use California as an example, certain agencies su ch as 

the Department of Water Resources and the divisions of Mines and 

Geology and Oi I and Gas have as one of their main functions the 

distribution of technical information , and these are well known 

to consultants. With a little experience, one learns that much 

information is available from agencies such as the Division of 

Highwa ys , flood control districts , and soil conservation dis-

tricts. Less wei I known are sources such as the State Water 

Rights Board, the Department of Navigation and Ocean Development, 

cou nty improvement distric ts and water resources districts. Per

haps most obscure of alI are the various offices within a single 

municipal entity, where even the employees commonly are unaware, 

outside their own offices, of data available from departments of 

surveying , zoning, bui I ding and safety , engineering, roads, 

health , and the like. 

A similar hierarchy exists in the federal complex starting 

with the U.S. Geological Survey, clearly the best single source 

of geoscience data by any measure. The U.S. Army Corps of 

Engineers, NOAA 's National Ocean Survey and National Climatic 

Center and Interior's Bureau of Mines also are valuable. Less 

well known are publications by such agencies as Interior's Bureau 

of Reclamation, the Department of Agriculture and those spasmo

dically produced by a continuously stirred melange of national 

resources and research boards, commissions , committees, counci Is 

and study groups. 

Government research installations such as the Jet Propul

sion Laboratory and private firms such as the Rand Corporation 

form a third group of agencies of a public or quasi-pub! ic nature 

that may be a source of useful geosc ience data. However, there 

seems to be no ready means of access to their publications . 
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SUGGESTED IMPROVEMENTS 

There is a number of improvements that would assist the 

engineering geologist in his research. They would be of co n-

siderable benefit to other specialists as well. 

Photo Index Collection 

Photo indexes for flights of stereo-pair coverage are valu-

able references. These include either schematic drawings keyed 

to some grid system such as township and range I ines or a single 

montage photograph, commonly about two feet square, of the 

actual photographs •• The lr--'-ter is preferable, since it gives 

some idea of the quality of the prints as well as the cove rage. 

Generally, photo i11~axes can be obtained only at the few 

widely dispersed offices from which the photographs are ava il-

able. A geology library that inc!udes maps in its collection 

can certainly obtain and store photo indexes for much if notal 

of the state in which the library is located and probably for 

other areas as well. 

More Complete Collection of Current-review Documents 

Current-review documents, as previously mentioned, include 

those analytical materi als which by their nature are intended to 

bring segments of the professional community up to date. Reports 

of symposia, state-of-the-art studies , summaries of research in 

progress and field guidei are typical of these references. Most 

are produced in very limited editions , and that probably is the 

reason they sometimes are not included in library collections. 

This is unfortunate, since in them are found valuable data and 

provocative ideas which, for one reason or another , never attain 

a more formal level of publication. 

It should be the business of ibrarians to keep aware of 

the more local events that commonly give rise to current -review 

documents. And those in charge of such events should make avai 1-

able to the I ibraries the documents generated. 
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Comprehensive Book Review Publicatio n 

The large and growing number of texts produced annually 

underscores the need for an efficient means of review. Aside 

from examination of the volume itself, the independent book 

review is the only efficient means of evaluation. However, book 

reviews are widely dispers ed in various publications. A single 

publication that periodi ca lly reviews geoscience books would be 

very helpful. Good review s now go unread simply because of the 

time necessary to obtain the various publications in which they 

appear. 

Efficient Inter-librar y Loan Se rvi ce 

A fairly efficient system is available in some libraries 

in southern California to determ ine locations of particular pub-

1 ications. It uti I izes micro-fische transparencies and a special 

viewer with which it is relatively easy to locate one or more 

sources. Nevertheless, the problem of obtaining the publication 

remains. 

Inter-library loan systems, where they exist, seem to 

operate excessively slowly. It is not uncommon to take a week or 

more to have a publicati on sent from one I ibrary to another less 

than 30 miles away. The problem lies in delivery, since a tele

phone call from the requ esting I ibrary and retrieval at the send

ing I ibrary should not take more than a few minutes. 

There are bonded services that for a fee wi I I pick up and 

deliver suc h articles as books within a matter of a few hours or 

a day at the most. The only thing that seems to be needed is 

efficiency in implementi ng such a system. As in the case of 

other research material costs , the consulting engineering geolo

gist can easily justify a fee to cove r the costs of delivery and 

special service required. 

Research for Peripheral Data 

There is a significant need for research to identify 

sources of data from within industry, the legal profession, and 

the public and quasi-pub l ic agency complex. The engineering 

geologist could especially benefit from research that would 
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establish a basis for " cross -fertilization" between engineering 

and geology. Ultimately, an engineering geology archives would 

best meet this problem. 

Most consultants have a working knowledge of these types of 

materials, and they have developed their own referen ce collec -

tions and techniques for acquisition . But this takes years . A 

compilation and synthesis of these materials would be of great 

value to younger member s of the profession. 

"Shepard i zing" 

A so luti on to the problem geolog i sts experience in using 

the key-word resear c h te chniq ue may li e in initiating a system 

similar to that which has been used for many years by the l ega l 

profession . In legaJ . resear c h, it is important to know the man -

ner in which a cou rt de c ision has been uti I ized in subsequent 

decisions. This othe rwis e formidable research task is simplified 

by I isting for each reported case , alI subsequent references to 

it by use of a s i mple code . A She pard c itator provides, for eac h 

reported case code designa·tion, a I ist of simi Jar designations 

which shows, for that case , subsequen tly pub I i shed op i nions 

referring t o it. In addition, a ser i es of scr ipt marks ind i cates 

in general terms the use that the referencing op in ~o n makes of 

the particular case in quest i on . This system cou ld easily be 

app li ed to the more important geology publications . 

A publication provides ba s i cal ly two kinds of data. First , 

the work itself , and second, the bibliography . It brings the 

researcher up to the date of the publ i cat i on of the artic l e and 

hence is retroactive . If the art i cle could be " shepardized ," 

a I ist of referen ces th at have referred to it since its pub I ica -

tion also would be ava il able. The shepardizing techn i que i s thus 

prospective in nature. The Sc ienc e C itation Ind ex provides a 

certain degree of prospectiveness . However, i ts use is limited 

in that rt is not cumulative, it is not I imited to geosc i ence , 

and it provides n o means to eva lu ate the r efere ncing artic l e . 

It is the prospective c haracter of the shepardiz in g techn i-

que that gives i t so mu ch value. This i s especia ll y so si n ce 
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certain publications are far more valuable than others and give 

rise to whole new I ines of research . A single key article can 

provide an invaluable veh ~c le to take the researcher forward from 

the time of its publication with a major savings in effort. 
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OF THE U.S. GEOLOGICAL SURVEY'S 

NATIONAL MAPPING DIVISION 

Gary W. North 
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341 National Center 

Reston, VIrginia 22092 

ABSTRACT: In November 1979 the Department of the 
TnterTor approved the u.s. Geological Survey's request 
to combine Its Topographic Division, Publications 
Division, and Geography Program Into a new National 
Mapping Division. As part of that reorganization an 
Offtce of Information and Data Servtces has been 
established. Thts offtce has the responsibility for 
the Nattonal Cartographic Information Center, and the 
Survey's Public lnqutrles Offlces. Two new branches 
were establ tshed for pub I lcattons I Iatson and review 
and for product dlstrtbutton pol tcy. Thts paper 
discusses the programs and servtces and Includes 
tnformatton about the Map and Chart Information 
System CMCI .S>, the Aerial Photography Summary Record 
System CAPSRS), the Geographic Names Information System 
(GNIS), the Geographic Information, Research and 
Analysts System CGIRAS), and the Open-File Services 
Sectton COFSS). To tnsure that the customer's needs 
are met, new programs for marketing, packaging, adver
tising, and distributing earth-sctence products are 
being trted. 

Efforts are also underway to open a sertes of 
State-level potnts of contact and to establIsh 
conttnulng ttes wtth various earth-science 
professional soctetles and associations. 

INTRODUCTION 

On November 30, 1979, the Department of the lntertor 

approved a Geological Survey reorganization plan to merge tts 

Topographic and Pub I tcattons Dtvtstons along wtth tts Geography 

Program Into a Nattonal Mapping Dlvtston. 

37 



As the Natton's prtmary ctvt I tan mapptng organtzatton, 

the Nattonal Mapptng Dtvtston conducts a nattonwtde program to 

provtde the pub I tc wtth geographtc and cartographtc tnformatton, 

maps, techntcal asststance, and related earth-sctence data and 

research results. The Dtvtston collects, complies, and analyzes 

tnformatton about natura l and manmade features on the Earth's 

surface and documents changes as approprtate through the produc

tton and matntenance of accurate general-purpose base maps and 

themattc products such as land use/land cover maps. In addt

tton, tt develops and ma t ntatns a dtgttal geographtc/carto

graphtc data base for multtpurpose needs and assists other 

Federal and State agenctes tn developtng and applytng spattal 

data; conducts geographtc, cartographtc, and map reproductton 

research; provtdes thema t tc mapptng support to other Federal 

agenctes; prtnts topographtc, geologtc, hydrologtc, land use, 

and other themattc maps; and operates an tnformatton and technt

cal asststance servtce which gathers, indexes, analyzes, and 

catalogs geographic and cartographtc tnformatton. The Diviston 

coordtnates Federal mapptng acti~ittes and provtdes leadershtp 

in the development and advancement of geographic information 

systems, cartographic and geographtc classiftcation systems, and 

surveying and mapptng technology. The product and informatton 

services are needed to support programs and acttvtties of dozens 

of Federal agencies and hundreds of State, local, and metro-

pol ttan governments, untversittes, research instituttons, and 

the general public. 

The U.S. Geological Survey is the only Federal agency 

concerned entirely with large-scale national topographic mapping 

with directed au~hority to coordinate Federal mapping and 

Federal mapping priorities. This leadership role enables the 

National Mapping Division to concentrate on completion of 

national map coverage, maintenance of that map coverage, and 

research and development to advance mapping techniques, and to 
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provide cartographic and geographic information to the many 

agencies who have similar interests, responsibil !ties, and 

requirements. 

INFORMATION AND DATA SERVICES 

The Information and Data Services (IDS) Office of the 

National Mapping Division is responsible for planning and 

developing policies and procedures for: ( 1) managing the 

information and distribution activities of the Division, the 

National Cartographic Information Center, and the Public 

Inquiry Offices; (2) developing and conducting cartographic 

and geographic information assistance programs; (3) coordi

nating telecommunications support; (4) designing and pro

gramming computer software for cartographic and geographic 

information and distribution systems; (5) providing assistance 

for contracting activities related to printing technical 

standards, leaflets, speeches, and manuscripts produced by 

various components of the Division; and (6) coordinating 

marketing, packaging, advertising, and dealer/distributor 

programs. 

~~!l2~~l_f~~!~g~~E~l£_l~i2~~~!l2~-f~~!~~ 
The National Cartographic Information Center CNCIC) 

was established in 1974 to act as a clearinghouse for the 

Nation's cartographic information. "Cartographic data" is 

defined as maps and charts, aerial and space imagery, geodetic 

data, and map data in digital form. Geographic data and infor

mation have been added to the scope of this IDS component and 

includes land use/land cover data and geographic names infor

mation. 

The NCIC operates seven major information systems that 

contain data from Federal, State, local government and private 

sector organizations. Unique among other Federal agency pro

grams, NCIC, for example, has over 70 private companies submit

ting data for entry into one of the systems. The major systems 

are: 
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o Cartographic Catalog 

The Cartographic Catalog describes maps and charts, 

aerial photographs and images, geodetic control data, map 

data in digital form, and cartographically related books, 

studies, indexes, and reports. Because entries are brief, 

the Catalog is used primarily to direct researchers to 

other NCIC data bases for more detailed information. 

The Catalog is an automated encyclopedia of carto

graphic information and contains over 40,000 records from 

the Library of Congress. Information in the Catalog is 

output in two forms: Standard microfiche and custom 

I i stings. The custom I! st! ngs are processed e l ther 

online using interactive terminals in the USGS teleproc

essing network, or by the USGS computer fact I tty at the 

National Center. 

The outputs from the Cartographic Catalog contain 

at I item descriptions contained in the data base for each 

entry. The outputs are divided into two sets, each con

taining the same information but in different sequence. 

Set 1 is grouped by State, and sequenced by type of 

product within a geographic area. For example, similar 

products related to Imperial Valley, California, are 

grouped together and listed alphabetically. Set 2 Is 

also grouped by State, but Is sequenced by the geographic 

area the product type covers. A comparison of the two 

sets follows: 

----~~g~~~£~-~i-~~!_! ___________ ~~g~~~£~-~i-~~!-~------
California California 

___ l~£~~l~!-~~!!~Y-------------~ecr~~!l~~~!-~~£l!l!l~~-
Drainage and Sewerage Barstow 
Roads and Streets Contra Costs County 
Transit Death Val ley 
Water Supply Half Moon Bay 
Flood Controi/Hydraul ics ~~~l~!-~~!!~Y 
Recreational Facll ities Monterey 
PubTTc-satety-systems-- Pato Atto 

etc. etc. 
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o Aerial Photography Summary Record System (APSRS) 

APSRS Is a computerized system for gathering 

and distributing information about aerial photographs. 

This system can Identify and describe over 12,000,000 

photos that have been collected by various agencies and 

companies. Catalogs are produced for the publ lc and 

special computer searches and graphic plots are used to 

help locate particular data. Catalogs are available for 

each State. Lists of photographs are available on 

microfiche. 

The building block of APSRS Is the summary record. 

These records are prepared by each contributor to describe 

blocks of aerial photographs held by their organizations. 

To be Included in one summary record the photographs 

must: (1) Be held by the same contributor; (2) have been 

taken at approximately the same time; (3) be the same 

scale; (4) be on the same type film; and (5) cover an 

area which approximates the 7.5-mlnute topographic 

quadrangle map. 

o Map and Chart Information Systems (MCIS) 

MCIS is a system for organizing Information about 

domestic maps and charts. This system currently holds 

and outputs information on over 200,000 of the Nation's 

maps and charts. 

The MCIS file comprises records containing the 

name, scale, publisher, publication, revision, and survey 

dates, content, and the geographic bounds of each map or 

chart entered. Data may also be entered describing 

Insets, Irregular boundaries, historical information, map 

editions, and other significant features. Where possible, 

these computer descriptions are supplemented by 35-mm roll 

film copies of the map. 
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Information in the MCIS file can be retrieved by 

any map descriptor as well as by area of coverage. 

Periodically, the entire content of the file is repro

duced on microfiche in sequence by type of product, 

latitude/longitude, or State/county. The MCIS also 

contains a graphic display program which plots the 

location of the different types of maps and charts 

and numerically indexes them to a descriptive report. 

Inquiries can be made to meet specific customer requests. 

o Geographic Names Information System (GNIS> 

GNIS is a computerized file of ai I the significant 

place and feature names from the Nation's topographic 

maps. The system is developed and operated under the 

auspices of the Board on Geographic Names and data are 

made available on request to the public. Approximately 

1,300,000 records are handled by the system. A series of 

State gazetteers is currently being produced based on the 

names in this system. 

o Geodetic Information System 

NCIC cooperates with the National Oceanic and 

Atmospheric Administration's (NOAA) National Geodetic 

Information Service (NGIS) to provide them with infor

mation on the Geological Survey's horizontal and vertical 

measurements uf geodetic control points in the United 

States. NCIC also maintains a file of Geological Survey 

geodetic data to service the public when required. 

o Geographic Information Research and Analysis System (GIRAS) 

GIRAS holds the digital land use/land cover data 

for the United States. Technical assistance programs are 
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also conducted in conjunction with the use of this data 

to assist State and local users. 

The jand use and land cover maps are compiled on 

planimetric base maps prepared by the Geological Survey 

at scales of i :250,000 or j :~00,000. As more I :100,000-

scale planimetric base maps become avai~able, more map 

sets wii~ be prepared at that sca~e. Most of the maps 

wilL be published at a scale of 1:250,000. Updating of 

land use and land cover maps wi I I be at a scale 1:100,000 

for areas where such a scale should be used to properly 

represent complex land use and land cover patterns. 

The land use and land cover and associated maps 

current I y ava i I ab I e are shown in the "Index to Land Use 

and Land Cover and Associated Maps" pub I ished by the U.S. 

Geological Survey. 

Sets of four associated maps are prepared at the 

same scale as the land use/land cover maps in order to 

relate those maps to other data. For example, land 

use data can be combined with the socioeconomic data 

compiled by the Bureau of Census by census county 

subdivisions or census tracts or can be compared to 

hydrologic data compiled for hydrologic units. These 

associated maps are: (1) Political Units, which depict 

county and State boundaries as shown on U.S. Geological 

Survey maps; (2) Hydrologic Units, which delineate 

hydrologic units as established by the Water Resources 

Counci I and pub I ished by the Survey's Water Resources 

Division on I :500,000-scale State maps; (3) Census County 

Subdivisions, which show minor civi I divisions or equiva

lent areas. Census tracts also are shown within Standard 

Metropolitan Statistical Areas CSMSA); and (4) Federal 

Land Ownership, which de I i neates surf ace ownership in a 

minimum mapping unit size of 40 acres (16 hectares) for 

lands owned and administered by Federal agencies. 

Subsurface ownership rights are not shown. 
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o Digital cartographic data files 

Various cartographic data in digital form are now 

handled by NCIC. For example, approximately 1,000 

digital terrain tapes from the Defense Mapping Agency are 

maintained and distributed to the public. In addition, 

data such as that from the National Wetlands Inventory 

Program wi II be made avai I able through NCIC. Digital 

elevation models and digital I ine graphs related to the 

National Mapping Division's 7.5-minute topographic 

quadrangle maps are also being released through NCIC. 

The NCIC operates i ts nationwide program through regional 

offices and, currently, twenty-seven State-affi I iated offices in 

State capitals. It is hoped that every State wi II establish an 

affi I iated office to better serve the pub I ic. Through the 

various offices over 225,000 inquiries are received and handled 

each year. 

NCIC offices are located at: 

Headquarters, National Carto-
graphic Information Center 

U.S. Geological Survey 
507 National Center 
Reston, VA 22092 
(Telephone 703-860-6045) 

Eastern Mapping Center 
National Cartographic 

Information Center 
U.S. Geological Survey 
536 National Center 
Reston, VA 22092 
(Telephone 703-860-6336) 

Mid-Continent Mapping Center 
National Cartographic 

Information Center 
U.S. Geological Survey 
1400 Independence Road 
Rolla, MO 65401 
(Telephone 314-341-0851) 
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Rocky Mountain Mapping Center 
National Cartographic 

Information Center 
U.S. Geological Survey 
Box 25046, Federal Ce~ter 

Denver, CO 80225 
(Telephone 303-234-2326) 

Western Mapping Center 
National Cartographic 

Information Center 
U.S. Geological Survey 
345 Middlefield Road 
Menlo Park, CA 94025 
(Telephone 415-323-8111 x2427) 

National Space Technology 
Laboratories 

National Cartographic 
Information Center 

U.S. Geological Survey 
NSTL Station, MS 39529 
(Telephone 601-688-3544) 



Check with any of these offices for information concerning your 

nearest State-at f iIi ated office. 

The NCIC program office in Reston, Virginia, is comprised 

of three branches, each responsible for unique aspects of 

the overall mission. 

~~!~~~-Br~~£~.--The Systems Branch designs and updates 

(through contract or in-house) information systems for carto

graphic and geographic information; designs, maintains, imple

ments, and modifies an integrated map inventory, storage, and 

distribution system; designs and implements an ordering and 

accounting system for "sale" products; designs a telecommuni

cations network I inking a I I I OS and other agency offices into 

both the Information and accounting systems; and trains people 

in the proper use of alI systems unique to this activity. 

Qat~_Acg~l~l!l~~~-~~~-~Y~!~~~-~~1~!~~~~£~-~~~~£~.--The 
Data Acquisitions and Systems Maintenance Branch locates, 

organizes, and processes cartographic and geographic information 

Into selected information systems; manages and maintains alI 

geographic and cartographic Information data bases to maintain 

accurate data; creates standard output products such as catalogs 

and indexes from data bases; develops necessary documentation 

for using the information products; responds to requests for 

nonstandard information and products; organizes and holds 

workshops and training sessions for data entry by contributors 

and af f iII ates; and provides techn i ca I expertise and assistance 

in the use of graphic and digital mapping products. 

~~~~-~~~~£~~-~~~~£~.--The User Services Branch provides 

professional responses to re~uests for information received by 

telephone, letter, or during personal visits; conducts lndepth 

Information and product research to answer customer inquiries 

through the use of microfilm, the automated systems, and by 

analyzing other Federal, State, and private sector products; 

conducts technical assistance projects which assist customers 
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in learning how to use car t ographic and geographic data and 

information In both graphic and digital form; develops statis

tics and reports on customer orders; and handles the sale of 

various cartographic and geographic products, such as digital 

terrain tapes, aerial photographs, geodetic control, microform 

products, gazetteers, and l and-use tapes. 

The U.S. Geological Survey maintains ten Public Inquiries 

Offices (PIO's) to provide convenient public contact for ob

taining information rega r ding the work of the Survey and its 

publications (book repor t s, maps, nontechnical publications, 

indexes, catalogs, and open-file reports). PIO's maintain 

reference I ibraries of Survey books for pub I ic use and serve as 

depositories for selected open-file reports. Several of them 

maintain browse files and optical viewers for aircraft and 

satellite imagery of the United States and some foreign areas. 

AI I PIO's serve as sales agents for the Superintendent of 

Documents and provide over-the-counter and mal 1-order service 

for Geological Survey book reports of their geographic area and 

selected Survey reports of general interest. Each office is a 

sales outlet for Geological Survey maps relating to its geo

graphic area and for selected Survey maps of general interest. 

The PIO's also provide referral assistance to other Geological 

Survey offices and programs, other Federal and State agencies, 

and conduct pub I ic relations activities at the local level. 

The Public Inquiries Offices are located at: 

ALASKA 
108 Skyline Bldg. 
508 Second Ave. 
Anchorage, AK 99501 
(Telephone 907-277-0577) 
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DISTRICT OF COLUMBIA 
1028 General Services Bldg. 
19th and F. Sts., NW 
Washington, D.C. 20244 
(Telephone 202-343-8073) 



CALIFORNIA 
7638 Federal Bldg. 
300 N. Los Angeles St. 
Los Angeles, CA 90012 
(Telephone 213-688-2850) 

CALIFORNIA 
Room 122, Bldg. 3 
345 Middlefield Road 
Menlo Park, CA 94025 
<Telephone 415-323-2817) 

CALIFORNIA 
504 Custom House 
555 Battery St. 
San Francisco, CA 94111 
(Telephone 415-556-5627) 

COLORADO 
169 Federal Bldg. 
1961 Stout Street 
Denver, CO 80294 
(Telephone 303-837-4169) 

TEXAS 
1C45 Federal Bldg. 
1100 Commerce St. 
Da II as, TX 75242 
(Telephone 214-767-0198) 

UTAH 
8105 Federal Bldg. 
125 S. State St. 
Salt Lake City, UT 84138 
<Telephone 801-524-5652) 

VIRGINIA 
302 National Center, Room 1C402 
12201 Sunrise Valley Drive 
Reston, VA 22092 
(Telephone 703-860-6167) 

WASHINGTON 
678 U.S. Courthouse 
West 920 Riverside Avenue 
Spokane, WA 99201 
<Telephone 509-456-2524) 

This office develops pol icy and procedures for the manage

ment of information and distributton activities relating to the 

Division's program for disseminating published maps, books, and 

other cartographic and geographic materials. It organizes and 

maintains sales indexes, catalogs, and operates a Management 

Information System for inventory control and sales analysis. It 

collects data needed to establish prices and develops marketing, 

packaging, advertising, and dealer programs. The office trains 

and assIsts non-Geo I og i ca I Survey out I ets engaged in se I I i ng or 

distributing the products, publications, or information of the 

Geological Survey. Currently there are over 1,800 commercial 

dealers who distribute the topographic maps produced by the 

Geological Survey. Map dealers are offered a 30% discount rate 

on our map products as an incentive to participate in the 

program. 
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This office is also responsible for the administration of 

the map depository progr am. Currently there are over 780 maps 

I ibraries included in this progr am. 

Office of Pub I !cations Liaison and Review 

This office edits technical standards, l·eaflets, speeches, 

and pub I !cations produced by various organizational components 

of the Division; reviews manuscripts prepared by Division 

personnel; maintains I lalson with the Government Printing Office 

(GPO), the Joint Committee on Printing (JCP), and commercial 

printers to expedite map printing. In addition, the office 

staff prepares guidelines and directions on editing and publi

cation practices; provides te chnical assistance for printing 

services contracts; and coordinates the pub I !cations and design 

program for the Division. 

OPEN-FILE SERVICES SECTION 

Although not a part of IDS, the Open-FIle Services Section 

(OFSS> provides an important related service. Over 7,000 

reports, maps and other materials prepared by personnel of the 

U.S. Geological Survey have recently been placed at a service 

faci I ity in Denver, Colorado. ThIs faci I ity, known as the 

Open-File Services Section, provides microfiche or black-and

white paper dup I icates of the open-file reports wh lch for many 

years have been difficult for the public to acquire. 

1n January 1981 the Survey wl I I begin providing the 

Government Printing Office with reproducible microfiche masters 

of these reports so that GPO can release microfiche copies of 

the reports to requesting Depository Libraries. 

For additional Info rmati on contact: 

Open-F Ile Services Section 
U.S. Geological Survey 
Box 25425, Federal Center 
Denver , CO 80225 
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SUMMARY 

For years the Topographic Division of the Geological 

Survey made maps and the Pub I !cations Division printed and 

distributed them. In addition, both Divisions operated separate 

Information programs and dealer/distributor activities. With the 

creation of the National Mapping Division, the Survey has com

bined these associated programs in the public's best interest. 

For the first time in their history, the Survey's largest and 

most advanced information activities, NCIC and the PIO's, have 

been combined and further expanded by the addition of geographic 

and digital Information and data. This allows the National 

Mapping Division to better serve the pub I lc, offer more complete 

cartographic and geographic data servl.ces, avoid duplicate 

programs, and streamline the public's access to earth-science 

Information. 

With the responslbi I ity for the Division's overal I product 

distribution policy In the Office of Information and Data 

Services, the pub I ic wi II receive a more rapid response to 

requests and greater access to the products and information 

produced by the Geological Survey. In addition, new packaging, 

marketing and advertising techniques wl I I be tested, and 

an expanded program developed to involve the private sector in 

the distribution and sale of the various products. 

These programs are highly dynamic and continuously 

changed to reflect national needs. It Is critical that the 

program efforts be continually adjusted and modified to provide 

customers with Information needed to solve increasingly complex 

problems associated with land use policies, resource studies, 

and socioeconomic planning. 
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KEEPING CURRENT IN THE GEOSCIENCES: 
CURRENT AWARENESS LITERATURE SEARCHES 

Melissa A. Litton 

SOC Search Service 
5680 S. Syracuse, Suite 300, Englewood, CO 80111 

Abstract: Regular SDI (Selective Dissemination of Information, 
or current awareness) computerized literature searches, generated 
either manually or automatically against major international data
bases, provide an important means of keeping current in the geo
sciences. Sets of terms describing pertinent topics are stored 
in the computer, then recalled monthly, weekly, or bimonthly 
against the latest literature input into the computer. These 
sets of terms can be recalled manually by a searcher at the term
inal, who may then generate the listing. Or a set of terms can 
be automatically recalled by the computer itself whenever updates 
to designated databases are loaded into the computer. 

Suggested databases for comprehensive current awareness in the 
geosciences are GEOREF (produced by the American Geological Insti
tute) TULSA (from the University of Tulsa), Cold Regions (from the 
Army Corps of Engineers), and NTIS (produced by the National Tech
nical Information Service). Most major publications by major and 
regional geoscience societies, as well as items from over 4,000 
journals, are included among these four databases. 

Procedures and costs for generating an SDIPROFILE are shown. 

Selective Dissemination of Information (SDI) literature searches are an 
effective tool for maintaining current awareness on selected topics in the geo
sciences. What, then, are SDI searches, why generate them, and how can they 
be used in keeping current? What is the process itself for generating an SOl? 
What are SDI costs? These and other questions will be answered in the body of 
this paper. 

The term SOl denotes disseminating information on selected topics at 
regular intervals. In literature searching, SDI is retrieving references from 
the latest update of a computerized database of citations to journal articles, . 
technical reports, maps, conference proceedings, theses, books, U. S. govern
ment hearings, newspaper articles, speeches, etc. Most technical databases 
like GEOREF are updated monthly. Many news or government files, like P/E News 
(Petroleum and Energy News from API) or FEDREG (Federal Register), are updated 
weekly. 
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What are these databases of literature? They are the computerized ver
sions of the indexes one finds i n a l i brary. In the geosciences, some of these 
printed indices and their computerized counterparts are Bibliography and Index 
of Geology (GEOREF), Petroleum Abstracts (TULSA), Antarctic Bibliography (COLD), 
and Government Reports Announcements (NTIS ) . These databases are international 
in scope and cover thousands of publications. In contrast, a news or business 
database may consist of references from the Denver Post, Houston Chronicle, 

Oil and Gas Journal, Petroleum Intelligence Weekly, or Wall Street Journal. 
Government databases are computer ized versions of Federal Register (FEDREG), 
Congressional Record (CRECORD) , or U. S. government hearings (CIS). 

For comprehensive current awareness on a pertinent topic, it may be most 
useful to generate a search agai ns t news and government, as well as technical 
files. Papers retrieved from GE OREF can provide technical geological informa
tion on, say, a find in a parti cular area. The same search on the news files 

can provide articles on who i s developing the find, how much is being invested, 
when, etc. Still another run against the Federal Register (FEDREG) or the 
U. S. government hearings database (CIS) can retrieve government announcements, 
regulations, and any new bill s i mpacting the find. Comprehensive searches like 
these can be especially benefi ci al to technical managers with fiscal responsi
bility. 

Obviously, the greatest advantage to using a computerized current aware
ness system is not having to ma nually check several topics in several printed 
indexes on a weekly or monthl y basi s. This process can be· generated automati
cally on the computer. Or, several topics can be stored, and manually recalled 
at the terminal on a regular basi s. In addition, a computerized system can 
provide access to indices not currently subscribed to by a searcher. One need 
not subscribe to Government Report s Announcements, for example, to search its 
computerized counterpart, NTIS. 

What is the process for generating a current awareness search on SDC? 
First, using the STORE or STOREOLD commands, the searcher permanently stores 
sets of terms designating the desi red topic. These sets of terms may be broad 
subjects, like a popular geol og ic formation or mineral type. Or they may be 
sets of synonyms or terms of equa l value, 11 anded 11 together to retrieve a spe
cific topic, for example: (oil or gas or petroleum) and (Prudhoe or Alaska). 

52 



These stored topics, with names assigned by the searcher for easy recall, 
can be used in two ways for current awareness. A searcher can enter an 
SDIPROFILE, instructing the computer to automatically generate specified stored 
searches against designated database updates (weekly ormonthly, depending on 

the database). The bibliography generated is then printed by the SOC computer 
in Santa Monica, California, and mailed to the requestor. A second option is 
available to the searcher who prefers to recall the stored searches manually 
on the computer whenever the latest updates are available. A searcher recalls 
the stored search within a chosen database, then 11 ands 11 that set with the code 
for the most recent update to that database. This four-digit code always 
appears upon logging in to the database or can be listed in using the UPDATES 
command. 

The literature searches has total flexibility in inputting and in re
calling stored searches. Up to eight groups of up to 30 sets, each of up to 
256 characters each, can be stored and recalled against a single userid on a 
regular basis. In addition, the searcher can generate a display of current 
SDIPROFILES (using the SHOWSDI command) or delete any SDIPROFILES (using the 
PURGESDI command). 

Costs for SDC/SDI searches are based on a per-run charge ranging from 
$2.50 to $5.00 per update run, plus a per-item charge ranging from $.08 to 
$.50 per citation retrieved. For example, a monthly update on the COLD 
database costs $2.50 per-run, plus $.15 per reference generated. 

In sum, SOC current awareness literature searching provides a comprehen
sive, systematic review process for the geosciences in the technical, business, 
news, and government areas. Terms and topics searched, length of time a topic 
is run, as well as all costs generated, are directly controlled by the searcher. 
An SDC/SDI search can be loaded, generated, modified, and/or deleted at any 
time by the searcher at the terminal. 
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Figure 1: The Expl anation Which Results from the Command SDI 

?SDI 

Prog: 
SDI (Selective Disseminati on of Information) provides automatic searching 
of updates to user-specifi ed database s for a stored search strategy. 
Citations are mailed in the form of offline prints. For a list of 
available databases and prices, enter explain SDI PRICES. To enter 
an SDIPROFILE, you must first store a search (see EXPLAIN STORE). To 
initiate the SDI search, enter SDIPROFILE. The system then asks 
you to enter up to 6 databases for subsequent searching. ORBIT 
then prompts you to enter the name of the stored search to be used. 
Next you are prompted to enter a print command. SDI prints can 
only be produced from the l ast search statement: do not specify 
earlier ss numbers. SORT i s also unavailable in SDI. Tailored 
print commands can be used only if they are entered in the database 
in which the SDI is to be executed. After the PRINT command, 
the system asks for name, address (unless STORAD has been included), 
requestor and title. You are then asked to verify the information with 
y, n, or c. N will return you to the beginning of the SDIPROFILE 
sequence. The SDI may be cancelled at any point in the sequence 
by entering a space and carriage return on a new line. 

SDIPROFILE 
SHOWSDI 

To enter and SDI Search 

PURGESDI (followed by task no.) 
Lists Stored SDI Profiles with task nos. 
To delete unwanted profiles 

FIGURE 2: Prices for SDI on Databases Relevant to the Geosciences 

BIOS IS 
CAS77 
COLD 
COMPENDEX 
CONFERENCE PAPERS 
GEOREF 
GRANTS 
INSPEC 
NTIS 
OCEANIC 
POLLUTION 
TULSA (major subs) 

(minor subs) 

2.80 
2.50 
2.50 
2.82 
4.50 
3.00 
3. 33 
5.00 
2.85 
5.00 
s.oo 
3.40 
4.75 

Base Charge 
(Incl udes Royalties) 
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GEOREF COVERAGE AND IMPROVEMENTS IN 

THE BIBLIOGRAPHY AND INDEX OF GEOLOGY 

John G. Mu lvihi I I 

American Geo logica l Inst itute 
One Sky I ine Place-5205 Leesbu r g Pike, Falls Church , VA 2204 1 

Abstract : 
from 1975 
document 
detailed 
1975 . 

Of the 640 , 000 citations i n GeoRef , those produced 
through 1980 are ana lyzed by field of interes t, 

type-bib! iograph ic level , and pub! ication yea r. Less 
analysis is provided for c itati ons prepared pri or to 

In 198 1, GeoRe f cover age wi I I be improved by an exchan ge of 
re fe rences with Bu reau de Recherches Geologiques e t Minieres 
and Centre National de Ia Recherche Sc ientifique . Early cove ra ge 
wi II be ext e nded through add iti on of references from the -Bib I iog
r aphy and Index of North Ame ri can Geo logy , 1785 -1 960 and from the 
Bib I iog raphy and Index of Geo logy Exc lus ive of North Ameri ca , 
1933-1 966 . 

St eps to imp rove the Bib I iography and Index of Geology in 1981 
re late to authors' names , affi I iations, ISDS Key Titl es , the 
lag time for c itati on pub I icati on , and a 10% in c rease in 
number of citati ons . 

GeoRef Cove r age 

Subf i les. The GeoRef da t a base cons ists of five s ubfi les (Table 1). 

These cont a in North Ame ri can c itations fr om 196 1 to date and citations t o 

othe r areas from 196 7 to date. Each of these s ubfil es can be sea r ched 

sepa r ate ly or they can be sea r ched as a s ing le ent ity . 

Ou r Backfi le Project to add to Subf i les N and E wi I I extend the No rth 

Ame ri ca n coverage back to 1785 and cove rage of other areas back t o 1933 . 

This addition, partly funded by a grant from the United Stat es Geo log i ca l 

Survey , i s scheduled for comp let ion in 1982 . 

Data Elements. The data e lemen t s in GeoRef chan ge d in Oct obe r 1975 

when AG I adopted the fo rmat and data elemen t s spec ifi ed in the UN IS IST-I CSU/AB 

Refe rence Manua l for fvJach ine- Readab le Bib li og r aph ic Data . 

The data e lements f ound in c itat ions numbered be low 75-24700 are GeoRe f 

Status 1 records (Table 2) . These data elemen t s are fewer and less we i 1-
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defined than those now in use, but were adequate for production of printed 

Bib I iographies, which was their intended purpose. 

The GeoRef Status 2 records (Table 3l, citations numbered 75-24700 and 

higher, include a number of data elements not found in the earlier records. 

These data elements are Reference Man ual data elements plus some added for 

the GeoRef application. They are better suited for exchange of citations 

with other data bases, give us greater capacity to produce special pub I ications, 

and offe r more access points for searching. The following data elements are 

searchable on I ine in Status 2 records but not in Status 1: document type, 

bib I iographic level, affi I iation, ISSN, ISBN, country of pub I ication, report 

number, and, from 1977 on , coordinates. 

We have analyzed recent citations in GeoRef by field of interest, 

document type-bibliographic level, and pub I icat ion year. 

Fields of Interest. Since January 1975, 29 Fields of Interest have 

been in use in GeoRef. Each citation is assigned to one of the 29. The 

citation section of the monthly Bib I iography and Index of Geoi~8Y is sub

divided into these Fields. Table 4 shows the percentage of references in 

each Field for the years 1975-1980. 

Trends in GeoRef coverage can be seen. Several factors are at work 

such as the decision on our part to cover geophysics more extensively, growth 

in the I iterature of engineering and environmental geology , and ou r project 

to continue the Bibliography of Fossi I Vertebrates series. 

Since each citation is assigned only one field, in estimating the total 

citations pertaining to a field, related ~itations in other fields should be 

considered. 

Prior to 1975 there were 21 Fields of Interest. These occur in Subfi le 

Band in Subfi leE (1967-1 968) only. 

Document Type-Bib I iographi c Level. The abi I ity to isolate document types 

and bib I iographic levels came with the adoption of the Reference Manual , i.e., 

with Status 2 citations . Type and level are fundamental to the Reference 

Manual since they are the key to deciding which data elements are appropriate 

for a given document. The following document types occur in GeoRef: serial , 

book, thesis, report, map , and conference (Table 5). These are combined with 

bib I iographic levels, i.e. the level of the citation. The levels are: 

analytic, monographic, collective and serial. 

Beginning in 1978 we permitted a citation to have more than one document 

type. This is because a report or a conference proceedings may also be a 

56 



ser i a I (and usua I I y is) , a book may inc I ude a map in a pocket or a fo I d-out 

map, etc . In the new ed iti on of the Refe rence Manual , to be pub ! ished early 

in 1981, two basic document types are recognized, serial and monograph. Each 

c itati on is one or the other . The ~emaining document types are to be addea 

to a citation as appropriate. 

Document type is used to subd ivide Fields of Interest in the Bib I iography 

and Index of Geology . This helps the user to spot theses, meet ings, etc . and 

puts the citations into a context which make them eas ier to follow. 

From October 1975 through 1977, on ly one document type was permitted 

per citat ion , except that the document type conference cou ld not stand alone. 

It was always used with either document type se rial or book. 

Prior to October 1975 only the document type thesis can be rei ied upon, 

and then only in searches of Subfi lesT, E ( 1967-1968 on ly) and B. A search 

of document type thesis currently retrieves 19,579 theses in GeoRef , 1965 

through 1980. 

Pub I ication Year . Table 6 shows the source document pub! ication year 

vs the year its ci tati on was added to GeoRef . It gives a rough measu re of 

the currency of th~ data base . Some of the older c itations , espec iall y those 

t o sou r ce documents over five years old , result from addition of citat ions 

for retrospect ive bib I iographies. 

We have taken steps to improve the currency of our citations. These 

include shift ing to onl ine input and edit ing , validation of newly keyed 

citations on-the-fl y , and adjustments in staff levels. Improvements in 

turnaround time began to be evident in 1980 and should become more . so in 

198 1. 

Influences on GeoRef Coverage in 1981 

Agreement with the French. The American Geological Institute has signed 

a three-year Agreement with France ' s Bureau de Recherches Geologiques .et 

Minie res and the Cent re National de Ia Recherche Sc ient ifique to achieve a 

more comprehens ive cove rage of the world's geolog ical I iterature. The 

three organizations wi I I contribute to a joint data base , with GeoRef 

ed itor/geo logists providing citations to North American pub I ications and BRGM

CNRS supplying the European citations . References to their own countries ' 

I iterature wi II be furnished by West Germany , Spain , RQmania , Poland, 

Czechoslovak ia, Hungary and Finland. Responsib i I ity for covering the 
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I iterature of other areas of the world has been divided between GeoRef and 

the French organ izations to insure world-wide coverage without duplication. 

In preparation for this exchange we have compa red serials I ists to 

insure that alI serials cu rrently covered wi I I cont inue to be cove red . We 

have also spent weeks in comparing index terms to ach ieve a uniform indexing 

vocabulary in both French and Engl ish . And we have ag reed on compatible 

indexing practices which wi I I enable GeoRef to cont inue the three-level 

indexing in the Bib I rography and Index of Geo logy and enable 1he French to 

produce the indi ces of the Bullet in Signal~t ique - Bibli og r aph ie des Sc iences 

de Ia Terre . We have also agreed on a common se t of data elements and an 

exchange format, namel y , the UNISIST-I CSU/AB Refe rence Manua l for Mach ine

Readable Bibliographic Data . 

Special Bib I iographies and Indexes. GeoRef coverage in 1981 wi II also 

be affecTed by work on: 

A catalog of Inte r national Geolog ical Correlat ion Programme 
pub I icat ions 

Indexes of the U. S. Geo logical Survey pub I icat ions 

Retrospective bibliographies on Miss iss ippi and Louisiana 

The Bib I iography of Fossi I Vertebrates series 

Changes in the Bib I iography and Index of Geology for 1981 

Authors' Names . Authors' names wi I I appear in the c itati ons in the same 

form as given in the source document. If the sou rce document g ives initial s , 

the citation wi I I do so; if the source document inc ludes ful I first name p lus 

initial, the citatjon wi I I do so , etc . But in the Author Index , initials only 

wi I I be used . Also initial s only wi I I appear in the onl ine files . Cur rent ly 

only initials are used in the citations and in the on line files, 

AI I authors, primary and secondary , wi I I be g iven in the citation . 

Currently only the firs~ three are given . 

Author Index . In the Author In dex , if a surname has multiple parts, 

these wi I I be permuted, with an entry for each part of the surname; eg . , Van 

Allen , J . F. wi II appear in the V' s and in the A's. Each entry wi II refer 

directly to the citation by number. The unpermuted form wi I I be used in the 

citations themselves . In the case of Ch inese names, this wi I I give an entry 

under each component of the name. Cu rrent ly such names appear under one form 

only in the Author Index and this is dete rmined by our editors . 
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Affi I i ati ons . The affi I i ations of pri ma ry author s wi I I be in c lude d in 

t he c itat ions . Cu rrent ly no affili at ions appea r in the Bib ! iography. 

ISDS Key Titl e . The ISDS Key Titl e , un abbre vi at ed, wi I I gr adually replace 

the titl e in the form curre ntl y used f or se rial s in the c itati ons . In the 

Se ri a ls Li st, Key Titl e and Pub I i she r wi I I be g iven for each se rial. 

We ask you t o bear wit h us du ri ng th is trans iti on t o ISDS Key Titl e , 

whi ch wi I I t ake at leas t t wo yea rs . In t hi s pe ri od some se ri a ls wi I I have 

our o ld f or m and some the ISDS Key Tit le . In t he month ly Bib I iography and 

In dex of Geo logy iss ues we -wi I I cont i nue t he pr acti ce beg un thi s year of 

inc ludin g f or each se ri a l its ISSN and/o r CODEN , and the vo lume , iss ue and 

dat e of pub! i cati on . 

Abstract s . Short f act ua l abstract s wi I I be inc l ude d in the Bib I iography 

for some of t he c itati ons rece ived from BRGM- CNRS . Cu rre ntl y no abs tracts are 

inc lu de d. 

Si ze and Pr ice . We expect t o increase the numbe r of c itati ons in the 

Bib I iogr ap hy and In dex of Geo log y by about 10% , from 52 , 500 in 1980 to ab out 

57,750 in 198 1. 

And as you may a lready know , t he pri ce of the Bibli og raphy is to increase 

from $750 t o $825 in 198 1. 
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Abbreviation 

N 

G 

T 

E 

B 

TABLE 1 - GEOREF SUBF ILES 

Subf i le 

Bib ! iography and Index of North American Geology 

(The years 1785 -1 960 are to be added to GeoRef in 1981. 
The est imated numbe r of references for this period is 
140 , 000 . ) 

Geophysical Abstracts 

(This is world wide in scope.) 

Bib! iography of Theses in Geology 

(This covered North American masters and doctoral theses. 
It was continued in 'B' below. The total number of theses 
in GeoRef, 1965 through 1980, is 19,579.) 

Bib! iography and Index of Geo logy Exclusive of North America 

(The years 1933-1966 are to be added to GeoRef in 1981 . 
The estimated number of citat ions for this pe ri od is 
148 ,000 . Abstracts are inc luded with the ir citations .) 

Bib! iog r aphy and Index of Geology 

(This i s wor ld wide in scope and in coverage con ti nues 
s ubfil es N, G. T and E. ) 

GeoRef presen tl y (November 1980) has a total of 64 1, 533 c itati ons . 

An add iti onal 348 , 000 are to be added in 1981 in N, E, and B above. 

Years in GeoRef 

196 1-1 970 

1966-1971 

1965-1966 

1967-1968 

1969 to date 



Name 

Accession Number 

Document type 
<S & T only) 

CODEN 

Category Code 

Title <0 , 4) 

Author 

Inclusive 
reference 

Source (o r degree 
I eve I for DT Tl 

TABLE 2 ~ GEOREF DATA ELEMENTS - STATUS J RECORDS 

Subfi les N, G, T, E, and B (through No . 75- 24699) 

Years in Use 

1785- 9/1975 
(all subfilesl 

1965- 1966 (T) 

1967-1968 (E) 
1969- 9/75 ( B l 

1971-9/75 (B) 

1969-9/75 (B) 
1967-1968 (El 

1785-9/75 
(all subfi lesl 

1785 - 9/75 
(all subfi lesl 

1785- 9/75 
(all subfi les) 

1785- 9/75 
(all s ubfi lesl* 

Name 

Collation (or degree 
year for DT Tl 

Year of issue 
(or Degree granting 
institution for DT Tl 

Abstract 

Index Term 

Language 

Annotation 

Source Note 

Year pub I ished in 
BIGENA & BIG 

* Th is Deg ree information is i n subfi lesT , E & B only. 

Years in Use 

1785- 9/75 
(al l subfi lesl* 

1785- 9/75 
(all subfi lesl* 

1933-1968 <El 
1964- 1969 ( N l 

1785- 9/75 
(all subfi lesl 

1967-1 968 <El 
1969- 9/75 ( B l 

1967-1 968 (E) 
1969- 9/75 ( B) 

1967- 1968 <El 
1969- 9/75 ( B l 

1967-1 968 (El 
1969 - 9/75 ( B) 



TABLE 3 - GEOREF DATA ELEMENTS - STATUS 2 RECORDS 

Sub fi le B (No . 75- 24700 and higher) 

Reference Manua l Data Elements 

Doc ument type 

Bibl iog r aph ic Leve l 

Access ion Numbe r 

ISSN 

CODEN 

Ser ia l Titl e , Abb rev i at ed 

Volume of seria l 
or vo l ume- collective 

Issue of se rial or 
issue-co I lecti ve 

Other issue ID 

Title_- analytic 

Tit le- monog r aph ic 

Title- collective 

Pe r son- ana lyti c 

Person- monog r aph i c 

Person- co I I ect i ve 

A f f i I i at i on , 
pri ma r y- ana lyti c 

Aff i I i at ion, 
pri ma ry- monog r ap hi c 

Cor po r ate au t hor
analyt i c 

Cor por at e a uthor- monog r ap hi c 

Co r pora t e author-co l lect ive 

Date of Issue 

Date of pub li cat ion 

Page numbers , inclusive 

Pages , numbe r of 

Language code , te xt 

Language code , s ummary 

Pub I i sher 

ISBN 

Edition 

Con ference name 

Conference location 

Confe rence dat e 

Report Numbe r 

Degree- gr ant ing Inst itut ion 

Deg ree Leve l 

Ava i I ab i I i ty 

Re fe rences 

Summary only 

Data Elements Added for GeoRef 

Categor y code 

Abstract 

Index te rm 

Annotat ion 

I I I ustrat ions 

Sca le 

Map type 

Medi um 

Coordinates (9/77 to present) 

Affi I iation , other 

Source note 

Country of pub I i cat ion , seria l 

Year published i n BIG 
( 10/75 th r u 1976) 

Accession number in BIG 
( 1977 to present) 



TABLE 4 - FIELDS OF INTEREST 

Field 1975 1976 1977 1978 1979 6-6/80 

I. Mi ne r a logy and c rys ta I log raphy 4.2 3. 8 4. I 3.7 3.4 3. I 

2 . Geochem istry 4. 7 6 . 3 7 .0 6 .0 6 . 4 5.0 

3. Geoch rono logy 1.0 I. 8 I. I .9 I. 3 I. I 

4. Ext rate rrest rial geo logy 2.7 2 . 3 3 . 2 I .9 I .0 2 .I 

5 . Petrology, igneous and metamorphic 4. 9 6 .0 6 . 8 5 .2 5 . 8 5 . 3 

6 . Petrology, sed imentary 3.9 3. 3 4. I 3 . 4 4 . 2 4.0 

7. Ma rine geo logy an d oceanog ra phy 2 . 8 3.6 2 . 8 2 . 4 2> .1 2.3 

8 . Pa leont o logy , gene r a l . 8 . 7 . 7 .6 .5 . 5 

9 . Paleontology, pa leobotany 2 . 3 I. 4 1. 8 I .5 I .I I. I 

10. Paleontology, invert eb rate 3 .5 3. I 2.8 3 . I 2 .7 2 .7 

II. Paleontology, vertebrate I . 5 1. 5 1. 6 I . 5 1. 6 2.3 

12. Strati graphy , historical geology 
and paleoecology 6 .9 5 . 8 6 .2 6 . 0 6 .0 7. 0 

13. Area l geo logy , general 4 . 0 1. 3 I . 3 I .6 I . 5 I .9 

14. Areal geo logy , maps and charts 2 .5 3.3 3. 2 1. 6 I. I 1.4 

15. Misce llaneous and mathematical 
geo logy 2 . I 1. 9 1. 8 I . 5 1.0 I . 2 

16 . Structural geology 3.6 3.8 4.4 4. I 4.0 3.8 

17. Geophys ics , ge ne ral 1. 0 1. 5 2 .0 I .5 I .2 I .2 

18 . Geophys ics , so I i d-earth 2. I 2 . 6 2 .7 2 .9 3.0 3.6 

19 . Geop hys ics , se ismo logy 2 .0 3. I 3 . 3 3.5 3 .2 3.7 

20 . Geop hy s i cs , app li ed 3. 2 4.4 5 . I 5 ,2 4. 8 3.7 

21. Hydrogeology and hydrology 3.6 4.7 4 . 3 5. I 5.9 5.6 

22 . Engineering and environmenta l 
geo logy 9 . 6 10.2 7.4 II. 7 13.0 12.6 

23 . Su rfi c ial geo logy , gemor pho logy 2.8 3. 8 2 . 4 3 . 3 3.1 2.7 

24 . Su rfi c ial geo logy , Quate rnary 
geo logy 3.5 4 . 3 4. 8 4.8 4.6 4.3 

25. Surficial geo logy , so i Is I. I 1.9 I ,4 2 .4 I .6 I. 4 

26 . Econom ic geo logy , gene r a l 
and mining geo logy 3.6 2 .5 1. 8 2 .2 2 . 5 2. I 

27. Economic geo logy , metals 7.5 4.7 5 . 8 5.8 5.6 5.5 

28 . Econom ic geo logy , nonmetals I . 8 2 .0 I .5 2 .0 1. 8 I .6 

29 . Economic geo logy , ene rgy sou rces 6 . 7 4.9 4.6 4.8 5.7 7.2 
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TABLE 5- DOCUMENT TYPE-BIBLIOGRAPHIC LEVEL 

1978 1979 1-11/80 

Serial-analytic 71 .8 69.8 69.4 

Serial-monographic 9.5 8 .7 8 .7 

Book-analytic 10.2 10. 2 11.2 

Book-monographic 4.3 4. I 4.0 

Report-ana I yt i c .5 1.0 I .0 

Report-monographic 3.2 5.2 4.7 

Conference-monographic I .0 I .2 I .2 

Conference-analytic 28 .2 28.2 27.6 

Thesis 2.9 4.4 3.2 

Map 4.3 5.0 5.7 

TABLE 6- PUBLICATION YEAR 

1976 1977 1978 1979 

Current year 10.6 15 .4 27.3 20.8 

Year minus 34 .7 38.4 36.0 47.4 

Year minus 2 29 .7 30.3 17. I 18.2 

Year minus 3 11.6 7.0 8 .0 8 .1 

Year minus 4 4.6 4.3 3.4 2.4 

Earlier years 8.8 4.6 8 .2 3.0 
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USE OF THE BIOSIS DATA BASE FOR RETRIEVAL OF 

GEOLOGY-RELATED INFORMATION 

Edith S. Crockett and Ann L. Farren 

BioSciences Information Service 
2100 Arch Street, Philadelphia, PA 19103 

Abstract: In recent years, as research activities 
have become more interdisciplinary, the usefulness 
of documents indexed and abstracted, by BioSciences 
Information Service (BIOSIS), to investigators in 
scientific disciplines other than biology has be
come increasingly evident. This has been shown to 
be particularly true in the geosciences, where sub
jects such as physical anthropology, mining, evolu
tion, geochemistry, environmental studies, ocean
ography, mineral studies, geography, soil studies, 
etc., draw on research reports from a wide range 
of journals and other types of literature. 

BIOSIS has been meeting the information needs of 
the life science community through a variety of 
products and services since 1926. In 1981 BIOSIS 
will examine close to 9,000 primary publications 
from more than 100 countries, as well as symposia, 
conference proceedings, books, etc., resulting in 
the indexing of close to 300,000 documents in the 
coming year. These items will appear in the print
ed products Biological Abstracts and Biological 
Abstracts/RRM (Reports, Reviews, Meetings), as well 
as on-line through the BIOSIS Previews data base. 
Many of them will be considered by geologists as 
core to their research interests. 

In addition to keywording, BIOSIS assigns specific 
concept and taxonomic codes to each document; the 
application of unique codes for specific geologic 
periods, when appropriate, is just one of several 
indexing conventions identified by geoscientists 
as being highly useful for specificity of litera
ture retrieval. The recent introduction of ab
stract text on-line as a searchable and printable 
element has further highlighted the value of the 
BIOSIS data base as an information resource for 
geoscience researchers and information specialists. 
A wide range of complementary and complimentary 
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educational materials and programs have been devel
oped to familiarize scientists and librarians with 
available BIOSIS literature resources specific to 
their information needs. 

The information services and products of BioSciences 
Information Service, better known as BIOSIS, may be new 
to many professionals in the geosciences. Even those to 
whom the title Biological Abstracts has a familiar but dis
tant ring may find the idea of searching the BIOSIS data base 
for geology-related subjects unusual. Nevertheless, there is 
substantial documentation in the BIOSIS file that focuses on 
the geological literature. 

To understand how and why BIOSIS covers a significant 
portion of the geological literature, it may be helpful to 
understand the mission of our organization: it is to serve 
the information needs of the life science community. Bio
logy, therefore, is defined very broadly as the study of 
all living organisms, emphasizing their identification, in
ternal processes, environmental interactions, and applica
tions. Interdisciplinary and related areas, as they impact 
on the life sciences, are also included, along with the tra
ditional disciplines of zoology, botany, and microbiology. 
Thus, BIOSIS' products and services may also be of interest 
to researchers in a wide range of other scientific areas. 

The Philadelphia office of BIOSIS houses a staff of 
close to 300, including biologists, information profes
sionals, and computer scientists. Supported by an inter
national group of volunteer abstracters and advisory edi
torial consultants, these individuals produce the BIOSIS 
data base, the world's largest English language indexing 
and abstracting service in the life sciences today. 

From information in its data base, BIOSIS publishes 2 
major reference publications: Biological Abstracts and 
Biological Abstracts/RRM (Reports, Reviews and Meetings). 
Three specialty abstract publications, covering entomology, 
mycology, and environmental pollutants, are also produced. 
SDI and retrospective searches for scientists who have spe
cial requirements are available as well. Magnetic tapes 
employed in on-line and off-line centers include authority 
file tapes, abstract text tapes, and BIOSIS Previews. The 
latter combines the information content of both Biological 
Abstracts and Biological Abstracts/RRM. 

To fulfill the BIOSIS mission of providing for the in
formation requirements of life scientists, it has been and 
continues to be necessary to identify all of the basic bio-
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logical literature, and to establish and apply selection cri
teria to all published research in the life sciences. Sources 
include primary journals, books, reports (including unclassi
fied government reports), and meetings. From these sources, 
the types of material selected for the BIOSIS data base 
include : full-length journal articles; short communications; 
notes; reviews; book chapters; maps; and meeting papers and 
abstracts. In 1981, BIOSIS expects to add 300,000 new items 
to the data base. Of this total, 60% (or approximately 
170,000 entries), represent abstracts from Biological Ab
stracts and 40% (or about 130,000 citations represent Content 
Summaries from Biological Abstracts/RRM. BIOSIS monitors 
more than 8,500 primary publications, from over 100 countries. 
In addition, synopses of about 1500 books will be provided in 
the coming year. By the end of 1981, the complete BIOSIS 
file will touch the 5 million mark, of which 3 million rec
ords, or 60 % of the data base is available on-line. As may be 
seen in Figure 1, although it took more than 30 years for the 
data base to reach its first million citations since publica
tion began in 1926, the second million were added in just 
slightly over 10 years; recent history shows that the file 
is growing by more than one million citations every 5 years. 

The review and addition of new serials and books to the 
file is part of an active acquisitions program maintained by 
BIOSIS. Serial Sources for the BIOSIS Data Base, published 
annually, reflects the worldwide scope of coverage of the BIOSIS 
primary serials. Figure 2 shows the geographic coverage by 
area and by major contributing country for BIOSIS data base 
source materials. It has been shown that the majority of pub
lications by researchers in most scientific disciplines appear 
in journals that are not even among those core to the re
searcher•s discipline (Garvey et al 1972). Thus, to include 
here a listing of 11 Core 11 geology/geoscience serial titles 
as an indication of the extensive literature coverage provided 
by BIOSIS in these areas would be inconclusive and unrepre
sentative. Nonetheless, a random sampling of geology-oriented 
journals covered by BIOSIS and appearing in the current edi
tion of Serial Sources may be a helpful starting point 
Figure 3). BIOSIS also indexes appropriate material from 
the geological surveys of most countries, and, of course, the 
publications of the Geological Society of America itself. 
Soil survey maps down to the county level from the U.S. 
Department of Agriculture are also indexed. Serial Sources 
also contains a separate, alphabetic listing of publishers 1 

addresses for all documents, current and archival - a useful 
tool for identifying the editorial offices of innumerable 
Annali, Boletins, Cahiers, Memoirs, Mitteilungen, Sborniks, 
Trudys, and Zeitschriften of various organizations and insti
tutes around the world. 

Two types of data elements exist for each item in the 
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BIOSIS file: derived and added. Derived data elements, 
identified from information contained within the original 
research report, include: journal coden; journal abbrevia
tion; bibliographic information (e.g. pagination, volume, 
issue, year, publisher); author name(s) (up to 10 authors 
per document are indexed); author title; author affiliation 
and language of the document. Added data elements are those 
generated by the BIOSIS staff, and include: a unique cit
tion number for each reference and descriptors, which to
gether with the words in the author's title comprise the key
words of the file. Used to enrich the information content of 
the author's title, descriptors are generally taken from the 
full text of the document, and may include: genus-species 
names; common names of organisms; new record, name, species, 
status, etc.; bibliographic identifiers (e.g. review, note, 
abstract, etc.); virus names; geological periods; geographical 
location, including geolog i cal strata; organ system or tissue 
used or affected; specific chemical affiliation; important 
chemicals; specific instrumentation, apparatus, or method
ology (for example: radio- l abeling); specific pathologies; and 
purpose of experimentation (taxonomic study, side effects, 
etc.) Other added data elements include Concept Codes, which 
represent the broad biological topics discussed in the 
reference, and Biosystematic Codes, which identify specifi
cally higher taxonomic categories of organisms studied in 
each reference. Abstracts, for Biological Abstracts refer
ences, summarize the contents of full research reports 
indexed. While the previously described derived and added 
data elements have been available for on-line searching for a 
number of years, it is only recently that abstracts have 
'joined the club'. The attractiveness of this new retrieval 
field on-line can readily be appreciated, not only as an aid 
to end-user decision-making regarding the pertinence of 
retrieved references, but also as a ready search option to in
formation specialists concerned with strategy development for 
subjects falling outside the BIOSIS Concept Code classifica
tions. New research areas and/or terminology, for which 
appropriate subject headings may not yet have been determined, 
may also now be identified through abstract text searching 
and printing. Figure 4 shows a typical format for a Bioldgi
Abstracts reference. 

It is important to note, however, when developing 
search strategies and exam i ning printouts resulting from 
an on-line subject search, that abstracts exist only for 
references from the Biolog i cal Abstracts portion of the 
data base, and then only beginn1ng with Volume 62, July, 
1976. Approximately 40% of the data base consists of ref
erences from Biological Abstracts/RRM and from its prede
cessor, BioResearch Inde~. These citations, as may be seen 
in Figure 5, do not contain abstracts, and retrieval of this 
portion of the file will be on keywords, Concept Codes, and/ 
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or Biosystematic Codes only. In most cases, the application 
and combination of various Concept Codes, Biosystematic 
Codes, and/or keywords in on-line search strategies will 
insure the most effective type of subject retrieval because 
of the extensive indexing prepared by BIOSIS for each item 
in the data base. BIOSIS assigns unique numeric codes to the 
approximately 600 Concept Codes and over 700 Biosystematic 
Codes used to index items in the data base. These codes 
provide a convenient method of grouping together close l y 
related research areas. For example, the major concept 
SOIL SCIENCE, assigned the number 5280$, where$ stands 
for any variable character, actually consists of several 
subheadings more specific in their scope (Figure 6). This 
same system is used for all subjects falling within the 
BIOSIS coverage criteria. Since BIOSIS indexers assign an 
average of 10.5 Concept Codes, 1.6 Biosystematic Codes, 
and 18.9 keywords to each entry in the data base, research 
publications of interest to geoscientists will be indexed 
to a significant number of these subject access points. 

Some obvious and major interfaces between the biological 
and geological sciences include: 

Physical anthropology 
Fossil dating techniques 
Zoology, including Paleozoology 
Mining 
Evolution 
Soil Studies 
Geography 
Geochemistry 
Paleoecology 

Ground Water Studies 
Botany, including Paleobotany 
Palynology 
Enviranmental Studies 
Energy Sources 
Oceanography 
Mineral Studies 
Toxicology 
Archeology 

Within these major areas, we find research on bioge
ography, including studies of health problems as related to 
land formations, -prevailing winds, etc.; studies on the 
origin of life and gene evolution; bioclimatology and bio
meterology; sewage disposal; occupational health, including 
working conditions in mines; subterranean research; soil mi
crobiology; agronomy; aerospace and underwater biological 
effects; air, water and soil pollution; and many more. A 
sampling of recent entries under the category entitled Air, 
Water & Soil Pollution offers the following titles of inter
est to geoscientists: 

* Dynamics of formation of an aureole of contamination in the 
region of mercury ore deposits. 

* Land application of wastewater 
* Iron and fluorine content in underground water 
*Nutrient effects on microbial solubilization of arsenic 

from retorted soil shale mixtures 
* Chemical residues in streams 
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*Oily water discharges fr om offshore installations 

BIOSIS has additiona l l y assigned Concept Codes to each 
of the major geologic per io ds: 

CC64702-General & Unspec ified 
CC64704-Precambrian 
CC64705-Paleozoic 
CC64706-Cambrian 
CC64708-0rdovician 
CC64710-Silurian 
CC64712-Devonian 
CC64814-Carboniferous 

(Mississippian & Penns yl va nian) 

CC64716-Permian 
CC64717-Mesozoic, General 
CC64718-Triassic 
CC64720-Jurassic 
CC64722-Cretaceous 
CC64723-Cenozoic, General 
CC64724-Tertiary 
CC64726-Pleistocene 
CC64728-Recent 

However, it is the abi l i ty to combine any one or more 
more than 600 Concept and 700 Biosystematic Codes in 
logical (Boolean) operati ons through on-line searching of the 
BIOSIS Previews data base t ha t offers the researcher the 
un1que ability to retrieve hi ghly specific references. 
Some examples of actual t it l e retrievals using, in this case, 
only Concept Codes are shown below: 

CC06400 (Subterranean Bio l ogy) and CC37013 (Occupational 
Health) 
RETRIEVED: Working condi t io ns in mines 
CC14505$(Cardiovascular System) and CC10610 (Electric, Mag
netic and Gravitational Phen omena) 
RETRIEVED: Heart attacks an d geoma~netic activity 
CC07512 (Oceanography) an d CC10069Mineral Studies) 
RETRIEVED: Evidence for org anically associated iron in 
nearshore pore fluids. 
CC52803 (Soil Science- Gen es is, Morphology, Classification) 
and 
CC06502 (Radiation Biology - General Studies) and CC12100 
(Movement) 
RETRIEVED: The use of so i ls in estimating the time of last 
movement of faults. 

Although we have fo cused in this paper on subject in
formation retrieval, it i s i mportant to note that non-subject 
data elements of citation s , such as author names, language 
of the report, journal na me, etc., may also be used as search 
entry points. 

To enable individua l s and organizations to familiarize 
themselves more fully wit h t he products and services offered 
by BIOSIS, a number of su ppor t programs and materials have 
been developed, including an extensive range of educational 
seminars, offered at no c har ge periodically both nationally 
and internationally. Com pli mentary subscriptions to the 
BIOSIS newsletters, BioSc ene, BIOSIS Previews Memo (designed 
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especially for the on-line user), and BIOSIS Technical Topics 
are also available by writing to: BIOSIS, User Communica
tions Section, 2100 Arch Street, Philadelphia, PA 19103. 
Guidance in search strategy development, information about 
printed or microform services, and registration for training 
seminars may also be obtained by calling the BIOSIS toll 
free number: (1) 800-523-4806, or by telex: 831739. 
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ECOLOGY (ENVIRONMENTAL BIOLOGY) ~----MAIN 
CONCEPT 
HEADING 

OCEANOGRAPHY ~(---SUBHEADING 
REFERENCE NO. AUTHORS AUTHOR l /AFFILIATION 

56520. THOMPSON, M. JOHN* AND LEWIS£. GILLILAND. (ALL POINTS 
BIBLIOGRAPHIC~ REALTY, 1116 N.W. FED. HIGHW., STUART, FLA. 33494, USA.) SOUTHEAST 
DETAIL GEOL 21(2): 155-164. 1980. TOPOGRAPHIC MAPPING OF SHELF EDGE 

PROMINENCES OFF SOUTHEASTERN FLORIDA, USA. - A ZONE OF TOPOGRAPHIC 
PROMINENCES ALONG FLORIDA 11 S EASTERN CONTINENTAL SHELF WAS MAPPED, 
USING SIDE-SCAN SONAR AND FATHOMETER TRACINGS. THIS ZONE, DESIGNATED 
SEBASTIAN PINNACLE SYSTEM, IS EXTREMELY COMPLEX AND CONTAINS A 
CONCENTRATION OF MAJOR SHELF EDGE FEATURES RESULTING FROM COMBINED 
GEOPHYSICAL AND BIOLOGICAL FORCES. SUBSTRATE DISTRIBUTION PATTERNS 
INDICATE STRONG DEPOSITIONAL AND EROSIONAL ACTIVITY BY THE FLORIDA 

ABSTRACT ~CURRENT. NUMEROUS HOLES AND CRATER-LIKE DEPRESSIONS LOCATED THROUGHOUT 

DESCRIPTORS: 

CONCEPT CODES: 

THE AREA REFLECT DIFFERENTIAL EROSION AND/OR SAPPING OF THE UNDERLYING 
LIMESTONE DURING PERIODS OF LOWER SEA LEVEL. A SERIES OF SUBMERSIBLE 
DIVES WERE MADE TO INVESTIGATE SPECIFIC BOTTOM FEATURES SEEN ON THE 
SONOGRAPHS AND FATHOMETER TRACINGS. THESE DIVES CONFIRMED THE COMPLEXITY 
OF THE OVERALL SYSTEM, AND OBSERVATIONS MADE AT SEVERAL KEY LOCATIONS 
INDICATE THE MAJOR RELIEF RESULTS FROM 2 TYPES OF DROWNED TOPOGRAPHIC 
FEATURES, MOUNDS OF OOLITIC LIMESTONE AND RELICT CORAL REEFS. 

CORAL REEF OOLITIC LIMESTONE DEPOSITION EROSION 
SIDE SCAN SONAR FATHOMETER TRACING 

AEROSPACE & UNDERWATER BIOLOGICAL EFFECTS - GENERAL; METHODS (06002) 
ECOLOGY - . OCEANOGRAPHY (07512) 
ECOLOGY - WATER RESEARCH, FISHERY BIOLOGY (07517) 
EXTERNAL EFFECTS - SONICS, ULTRASONICS (10608) 
SOIL SCIENCE- GENESIS, MORPHOLOGY, CLASSIFICATION (52803) 
SOIL SCIENCE - PHYSICS, CHEMISTRY (52805) 

BIOSYSTEMATIC CODE: CNIDARIA (41000) 

FIG· 4 
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SOIL SCIENCE C5280$) 

52801 GENERALj METHODS: SOIL SURVEYSj APPARATUS) METHODS TO STUDY SOILj TRACERS IN 
SOIL STUDIES 
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A DIRECTORY OF INFORMATION RESOURCES IN THE UNITED STATES: 

GEOSCIENCES AND OCEANOGRAPHY 

John F. Price 

Science and Technology Division, Library of Congress, 
Washington, D.C. 20540 

Abstract: This directory is the first in a new series aimed at 
exploiting subject areas that are reasonably wei !-represented 
in the National Referral Center's subject-indexed, computerized 
data base, which describes some 13,000 organizations with infor
mation capabi I ities in virtually alI subjects (cal led "informa
tion resources" by the Center). Each organization is described 
in terms of its special fields of interest and the types of in
formation service it is wil I ing to provide. Maintained by pro
fessional analysts, the file is used primarily by the Center's 
referral specialists to provide a free referral service that 
directs those who have questions concerning any subject to 
organizations that can provide the answer. It is also accessed 
by the Congress and its staffs and by readers at the Library of 
Congress through computer terminals I iberal ly scattered around 
Capitol Hi I I and in various reading rooms in the Library itself; 
furthermore, many Federal agencies have access to it nationwide 
through the DOE/RECON computer network poerated by the Depart
ment of Energy. 

The directory wi I I describe 1,000 information resources in 
the geosciences and oceanography, including not only information 
and documentation centers, and abstracting and indexing services, 
but also such sources as professional societies, university 
research bureaus and institutes, Federal and state agencies, 
industrial laboratories, museums, testing stations--even hobby 
groups and grass-roots citizens' organizations. It wil I be sold 
through the Superintendent of Documents, U.S. Government Print
ing Office, Washington, D.C. 20402. 

The National Referral Center <NRC> was established in 1962 on the 

initiative of the National Science Foundation (NSF), which also provided the 

funding. Set up at the time as a separate division of the Library of Cong

ress, it opened its doors for business on March 1, 1963. 

As it always does sooner or later, NSF eventually withdrew its funding 

support. In August 1967, the Center was absorbed into the Library's Science 

and Technology Division, where it operated as a function rather than a unit 

of that division. Since 1969, funding of the Center has been appropriated 

by Congress directly to the Library. This wi I I continue (we hope) after a 

reorganization that wi I I bring NRC ful I cycle, so that it wil I soon once 

81 



again be operating as a separate division within the Library. 

The Center has three basic tasks: (1) to inventory significant U.S. 

information resources; (2) to provide any organization or individual, on 

request, with information regarding these resources; and (3) to compile and 

pub! ish directories and other I istings of information resources. 

Regarding the first task (the inventory task), NRC defines "information 

resource" in the broadest possible terms. Included is any faci I ity, col lec

tion, or service maintained on a continuing basis that provides data or 

material of any kind in any form that may help satisfy the information needs 

of a requestor; in short, any organization, group, service, I ibrary, center 

or even unique individual from which or from whom authoritative information 

is avai !able. 

In compi I ing its inventory of information resources, the Center has 

mailed many thousands of solicitation letters, together with specially

designed questionnaires, to organizations known or believed to be sources of 

information. Those found, on the basis of a review of the returned question

naires, to be able and wil I ing to provide information to persons outside 

their own organization have been registered in the Center as information 

resources. 

At present, the National Referral Center data base of information 

resources describes nearly 13,000 organizations that have indicated a capa

bi I ity and wi I I ingness to answer questions in the physical, biological, 

engineering, and social sciences as wei I as the arts and humanities--in other 

words, virtually any subject. Continuously maintained by a specialized staff 

of analysts and editors, this nonbibl iographic file, in its most basic form, 

consists of folders containing til led-out questionnaires and related descrip

tive material, one for each organization. Each organization is also written 

up and subject-indexed in machine-readable form. Aside from the name, 

address, and phone number, a typical record describes an organization's areas 

of interest, its holdings (books, journals, data files, specimen collections, 

maps, etc.), major titles that it pub! ishes, and its information services, 

with special mention of any service I imitations or fees (see Figure 1 ). 

The data base may be searched by subject, name, city, and state through 

the SCORPIO system avai I able to the Congress through numerous computer termi

nals located in House and Senate offices, and to the pub! ic through terminals 

located in the major reading rooms of the Library (file name NRCM>. It may 
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PUB69-11278 

American Geological Institute 
GeoRef Information System 

American Geological Institute 
5205 Leesburg Pike 
Falls Church, Va. 22041 Tel: (703) 379-2480 

GeoRef is a bibliographic data base providing access to the geological 
literature of the world. 

AREAS OF INTEREST: All subjects relating to geology and the earth sc~ences. 

HOLDINGS: Over 600,000 bibliographic references, going back to 1961, stored 
on magnetic tape, with about 4,000 references added each month. Coverage 
includes more that 3,000 journals from all over the world, as well as books, 
monographs, symposia proceedings, government documents, theses, and maps. 

PUBLICATIONS: Two bibliographies are regularly produced by the GeoRef system: 
the Bibliography and Index of Geology and the American Museum of Natural 
History's Bibliography and Index of Micropaleontology. Both are printed each 
month from computer photocomposed pages. The former has an annual cumulation. 
GeoRef also provides the annual indexes to 13 primary journals of geology 
published in the United States and Europe. Special bibliographies, e.g., on 
the geology of states, are photocomposed on demand. 

INFORMATION SERVICES: GeoRef is searchable on-line at System Development Corp. 
(SDC). A requester can submit a search directly, via terminal and telephone, 
to SDC. Alternatively, a requester can mail or phone a search to AGI or to 
any of several search centers authorized to sell GeoRef searches. AGI or the 
center will select appropriate index terms for the search, process the search, 
and send the requester a list of resulting references. For those wanting to 
run searches on their own computers, the GeoRef data base is available for 
license. 

Figure 1: Typical record 
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also be searched by subject, name, city, state, zip code, free text words in 

certain selected fields, and some other special codes through the DOE/RECON 

system avai I able to the Department of Energy and its major contractors 

through a nationwide online network originating from a computer located in 

Oak Ridge, Tennessee. 

But for the vast majority of the pub I ic who have no access to either of 

these on I ine systems, the Cent er maintains a staff of six referral special

ists who stand ready to handl e a lI requests for referral service. These 

requests may be made by phone , ma il , or personal visit to the Center. It 

should be emphasized at this poi nt t hat the Center's function is not to pro

vide substantive answers to questi ons, but instead to serve as an equivalent 

to the telephone directory's "ye ll ow pages," directing those who have a 

question concerning a particu lar subject to organizations or, in some cases, 

specific individuals with speci a li zed knowledge of that subject. 

Thus, the Center's second t ask--giving out information about resources 

on demand--is mainly carried out by its referral specialists through direct 

contact with the pub I ic. 

In response to requests for assistance in locating specific information, 

the Center provides the inqu irer , free of charge, with a printout or I ist of 

appropriate information resou r ces. For each inquiry, the response is indi

vidually tailored to the inqu irer's special interest. The Center's referral 

specialists, each of whom has competence in some subject area, make a special 

effort to establish the most di r ect contact possible between the person seek

ing the information and the p laces and/or people who can provide it. The 

Center has established a goal of answering alI referral requests within five 

working days. Some, of course, can be answered in minutes, particularly if 

the question, or one closely r el ated, has been asked previously. 

The most identif iable users of the service are I ibrarians. They gener

ate 20 percent of the 6,000 r equests received annually. Additional heavy 

users include engineers, sc ient ists, administrators, other professionals, and 

students at the graduate and even undergraduate levels. One example that 

illustrates how we can help I ibrar ians occured recently in the Reference 

Section of our Division. A midwestern I ibrary needed an article from the 

LNG Journal. A check of the LC Serial Records came up negative, and so did 

a search of the nationwide OCLC database. At this point, someone thought of 

searching the NRC file under "natu ral gas'' and came up with the Gas Appliance 
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Manufacturers Association, Inc., located nearby in Arlington, Virginia. 

A cal I to their I ibrary determined that, sure enough, they had the journal 

and were wil I ing to provide the necessary material directly to the original 

requesting I ibrary. 

The third task--to compi le and publish directories and other I istings-

is the primary reason for my being here today; it is actually an extension of 

the Center's referral services although, in a sense, it competes with them. 

The original intent for the pub I ication and distribution of directories was 

to increase general familiarity with existing information sources and thereby 

to decrease rei lance upon individual requests to the Center. Experience has 

shown, however, that referral requests are stimulated by the publication of 

directories. 

Rather early in its existence, once it had managed to build up a fairly 

substantial inventory of resources, NRC began its pub I ishing program. Its 

first two pub I ished directories were general. The first, a hurry-up job 

compiled at the insistence of the National Science Foundation, came out in 

Janu9ry 1965 and, in 1,100 entries, purported to cover information resources 

in the United States in the physical sciences, biological sciences, and 

engineering. That might be laughable were it not that in the six years of 

its availabi I ity in print that directory was twice reprinted by the Govern

ment Printing Office CGPO) and sold more than 18,000 copies. The second 

directory, Social Sciences, appeared in October 1965; it sold 12,400 copies 

in five and a half years. A third general directory, published in June 1967, 

cut across alI subjects and described more than 1,600 information activities 

within or supported by the federal government. 

From the outset, the National Referral Center planned to issue direc

tories relating to specific subject areas of timely interest. As the 

problems of energy and the environment were already beginning to attract 

attention, it is not surprising that the only two formally pub I ished special 

directories that NRC has compiled to date were entitled Water (September 

1966) and General Toxicology (June 1969), the latter produced with funding 

support from the Toxicology Information Program of the National Library of 

Medicine. 

In those early days, directories were put together maQual ly. Entries 

were typed, mal led out for approval, retyped to reflect changes, and finally 

marked up and sent to GPO for "hot lead" typesetting. 
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In the late 1960's the Nat ional Science Foundation provided funding for 

four additional directories (actually revisions of the earlier broad-coverage 

volumes). Uti I izing the Library of Congress computer facilities, tapes were 

produced to drive GPO's Linotron high-speed photocomposition equipment. The 

computer-produced directory in Physical Sciences, Engineering appeared in 

June 1971; Biological Sciences in September 1972; Social Sciences in June 

1973; and Federal Government in Apri I 1974. And now, after six years, we are 

returning to a more specific focus with Geosciences and Oceanography <G&O>. 

The intervening years have not been idle ones. In January 1975, the 

data base from which the series is published became available for online 

computer searching, as I descr ibed earlier. These new modes of access pro

vided the impetus to keep the dat a base very much alive; not only did it grow 

in size but, more importantly, it was brought to a new level of overal I cur

rency. To ensure currency an d textual accuracy, each entry is periodically 

printed out by computer and subm itted for review to the organization covered. 

By and large, the entries in the G&O directory were reviewed and approved in 

1980 or late 1979; a few entries reviewed in early 1979 or late 1978 were 

given a later summary verification by telephone. As in the Center's previous 

directories, some significant resources could not be included because they 

did not respond to requests for descriptions of their activities. 

For the purposes of the new volume, "geosciences" and "oceanography" 

have been defined quite broadly. Also, one should keep in mind that the 

range of interests of organizations are often diffuse, compared to the 

subject scope, say, of books or j ournals. 

The directory wil I describe 1,000 information resources in the geosci

ences and oceanography, including not only traditional sources of information 

such as technical I ibraries, information and documentation centers, and 

abstracting and indexing services, but also such sources as professional 

societies, university research bureaus and institutes, federal and state 

agencies, industrial laboratories, museums, testing stations--even lobby 

groups and grass-roots citizens' organizations (see Table 1 ). By the way, 

the 1,000 figure just happened that way--we made no special attempt to cut 

off at a round figure. 

For ease in browsing, the NRC directories are alI arranged so that 

sub-units within a larger organization appear together. For example, the 

various components of the Nati ona l Oceanic and Atmospheric Administration 
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Organizational as~ect Number Percent 

Federal government 149 14.9 
State government 191 19. 1 
Local government 31 3.1 
Col lege or university 365 36.5 
Society 64 6.4 
Association 37 3.7 
Commercial 54 5.4 
Non-profit Institution 79 7.9 
Other 20 2.0 

1 ,000 100.0 

Functional as~ect 

Administrative office 314 31.4 
Documentation center 17 1.7 
Information center 79 7.9 
General II brary 42 4.2 
Special II brary 160 16.0 
Pub I lc Information off lee 10 1.0 
Referral center 3 0.3 
Laboratory 43 4.3 
Research Institute 148 14.8 
Museum 57 5.7 
Observatory 5 0.5 
Other col lectlon 10 1.0 
Other activity 112 11.2 

1 ,000 100.0 

Table 1: Analysis, by organizational aspect and by 
functional aspect, of the 1,000 resources 
I lsted In Geosciences and Oceanogra~hy 

appear together as a major I lstlng under the Department of Commerce, next to 

other Commerce agencies, such as the National Bureau of Standards. Whl le 

this gives a nice overview, It Is not always a convenient arrangement for 

finding the entry for a specific known resource, especially some of the 

government ones. To overcome this, we are trying out something new In the 

G&O directory cal led the "Organization Locator," where names at any 

organizational level can be looked up directly In a single alphabetic array. 

For example, a reader wl I I now be able to turn directly to the entry for the 

National Oceanographic Data Center CNODC> without needing to know that NODC 

ls part of the Environmental Data Service, which ls part of NOAA, whlch, ln 

turn, Is part of the Department of Commerce. Citations In both the ''Locator" 

and the subject Index wll I be to entry number rather than to page number. 
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As to further publ lshlng plans by the NRC, I belleve a new edltlon of 

Federal Government ls under serlous conslderatlon. I say "I bel leve," 

because, as I sald earl ler, the Center ls about to become a separate dlvl

slon agaln, whl le I am llkely to remaln wlth the Sclence and Technology 

Dlvlslon, of whlch I am currentl y the chlef. The G&O dlrectory, therefore, 

ls klnd of a partlng shot for me. I hope you wll I I lke lt. 
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BIBLI OGRAPHY OF FOSS IL VERTEBRATES : 

COOPERAT IVE VENTURE FOR A SPEC IALI ZED SERV ICE 

Judith A. Bacska i 

Museum of Paleonto logy 
Un ive r s ity of Ca lifornia , Berke ley , CA 94720 

George V. Shk urkin 

Museum of Paleon t ology 
University of Ca liforn ia , Ber ke ley , CA 94720 

John G. Mulvih i I I 

Ameri can Geologica l Inst itute 
One Sky ! ine Place- 5205 Leesburg Pike , Fa! Is Church , VA 2204 1 

Abstract: The Bibliography of Foss i I Vertebrates , as pub! i shed 
by the Geo log ical Soc iety of America , ceased pub! ication In 1972. 
Recently the American Geo log ica l Ins titute (AGI ), the Soc iety of 
Verteb r at e Paleontology (SVP), and the University of California 
Museum of Paleontology (UCMP) at Be rk e ley agreed to revive the 
o ld pub I icat ion and joint ly produce and pub! i sh this bib! iogra phy , 
beg inning with the I i teratu re of 1978, followed by annual volumes . 
A retrospective vo lume to cover 1973- 1977 wi I I c lose the gap be
tween the o ld an d the new series . 

The new pub! ication is computer produced from AGI's GeoRef data 
base. In add iti on to the work done by GeoRef 's staff ed itor s , 
the bibliography in c lu des c itat ions , editing and zoo log ical 
sys t emati c index ing contributed by the verte brate paleontology 
ed itorial group at Berke ley . As a conseq uence of this joint 
ef fort , a wider and fuller coverage of the world I iterature i s 
poss ibl e . 

The bib I iography is soft bound in the Bib I iog raphy and Index of 
Geology cumulati ve index format and inc ludes I i s t of ser ial s , 
c i tat ions , subject and sys temati c indices. The potent ial for 
on-line searches of vertebrate systemat ic data i s an important 
f ea ture of this sys t em . 

An outline of the procedu res used , and the ro le of each organiza
tion participating in this project are discussed . 

Introduction 

Professor Charles L. Camp , at the Uni ve rsity of Californ ia Museum of 

Paleontology (UCMP) , Be rke ley , began to pub li sh his personal co ll ection of 

re f e r~ n ces in the f ield of ve rte brat e pa leontol ogy in 1940 . The first volume 
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of the Bib I iography of Fossi I Vertebrates CBFV) , covering the I iterature of 

1928-1933, appeared as Geological Society of America Special Paper No . 24 , 

to be followed by eight successi ve volumes published at five year interva ls. 

Verte brate paleontologists depended on this unique pub I ication covering the 

world I iterature for 45 years , and no other reference work provided a 

satisfactory replacement when it ceased publication in 1973. 

In 1977 the Society of Vertebrate Paleontology CSVP) decided to find a 

way to resume publication of the BFV. Collabor ation with the American 

Geological Institute's CAGI) Bibliography and Index of Geology was the logical 

and most desirable means to this end , as it already covered the bulk of the 

world's vertebrate paleontology I iterature. The UCMP, o ri ginal home of the 

BFV, with excel lent library faci I iti es , had alI the old files and trained 

staff available for the specialized needs of this project. Thus a tripartite 

agreement was worked out , whereas 

SVP actively participates in decisions concernin g coverage , 

content and format of the Bibli ography of Fossi I 

Vertebrates. Assists in the promotion and sa le of the 

pub I ications. Makes every attempt to raise funds for 

the project. 

UCMP includes the BFV as one of its on-going projects, provides 

staff, bookkeeping, office and I ibrary fac i I ities. The 

vertebrate paleontology editors at UCMP are responsible 

for covering a I ist of about 180 se rials for AGI, preparing 

new input in GeoRef format, systemat ic index entries for 

alI ve rtebrate paleontolcgy pub I ications, and edit ing of 

refe rences intended for the BFV. 

AGI prepares citations from the materials scanned for GeoRef 

which are not covered by UCMP. Rev iews , keys and 

validates B~V citations and indexing. Provides programs 

and computer processing. Publishes the BFV. 

The bibliography is soft bound in the Bib I iography and Index of Geology 

format and includes list of se r ials, citat ions , subject and sys t emat i c 

indices. 

Procedures 

The general guide I ines for coverage give AGI responsibi I ity for most 

serials in the earth sciences, mixed paleontology, I ife- and genera l sciences. 
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The VP group is responsible for all the vertebrate paleontological and 

zoological publications, popular natural history, numerous anthropological, 

biological and evo lutionary jou rn a ls, and publications of the local academies 

of the USSR . In add iti on , AG I requests the VP unit to index book monographs, 

se rial monog r aphs and journal issues that deal predom inantl y with vertebrate 

paleontology . 

The sys t emat ic index conta ins a lI zoo log ica l names , inc luding new ones, 

d iscussed in a pub I icat ion . Th is section is the most distinguishing feature 

of the BFV, in relat i on to othe r types of bib I iographies. Although the 

inclus ion of thi s secti on proved to be the most troublesome for AGI, it is 

the most importan t one fo r the vertebrate pa leontolog is t. 

A broad outl ine of the processing and flow of data between the GeoRef 

data base and the VP ed itori al group is shown in Fig. I. (Fig. I explained). 

Recor ds and F i les 

Wh il e the 10 , 000 most recently keyed citat ions in the data base are 

accessible by t e rminals at AG I headqu arte rs in Falls Church, Vi rginia , the 

geographi ca l distance, use of a batch system , and s i mu ltaneous work on 

several BFV vo lumes necessitate the ma intenance of cons ide ra b le manual fil es 

and records at UCMP. 

I) A lQg i s kept of al I AGI-requested abstracts . 

2) Comput e r proof sheets of i nd ividual b ibli og ra ph ic records are 

f i led, sepa rated into binders by BFV cove rage yea r, and arranged 

alphabetically by journal. Monograph records are filed separately 

by author. 

3) A copy of a ll VP in put code sheets is filed alphabetically unti I 

it is input in the data base and a corresponding proof sheet of 

that record is returned to UCMP . At that ti me the code sheet is 

pu ll ed , ed ited, i tem number trans fer red from the proof sheet, 

and the code s heet is re fi led in the: 

4) Nume ri c file. Cop ies of systematic index items added to records 

in put by AGI are a lso filed here in compu t er record number order . 

5) The se rials ca r d file conta ins bibliographic data, ISSN , CODEN , 

ca II numbe r, I i brary branch or ava i I ab i I i ty, and deta i I ed records 

of issues searched and processed . The VP s taff sys t ematica lly 

searches eve ry i ssue of a se rial, wh il e at GeoRef material is 
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selected for input as it is rece ived at AGI and the USGS Library 

in Reston , Virginia. These different approaches complemen t each 

other, assuring more complete coverage with a minimum of 

duplication. 

Conclusion 

The support and cooperation of AGI, SVP and UCMP staff during the past 

two yea rs has been extremely enthus iast ic . The success of such an approach 

indicates the potential feas ibility of sim ilar types of bibliographic 

projects, s uch as inve rteb rate paleontology , paleobotany and other sub

disciplines of the earth sciences . 
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American Geo log ical Institute Uni vers ity of Ca lifornia 
GeoRef project input request ---~ Museum of Paleontology 

"' VP ed itor~ group 

NEW INPUT NEW INPUT 
own se lection own journals 
with spec ial AGI requests 
bib I iog r aphy missed items 
"V" code ~ 

input to 
DATA BASE 

OUTPUT: --VP input-? edit+ file 

with "V" codes 
and zoological 
systemati c data 
added 

PROOfJ_SHEETS __ AGI input~ search journal, edit proof , 
add systematic data , fil e 
copy and proof sheet 

edit 

INPUT 
corrections 
systematic data 

~ 
Complete 

bib I iog raph ic 
record 

/ 

............. 
.............. 

publish 

v 
~final edit of complete 

bib l iog raphi c record, 
including systemat ics 

Monthly 
Bib I iography 
and Index of 
Geology (no 
sys tematics) Se lect items for 

BFV vo I ume based 
on "V" code and 
pub I icati on date 

~ 
Camera ready 
copy of BFV 

as sorted I i sts 

Input final 
corrections 

~ 
Printer 

-J, 

:-., final edit of 
------7~ BFV volume 

Bib I iography of Fossi I 
Verteb rates 

vo lume 

Fig . 1. Outline of data flow; or how the papers get pushed around . 
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THE BUREAU OF MINES MINE t1AP REPOSITORY: 

SERVICES AND ACTIVITIES 

Robert Heidlage 

University of Missouri Geology Library 
Columbia, MO 65211 

Abstract: In 1963 the Bureau of Mines began a program for microfilming 
maps of abandoned coal mines in the anthracite fields of eastern Pennsyl
vania. Customarily, mine owners have detailed ~aps prepared of their mine 
works; in Pennsylvania, this is required by law. Declining demand for 
coal through much of the twentieth century caused the abandonment of many 
mines. It was thought that valuable information on the underground exca
vations in the frequently heavily populated coal field regions would be 
lost unless steps were taken to preserve mine maps. In 1970, the program 
was reorganized; it was given expanded objectives and a national scope. 
In addition to the original repository at Wilkes-Barre, repositories were 
added at Pittsburg, Denver, and eventually at Spokane. Through 1978, 
approximately 85,000 mine maps had been microfilmed. 

The Repository staff first locates the ~aps and acquires the necessary 
consent for duplication from the mine owner. Maps are then transported, 
microfilmed, and returned. A computerized catalog is produced from the 
numbered microfilm documents. 

Repository holdings are generally available to the public. Photocopies 
may be produced. Users may be required to bear the cost of extensive 
copy requests. 

This paper is a review of the services and activities of the Bureau 
of t~ines Hine Map Repository. It consists of three parts, background in

formation, applications of archival mine map data, and administration of 

the repositories. Additional information is given in two appendices 
following the list of references. Appendix 1 is a list of published mine 

map catalogs. Appendix 2 is a list of addresses and telephone numbers of 

the mine map repositories. 

Background Information 

Most states have some regulations governing the construction of mine 
maps. These maps constitute the engineering record of the mine operation. 
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11 The maps ... show the inclination of the strata and the tidal elevations 
wherever appropriate. In actual practice, surface maps are also made of 
the mine property showing important buildings, streams, roads, railroads, 

and other features. The surface and bed maps usually show enough common 
land lines and corners to permit the maps to be fitted one above the 
other, thereby making it possible to observe the workings of a given bed 

in true vertical relationship wi th workings in other beds of the mine 
and with surface features. 11 (Whaite, 1965:9). An example of a mine map 
is given in Figure 1. 

Developments in the coal mining industry in eastern Pennsylvania 
brought about a need for the preservation of mine map information. The 
coal industry expanded through the early part of the twentieth century, 
and has declined since then. 11 The anthracite industry grew slowly at 
first but increased throughout the nineteenth century. By 1900, produc
tion reached 57 million tons, and output continued to increase in the 
ensuing years until a peak of almost 100 million tons was reached in 1917. 
Dependable supplies of heating oils beginning in the 193o•s and natural 
gas in the 1940 1 s brought about a consistent decline in demand for anthra
cite. Production declined from 44 million tons in 1950 to 19 million tons 
in 1960, to 10 million tons in 1970, and to 6 million tons in 1975. 11 

(Westerstrom, 1976:67-68). At the same time the industry was undergoing 
such a decline, a transition from underground to surface mining occurred. 
In 1955, 55.3% of production from the eastern Pennsylvania coalfields 
was from underground mines. In 1974, this figure was 9.9%. (Westerstrom, 
1976:70). These two trends caused the abandonment of many of the under
ground mines. Neglect, loss, and destruction of the mine maps and other 
graphic engineering records of the mining operation sometimes followed 
the abandonment of the mine. 11 At some mine offices the set of maps that 
represents the official engineering record of the mine is kept intact 

and maintained in good condition, but the maps of many abandoned mines 
do not fare as well. In one instance, borehole records, traverse books, 
and field books of a number of abandoned mines belonging to one company 

had been deposited on the floor of an unused repair shop at the mine 
office the maps were destroyed by fire. 11 (\~haite, 1965:9-11). 
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Even after it ceases, m1n1ng activity leaves its• mark on an area. 

Some problems associated with ceased mining activity, for which mine map 

information is essential, are discussed below. 

Applications of Archival Mine Map Data 

Mine maps have both civil and m1n1ng engineering applications, and 

public health applications. Three specific problem areas are: 
Mine Water 

Mines tend to fill-up with water; either from precipitation, surface 
runoff, or seepage. Active ~ines are drained by pum~ing, or, where the 

terrain permits, by conveyance of the water to the surface through tunnels. 
The costs of mine drainage operations are high, so abandoned mines are 
frequently allowed to fill with water. The presence of many flooded, 

abandoned ~ines increases the operating expenses and safety risks of ad

jacent active mines. 11 Active mines are thus burdened with water infil
trating from abandoned mines in addition to that normally present in the 

active mines. As more and more mines are abandoned ... , the problem be

comes cumulatively more serious ... (Ash, et al., 1949:1). Concerning 

safety: 11 Many workers ... have had narrow escapes and a few have lost their 
lives by drowning when their mine unexpectedly broke into older mine 

workings filled with water ... (Ash, et al., 1949:41). 

Mine water frequently becomes highly acidic. Acid mine water is a 

product of a chemical reaction between iron sulfide compounds and air and 

water. Drainage from abandoned mines can pollute nearby rivers and 

groundwaters. 11 Government agencies have spent considerable money and 
time sealing off old mines from surface and subsurface waters ..... 
(Howard, 1978:295). 

r•1i ne Fires 

Sometimes parts of abandoned mines do not fill with water, either 

because they are above the water level in the mine, or because the shafts 

or tunnels are backfilled with mining waste material. Subsided or back

filled waste material in abandoned mines can spontaneously ignite. These 

mine fires are extremely difficult to fight. 11 Residents of the once-
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thriving coal-mining city of Shamokin in central Pennsylvania can look 

forward to possible relief from acrid fumes ... that have plagued them for 

more than 25 years. A mine fire detected as long ago as 1951, has since 

spread through six coalbeds of the abandoned Cameron Colliery mine, which 
was in operation from about 1866 to the mid-1930 1 s. Pollution from the 

fire has posed serious health hazards to Shamokin residents ... The 
Bureau of Mines estimates that completion of the project (i.e., extinc
tion of the fire-auth.) would take about three years. 11 (Kebblish, 1979: 
634). Suffocation is one method of fighting mine fires. 11 To shut off 
the fire•s air supply, surface cracks will be sealed by plowing and com
pacting the earth. 11 (Kebblish, 1979:634). 
Land Subsidence 

Subsurface removal of any substance, solid, liquid, or gas, in 

sufficient quantities, can cause surface movement or settlement. Any 
shallow mining operations that take place in relatively unconsolidated 
material are likely to have this effect. Subsidence can be nothing more 

than a gradual settling, or it can be a sudden and dangerous collapse 
due to the effect on surface supports of groundwater flow through under
ground mine works ...... there are on record many serious accidents due 
to the subsidence of the ground above mining cavities ... Somewhat unusual 
was the loss of a steam locomotive that was working on the (old) Furness 
Railway of England in September of 1892. While wagons were being shunted 

in a freight yard, the ground suddenly opened up and the engine disappeared 
into the hole, the driver just having time to escape. Although the tender 
was hauled out, the locomotive itself disappeared into the old coal work
ings that caused the disturbance; it is believed now to be about 60 m 
below the surface ... (Legget, 1973:453). Humorous perhaps, but most cases 

of subsidence aren•t this way. 11 As recently as 1968, ... serious property 
damage took place in the borough of Ashley, ... south of Wilkes Barre, 
Pennsylvania, streets, bridges, water and gas lines, homes, and churches 
being affected in various ways.•• (Legget, 1973:453). If mine maps have 
been lost or are otherwise unavailable, the methods used to make up for 

the 1 ack of data are often very expensive. 11 0ne method has been to dri 11 
from the surface 15 em diameter holes into the mine workings, ~hen lower 
a special rotating borehole camera down the hole that, with appropriate 
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fittings, can be operated from the surface to photograph the area around 
the bottom of the hole. 11 (Legget, 1973:454). 

Clearly, knowledge of the extent and location of underground mine 
works is essential to intelligent efforts at coping with the effects of 
ceased mining activity. 

Administration of the Repositories 

In 1963, the Bureau of Mines Environmental Field Office at Wilkes 
Barre, Pennsylvania began to microfilm maps of abandoned coal mines. It 
was not long before it was realized that the demand for mine map informa
tion exceeded the boundaries of the eleven county area in eastern Pennsyl
vania associated with the anthracite industry. In 1970, in response to 
this demand, the Bureau established repositories at Pittsburg and at Denver. 
In the mid-1970's, an additional repository was established at Spokane, 
Washington. The first repository at Wilkes Barre collected only anthracite 
mine maps. Now, the repositories collected all kinds of mine map records, 
both underground and surface, although with a continuing emphasis on the 
former. 

The Mines Bureau has no centralized administration of the reposito
ries; each repository is a constituent part of the field operations center 
at which it is located. The Wilkes Barre repository, located at the Envi
ronmental Field Office, collects mine maps for the eastern Pennsylvania 
region. The Pittsburgh repository, located at the Eastern Field Operations 
Center, collects mine maps for areas east of the Mississippi River exclud
ing the eastern Pennsylvania region. The Denver repository, located at the 
Intermountain Field Operations Center, collects mine maps for areas west of 
the Mississippi River excluding a six state region consisting of Washington, 
Oregon, California, Idaho, Nevada, and Montana. The Spokane repository, lo
cated at the Western Field Operations Center, collec~ mine maps for this 
six state western region. 

As of 1978, approximately 85,000 mine maps had been microfilm~d, 
53,000 of these at the Pittsburg repository. (U.S. Bureau of Mines Research 
1978:111-112). For comparison, it is estimated that there are in existence 
500,000 mine maps in the eastern part of the United States. (Edgerton, 

1974:8). 
Because of the decentralized administration of the repositories, 
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some variation in procedure is in evidence. In general, the workflow is 
as follows: The maps are first located and consent is obtained from the 
holder or mine owner for microfilming. Maps are then transported to the 
repository and repaired if necessary. A document or accession number is 
established for the maps of each mine. Following microfilming, the maps 
are returned to the contributor. 
Catalogs/Indexes 

Using the document numbers established in the microfilmin9 process, 
separate catalogs are produced at each of the repositories. The catalog 
of the Wilkes Barre repository is qualitatively different from the cata
logs of the other repositories. Map records are listed serially by docu
ment number in the catalog; the document number must be located by refe
rence to printed indexes of the mines and mine fields superimposed on the 
U.S. Geological Survey topographic index sheets for eastern Pennsylvania. 
Catalogs of the other repositories are computerized. Records are arranged 
by state and then county. r~ines are listed in alphabetical order within 

the county by mine name. Additional information given in the catalogs in
cludes the company name and commodity produced, the document number and 
number of exposures for the complete map, the U.S. Geological Survey topo
graphic quadrangle sheet on which the mine is located, and the UTM coordi
nates for the geographic center of the mine works. (Edgerton, 1974:7). 
Availability 

There is no union catalog to the holdings of the four mine map 
repositories. The catalog of the \'lilkes Barre repository is the only one 
that has been published (see Appendix one). Inquiries regarding the 
availability of mine maps in regions administered by other field operation 
centers must be addressed to that center (see Appendix two). 
Confidentiality 

All holdings of the mine map repositories are accessible as open
file materials. Photocopies may be made of a great many of the microfilm 
maps on file. Some maps may not be photoduplicated however. Mine owners 
may consent to the microfilming of the maps of their mines contingent upon 
the exclusion of the distribution of copies. Some mine owners retain the 
right to review each request for access to the microfilm copies of their 
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mine maps. This type of restr iction is becoming increasingly rare as more 
maps are being acquired from state mining agencies, rather than private 
industry. It is estimated that less than ten percent of the holdings of 

the Pittsburg repository have copy or access restrictions. (Bursic, 1980). 
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Appendix 1 

List of Published Mine Map Catalogs 

Eaton, W., 1968. Microfilming maps of abandoned anthracite mines-Mines 
in the Wyoming Basin. U.S. Bureau of Mines Information circular 
8379. 

Gait, G., 1970. Microfilming maps of abandoned anthracite mines-Mines in 
the Lackawana Basin. U.S. Bureau of Mines Information circular 8453. 

Gait, G., 1978. Microfilming maps of abandoned anthracite mines-Mines in 
the Southern Anthracite Field. U.S. Bureau of Mines Information 
circular 8779. 

Gait, G., 1971. Microfilming maps of abandoned anthracite mines-Mines in 
the Western Middle Anthracite field. U.S. Bureau of Mines Informa
tion circular 8519. 

Whaite, R., 1965. Microfilming maps of abandoned anthracite mines-Mines 
of the Eastern Middle field. U.S. Bureau of Mines Information 
circular 8274. 

Appendix 2 

Addresses and telephone numbers of the mine map repositories 

Environmental Field Office 
t·1i ne Map Repository 
20 N. Pennsylvania Avenue 
Wilkes Barre, PA 18701 (717) 826-6333 

Eastern Field Operations Center 
t~i ne t~ap Repository 
4800 Forbes Avenue 
Pittsburg, PA 15213 (412) 621-4500 

Intermountain Field Operations Center 
Mine Map Repository 
Building 20, Denver Federal Center 
Denver, CO 80225 (303) 234-3918 

Western Field Operations Center 
t·1ine t·1ap Repository 
E. 315 Montgomery Avenue 
Spokane, WA 99207 (509) 484-1610 
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RETRIEVAL OF TECTONIC PROCESS MODELS FROM 
GEOLOGICAL MAPS AND DIAGRAMS 

Kerry L. Burns 
Heroy Geology Laboratory, Syracuse University, 

Syracuse, New York 13210 

Abstract: Graphic geologic information on maps, well logs 
and sections can be treated in computer-compatible form as 
graphs in which the spatial distribution and rock unit re
lationships are contained in a common structure as dual 
forms termed the spatial or cartographic form and the 
tectonic or process model. Stratigraphic and tectonic 
keys, diagrams and other synopses can be derived by formal 
operations on one form or the other with conversions be
tween them. Tectonic domains can be found as spatial 
partitions by mapping partitions of the process model into 
the dual form and competing tectonic models can be tested 
for compatibility with primary data sources. 

The procedures developed to date probably have their 
greatest utility in compilations at continental scale in 
studies of global tectonics and regional metallogenesis, 
but have also been employed to resolve contradictions in 
compilations of exploration data where the structure is 
equivalent to the process model but no cartographic dual 
exists. 

Introduction 
There are many different types of information in exploration geology 

and geophysics, the 11 type 11 being defined by the rank of materia.l property, 
whether it is extensive or intensive, whether a finite object or a continuum, 
and so on. The design of any system of information storage and retrieval re
quires the definition of data properties and an analysis of whether those prop
erties are preserved on mapping into a computer storage and out again. This 
review describes progress in dealing with one particular data form found in 
thematic maps in Geography and in formation maps, stratigraphic keys, sections 
and tectonic diagrams in Geology. Variants are also found which are not in 
map form, for example, certain structured grammars used in field note books 
and high-level languages. 
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Progress in the computer storage and retrieval of cartographic information 

has been dispersed and erratic. It seems that each group of workers has operated 
independently with little reference to previous work at other computer labora
tories. The results are not generally widely reported, often appearing in 
manuals of limited circulation. This review is not, therefore, comprehensive. 

Despite the erratic and unconcerted nature of the work, the stage has 
been reached where cartographic data can be converted into digital form and 
retrieved, so that it is now feasible to regard a thematic map as simply one 
form of display of information in a data file. The principal contributions 
towards that result are described in Cook (1967), Bickmore and Kelk (1972), 
Bouille (1974, 1976a,b), Burns (1975), Burns and Remfry (1976). The work has 
been influenced by concurrent work in mathematics (Appel and Haken, 1977). 

This report is a general review which aims to explain the conceptual 
basis of present methods without excessive technical detail and some aspects 
are simplified. 

Digitization of thematic maps 
A thematic map of a region is a mosaic, or partition of the region into 

non-overlapping domains separated by boundaries of several kinds. The domains 
are homogeneous in some observational property. The map can be described in 
digital form in one of two ways. 

In one method, the region is digitized into an array of elements termed 
cells or, in image processing, pixels. A classification character is then 
assigned to each pixel according to the classification of the region in which 
the pixel lies. This method is used in remote sensing, areal geophysics and in 
certain branches of resource mapping, an example being the specialized image 
processor (liS, 1975). The technique has been favoured in remote sensing be
cause of the direct correspondence between the data base and display devices 
with matrix addressing. However, it is extremely costly in storage requirements 
and has poor boundary definition. 

Another method is to store, not the domains, but the boundaries between 

the domains. The boundaries are divided into lines termed segments which ter
minate at junctions with other segments. The combination is termed a segment
junction graph. Each segment separates two dissimilar domains. The method of 
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digital storage is to first, determine the location (chart coordinates) of all 
junctions, second, to record the coordinates of a series of points on each set

ment. In practice, surprisingly few points are needed to accurately define a 
segment, which is reconstructed on retrieval by an interpolation procedure such 
as cubic splines. The advantage of this representation is economy and accuracy: 
in both respects the result is considerably superior to the first method. How
ever it involves a much higher acquisition cost in that it is necessary to 
manually determine a system of indices for domains, segments and junctions which 
describe how the system fits together. This method was described by Cook (1967), 
Bouille (1974, 1976a,b), Loudon et al (1980), and is in commercial use for map 

production under the name automated cartography (Bickmore and Kelk, 1972). 

Properties of thematic maps 
The result of map digitization by this method is to generate three sets of 

indices. There is a linear set of domain indices, D, a linear set of junction 
indices, J, and a two-dimensional set of segment indices, S. In set-theoretic 
terms, in the segment-junction graph, the segment indices are the Cartesian pro
duct of the junction indices, that is S is a subset of {JxJ}, since each seg
ment joins two different junctions. The map M is then written in the symbolic 
form M = <S, J> where S c {JxJ} 

Each index in S and J refers to a block of one or more coordinates in 
storage, so that retrieval consists of recalling blocks on various indices. To 
recall on the indices J is to generate a set of points representing the loca-
tion of junctions. To recall on an index in S is to generate a set of coordinates 
along a line, and with a suitable interpolation procedure, the segment can be 
reconstructed. 

If we conduct various operations on the indices to produce a new linear 
set, A, and a new two-dimensional set B, such that B c: {AxA}, then the result 
is another graph which represents another map denoted M1

• This immediately 
opens up the possibility of treating operations on maps, such as syntheses of 
s,everal maps into a small-s.cale compilation, the construction of keys and tec
tonic diagrams, as a series of operations on the original index sets. 
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Reduction to normal form 
There is a preliminary word of caution. A map cannot be represented as a 

plane graph unless it is in normal form (Appel and Haken, 1977), which means 

that each segment has two distinct endpoints and no more than three segments 
meet at a junction. Since many geological and geographic maps are not of this 
form, it is necessary to convert them to this form prior to digitization. The 
procedures are termed normalization and were described by Cook (1967), Bouille 
(1974). The process of normalization is not reversible, that is, any map can 
be normalized, but if we reverse the process we find there are several choices. 

Reduction to logical form 
The set of indices can be reduced to logical form by replacing the set of 

coordinates corresponding to an index by 0 or 1 according to whether the set is 
empty or not. The resultant tables then contain entries from a single binary 
variable and Boolean operations can be applied. Tests of contradictions and 
ambiguities are developed in this form. 

Dual of a map 
The segment-junction graph has a dual termed here an arc-node graph in 

which each node of the arc-node graph corresponds to a face in the segment
junction graph, that is, to a domain in the original map. Conversely, each 
junction in the segment-junction graph corresponds to a face in the arc-node 
graph, that is, to a circuit of domains around a junction. The terms face, 
circuit are used in their usual graph-theoretic sense. The arc-node graph 
may be denoted P = <T, D> where T e {DxD}. 

This duality is well-known in cartographic sciences. For example, in a 
"one-dimension a 1 map" such as a dri 11-core or stratigraphic section, the segment
junction graph corresponds to the spatial succession, the dual is the temporal 
sequence. In maps prepared as a series of plates for multiplate colour repro
duction, the black line plate corresponds to the segment-junction graph, while 
the colour separates correspond, in a fashion, to the dual form. 
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Bouille (1974) was the first to recognize that the stratigraphic legend 

of a map is the dual of the logical form of the segment-junction graph, which 

defines the stratigraphic key, formation legend, or theme index, as a derivative 
of the map. Burns (1975), reasoning on different grounds, showed that these

quence of events, geological history, or tectonic process model was a structure 
of this form which could be obtained from map-reading (Burns, 1975) or from 
syntheses of field notebooks (Burns et al, 1977). 

Accordingly, it now seems appropriate, with geological maps, to describe 
the segment-junction graph as the cartographic form and the dual of the logical 
form of that as the process model. The process model is a formalized descrip
tion of the succession of geological events that occurred in creating the rock 
types and their mutual interrelationships in the region of the map or text. 

This duality is well-known and has been exploited by mathematicians in 
solution of the four-color problem (Appel and Haken, 1977) and is incorporated 
in some modern graphics systems where the arguments of shade functions are re
gion boundaries expressed in segment-junction form. The dual form has meaning 
in geology because, since the time of Hutton, it has been known that formation 
boundaries have process significance. This is not necessarily true in all 
thematic maps, for example, county boundaries on an urban map do not have a 
physical significance comparable to that of unconformities, intrusive boundaries, 
sedimentary contacts or metamorphic fronts. So what distinguishes a geological 
map from other thematic maps is the process significance that attaches to the dual. 

Applications Examples 
Cook (1967), Bouille (1976a), show how to construct the data file correspond

ing to the map. 
Bouille (1976a, 1976b) shows how to derive a stratigraphic process model 

from the data bank. He terms this the stratigraphic summary graph. This model 
should have the same structure as the stratigraphic legend and can be used to 
check for logical contradictions between the map and legend. Burns and Remfry 
(1976) showed that some published maps do contain such contradictions and pro
vide a method for deriving a stratigraphic legend which is consistent with the 
map. 
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A method of constructing a process model using data other than stratigraphic, 
such as igneous, structural, metamorphic data, using maps, notebooks and thin 
sections, is described in Burns (1975), Burns et al (1977), Krishnanath (1979). 

In some complex terrains, particularly in poorly-exposed Archeaean terrains, 

some of the rock relationships may be obscure and the compiler of a regional 

study may have to go to press with an interpretation that cannot be verified. 
Burns and Remfry (1976) show how two different interpretations of the tectonic 

history may both be consistent with the same map. 
In compiling regional surveys between different maps or different field 

geologists, the compiler may face problems in that different geologists produce 
different interpretations in different regions. Burns et al (1977) give an 
example where it was possible to detect and to resolve differences between a 
number of observers in the names they were assigning to field observables; thus 
providing a basis for compilation by resolving contradictions between different 
observers. 

Sometimes a single observer may make an error and contradict himself, an 
error which is extremely difficult to locate in a voluminous data file. Burns 
et al (1977) give an example where it was possible to detect an error of this 
type in a data file and to determine the outcrop (of several hundred) at which 
the error was made. 

Tectonic profiles or diagrams, which are diagrams resembling cross-sections 
which are not geometrically accurate but purport to show the rock interrelation
ships at depth, are a mapping of the process model P into cartographic form. 
Since this transformation is not unique, it means that all we can do with tectonic 
profiles is verify them: that is, the dual P' derived from a tectonic profile 
should be the same as the dual P derived from the source geological maps or 
texts. 

Tectonic maps, which divide a region into subregions of common origin or 
history of development, can be described as the mapping of partitions of P back 
into the cartographic form M. For example, subduction event might be recog
nized as a sequence of stratigraphic and structural events in P forming a pro
cess subgraph. Regions to which this subgraph applies are then delineated as 

fossil subduction zones. This concept offers one means of finding target areas 
appropriate to various models of metallogenic process. 
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THE USE OF JOURNAL CITATIONS IN THESES 

AS A COLLECTION DEVELOPMENT METHODOLOGY 

John D. Crissinger 

Geology Library, Virginia Tech, Blacksburg, VA 24061 

Abstract: Inflation has taken a heavy toll on library budgets. Spiraling 
serial costs have forced bibliographers to reevaluate their purchasing meth
odologies. The impact of rising prices and declining "free" services is 
increasingly being felt by geoscience libraries. One methodology which may 
help counter the situation is the review of journal citations used in theses• 
bibliographies to assist in collection development. This practice has been 
done in various subject fields and is quite applicable in the geoscience area. 

This paper attempts to explore journal citation analysis as a viable 
collection development methodology to aid in alleviating misapportioned monies 
in the serial selection process. The age of owning "everything 11 and obtaining 
all serials listed in the Bibliography and Index of Geology or by Chemical 
Abstracts is past. The era of interlibrary cooperation and resource sharing 
has become mandatory. Theses from each geoscience field reflects a pattern 
that is both interesting and useful in planning. By reviewing the journal 
citations in the theses a pattern will emerge that assists the bibliographer 
in deciding which serials to purchase for his/her local library and which 
ones to rely upon via cooperative borrowing. 

INTRODUCTION 

As Kriz (1978) so aptly stated, 11 A library must serve the local group 

of authors, not a subject field. Thus a librarian needs to know what is 

being used and cited by those who use the library, not what is being cited 

by those who publish in a particular set of journals." A university library 

has as one of its primary missions the support of the curriculum of that 

university. 
This paper attempts to employ Kriz•s statement as it applies to a mod

erate sized geoscience collection supporting a nationally recognized graduate 

program in the geological sciences. Selection and de-selection, therefore, 

become important aspects of the geoscience librarian•s job. To more fully 

comprehend the intracacies of collection development a knowledge of the user•s 

needs must be taken into account. The graduate student body is one of the 

primary user groups utilizing journals in support of research for the thesis 
requirement, thereby suggesting journal titles needed on a local scale to 
complete this basic research. Analysis of theses citations, therefore, can 
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be an invaluable collection development tool. 

LITERATURE REVIEW 

Escalating costs of journals (see Clasquins and Cohen for example) 

coupled with inflation-fed, spiraling monographic prices (see Picard, etc.), 

have made the librarian's job of collection development increasingly more 

difficult. Kriz (1975) comments that "the particular way in which a library 

adjusts to a budget restriction will depend strongly on local conditions, 
such as the current state of the collection, current and projected use of 

the collection, and previous budget adjustments." 

Brown and Phillips point out that journal prices in geology have risen 

nearly 15% in the past year with 53% of the titles increasing in price. Gar
field (1972) and others have shown that a small percentage of titles satisfies 

most journal citations with the majority primarily from recent volumes. How

ever, the fact that geology relies more on older materials than many of the 

other sciences has been verified by Craig. Flynn has defined the three op

tions we: as geoscience librarians, face: first is to acquire or not acquire; 

second is to continue or discontinue a subscription; and third is to weed or 

not weed a backset. Associated with these decisions is the importance of the 

value aspect of use, i.e., some titles are more valuable, some users are more 

valuable (hobby vs research), and some purposes or projects for which a jour

nal is intended are of more importance. Studies on cost per citation such as 

those by Goehlert have raised interesting considerations on subscription and 

retention. Questions involving retention and storage problems have been ad
dressed by Rice in her work on serial use. White has presented ideas on how 

to accept dwindling financial resources rather than just giving an appearance 
of action while Broude has set forth a journal de-selection model for the jour

nal collection. 

Actual serial citation analysis in geology has been investigated by Craig, 

Fenner and Lloyd, Garfield (1974) and Thruston and in crystallography by Haw

kins. Work on the thesis aspect of citation analysis has been basically re

stricted to Chambers and Healey in education, Kriz (1977) in engineering, and 

Farrar in geology. The objective of this paper, then is to determine the value 

of citation analysis in theses as a journal collection development methodology. 
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METHODOLOGY 

Virginia Polytechnic Institute and State University, also known as 

Virginia Tech, is a state supported, land grant institution located in the 

Southern Appalachians in southwestern Virginia. The student body numbers 

20,000 supported by a library of 1 l/4 million volumes. The Department of 

Geological Sciences presently has about 80 graduate students in its M.S. and 

Ph.D. programs, the only university offering such a program in the state. 

This study considered the 102 theses in geology completed between 1970 and 

1979. Table 1 shows the division of theses by degree and basic field of 
study. 

TABLE 1. THESES BY FIELV OF STUVY ANV VEGREE 

M.S. theses Ph.D. Theses Total Theses 
Paleontology 10 3 13 
Seismology 12 1 13 
Geology 32 7 39 
Mineralogy 22 9 31 

Other 5 1 6 

Total 81 21 102 

A total of 6,443 citations were analyzed and divided between journal 

and non-journal. Journals consisted of regularly published serials or serials 

with a consistent number of issues per volume, thereby including the GSA Ab

stracts With Programs but not the British Museum (Natural History) Bulletin. 

The study began with the intent of evaluating the theses of four different 

universities; however, although the comparison may be of interest, based upon 

the results of the data collected from Virginia Tech, justification could not 

be made for investigation of another "local area. 11 Shown in table 2 is the 

division of citations by field of study and degree. 
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TABLE 2. NUMBER OF CITATIONS BY FIELV OF STUVY ANV VEGREE 
Average Average 

M.S. Ph .D. Total Per ~1. S. Per Ph.D. 

Paleontology 1282 500 1782 128 67 

Seismology 447 28 475 37 28 

Geology 1700 699 2399 53 100 

Mi nera 1 ogy 941 583 1524 43 65 

Other 192 71 263 38 71 

Total 4562 1881 6443 56 90 

CONCLUSIONS 

Two types of results were obtained. First, the majority of highly cited 
journals were as expected - GSA Bulletin, American Mineralogist, and so forth -

with the most cited M.S. journal being American Journal of Science (223 cita

tions) and Ph.D. journal being American Mineralogist (96 citations). The 

American Journal of Science ranki ng is largely attributed to the Cooper volume 

which dealt extensively with Appalachian geology. This volume was dedicated 

in memory of Byron Cooper, the chairman of the Geology department at Virginia 

Tech in the 1960' s and early 1970's. Table 3 presents the citation frequency 
of journals for both degrees in the field of study used. 

TABLE 3. NUMBER OF JOURNAL CITATIONS BY FIELV OF STUVY ANV VEGREE 
#/ MS %/ MS #/PhD %/PhD Total # Total % 

Paleontology 741 58 288 58 1029 58 

Seismology 244 55 20 264 56 
Geology 841 49 276 39 1117 47 

Mineralogy 642 68 419 72 1061 70 

Other 76 40 15 91 35 

Total 2544 56 1018 54 3562 55 

Journal citations accounted for 56% of the M.S. references and 54% of 

the Ph.D. references. These two combined gave an overall journal citations 

rate of 55% or 3,562 journal citations out of a total number of 6,443 citations. 
The interesting aspect of table 3 is the journal citations by field of study. 

116 



The comparison of M.S. to Ph.D. citations reveals a close similarity; there 

appears to be little difference in the rate of journal use between a master 1 s 

student and a doctoral student . However, the contrast of the fields of study 
is quite striking. 

Students working on traditional geologic topics (here defined as ''the 

geology of quadrangle" for example} list nonjournal references more often 
than journal ones . They do, however, use other serials therefore keeping the 
overall serial count quite high but their reliance on journals is not as great 
as the other fields of study. 

Paleontologists are noted for the extensive lists uf references compiled 
and the great diversity of language and age of citation. Because of the re
liance upon plates for the various fossil subjects dealt with, their literature 
is both the most difficult to purchase or borrow. Citations from paleo theses, 
although not reflected in the data presented here, covered a wide span of years 

and languages in sources that are difficult to borrow under present interlibrary 
loan restrictions on journal lending. 

Mineralogy which included crystallography and geochemistry depended 
greatest on journals (70%). This can best be explained by the currency of in
formation required when researching into a mineral that comes mostly through 

journal publications. 
Local journals such as Virginia Minerals were not cited nearly as often 

as expected while local journals for other regions (such as the Corpus Christi 
Geological Society Bulletin) were virtually never cited. Popular journals had 
few citings coupled with no historical value. Newsletters were rarely cited 
as could be expected. Interestingly, abstracts were heavily referenced with 
the GSA Abstracts With Programs being the 4th most cited journal, even though 
it ranked 13th in the Ph.D. theses. Master's candidates appear to rely quite 
heavily on abstracts. Table 4 lists the top journals cited by masters' candi
dates while table 5 lists those of the doctoral students. The American Journal 
of Science alone filled 5% of all M.S. references while American Mineralogist 
filled 5% of all Ph.D. references. The top five journals satisfied 35% of all 
M.S. journal citations and 31 % of all Ph.D. journal citations. Seventy-five 
percent of all t1.S. journal citations and 66% of all Ph.D. journal citations 

were filled by the top 25 titles used. 
As shown in table 6, the composite of the two lists displays the top 25 

117 



TABLE 4. TOP TWENTY-FIVE JOURNALS CITEV IN MS THESES BETWEEN 1970-1979 

Citation Rank 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

23 

23 

Title 

Am. J. Sci. 

Geol. Soc. Am., Bull. 
Am. Mineral. 

Geol. Soc. Am., Abstr. Programs 
J. Paleontol. 

Sei smo l. Soc. Am. , Bull. 
Am. Assoc. Pet. Geol. Bull. 
J. Geol. 
Econ. Geol. 
Contrib. Mineral. Petrol. 
J. Sediment. Petrol. 
Palaeontogr. Abt. A & B 
J. Geophy. Res. 
J. Petrol. 
Acta. Cryst. 

Neues Jahrb. Geol. Palaeontol. 
Geophysics 
t·1in. Mag. 

Palaeontology 

Am. Geophys. Union. Trans. 
Southeast Geol. 

Micropaleontology 
Science (AAS) 
Z. Kristallogr. 

Geochim. Cosmochim. Acta 
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# of Citations 

223 

203 

143 

134 

120 

86 

82 

79 

71 
69 

67 

62 

58 

48 

45 

41 

39 

37 

33 

32 

29 

28 

22 

22 

22 



TABLE 5. TOP TWENTY-FIVE JOURNALS CITEV IN PH.V. DISSERTATIONS BETWEEN 7970-7979 

Citation Rank 

2 

3 

4 

5 

6 

7 

7 

9 

10 

11 
12 

13 

13 

15 

16 

17 

17 

17 

20 

20 

22 

22 

22 

25 

25 

Title 

Am. Mi nera 1 . 

Acta. Cryst. 
Geol. Soc. Am., Bull. 
J. Sediment. Petrol. 
Am. J. Sci. 
J. Geo 1. 
Am. Assoc. Pet. Geol. Bull. 
Z. Krista11ogr. 
Contrib. Mineral. Petrol. 
J. Paleontol. 
Min. Mag. 
Palaeontogr. Abt. A & B 
Geol. Soc. Am . Abstr. Programs 
Neues Jahrb. Geol. Palaeontol. 

J. Petrol. 
Micropaleontology 
Am. Geophys. Union . Trans. 
Palaeontology 

Science 
Geophysics 
Neues Jahrb. Min. 

J. Chern. Soc. 
gcon. Geo 1. 
J. Geophy. Res. 

Can. J. Earth Sci. 
Geochim. Cosmochim. Acta 

119 

# of Citations 

96 

63 

60 

48 

46 

42 

27 

27 

26 

25 

24 

21 

20 

20 

19 

16 

12 

12 

12 

11 
11 
10 

10 

10 

8 

8 



TABLE 6. TOP TWENTY-FIVE JOURNALS CITEV BETWEEN 7970-7979 

Citation Rank 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

20 

22 

23 

24 

25 

Title 

Am. J. Sci. 
Geol. Soc. Am., Bull. 
Am. Mi nera 1. 

Geol. Soc. Am., Abstr. Programs 
J. Paleontol. 
J. Geo 1. 
J. Sediment. Petrol. 
Am. Assoc. Pet. Geol. Bull. 
Acta. Cryst. 
Contrib. Mineral. Petrol. 
Palaeontogr. Abt. A & B. 
Econ. Geol. 
J. Geophys. Res. 
J. Petro 1. 
Min. Mag. 
Neues Jahrb. Geol. Palaeontol. 
Geophysics 
Z. Kristallogr. 
Palaeontology 
Micropaleontology 
Am. Geophys. Union Trans. 
Science 
Geochim. Cosmochim. Acta. 
Southeast. Geol. 
Neues Jahrb. Min. 

120 

# of Citations 

269 

263 

249 

154 

145 

121 

115 

109 

108 
93 

83 

81 

68 

67 

61 

61 

50 

49 

45 

44 

44 

34 

30 

29 

28 



most used journals in the Geology Library at Virginia Tech for support of the 
graduate thesis requirement. American Journal of Science is the most heavily 

cited journal filling 8% of all journal citations and 4% of citations overall. 

The top three journals satisfy 22% and 12% respectively while the top 5 fill 

30% and 17% respectively. The list of 25 journals fills 67% of all journal 

citations and 37% of all citations used. 

Generally the results and listings are what basically would be expected 
after reviewing Craig, Garfield, Fenner, Thruston, or Hawkins' research. So 
why pursue such a study, and should other librarians do it in their own library? 
The answer to this is yes and lies in the second set of results - those which 
were not part of the original intent of the paper but which have become the more 
important aspect of the study. 

UNEXPECTED CONCLUSIONS 

The unexpected conclusions are those not part of the original intent of 
the paper but arrived at independently. Subsequently, these have become the 

more important aspect of the study. 
One is a statement of fact. Computer assisted citation analysis is the 

only method by which to pursue citation analysis - sanely that is. 
Secondly, the importance of maintaining an adequate budget for the pur

chase of monographic and non-standing order type serial titles is demonstrated 

quite we 11. 
Thirdly, one's philosophy on collection development, binding, and reten

tion policies will be altered. 
An important fourth point is the greatly increased awareness gained of 

local geology and research within the department. 
Fifth is the acquired knowledge of new or other materials needed in the 

library such as theses, reports, and articles in "offbeat" journals - for 
example, the University of Missouri (Rolla) Journal made up .3% of the M.S. 

journal citations based solely on one article by Byron Cooper. 
The sixth point addresses involvement in library education. References 

apparently receive less review evaluation than the text of the theses and this 
is reflected in the quality of the citations. Spot checks from several univer
sities reveal frequent bibliographic errors. Therefore, librarians should 
become involved in the review of the references used, making a notable 
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contribution to their department and greater exposure for their library. 
Seventh is the fact that some journals are retained to provide finan

cial support for geological societies in other areas of research. 

Eighth raises the question of collection sharing - who is going to pur

chase and store the relatively unused journals so others may borrow them? An 

example here is a Russian journal at Virginia Tech which has been used only 

once in three years and that was for an interlibrary loan. 

Ninth is that the study aids the researcher in maintaining an awareness 

of current library literature which is usually difficult. An example here is 

the journal Serials Librarian which is quite interesting and useful for 

collection development. 
Tenth is unsubstantiated, but mineralogists appear to rely more on the 

use of a few titles for a large number of their references per thesis. Al
though this may be an interesting topic to investigate, these titles would 

differ from thesis to thesis . 
Eleventh is the fact that this project has great value for a newly 

established department or degree program to assist in identifying key titles 

in the same local region; as an example, the identification of titles in geo

graphy theses from the University of North Carolina at Chapel Hill would be 

very beneficial as a collection development aid for Virginia Tech's new grad

uate program in Geography. 

SUMMARY 

Based on this study, no suggestion of massive journal cancellations is 

being made; but, as Garfield continues to point out, a few titles do satisfy 

the large majority of needs. Doing without a number of titles will cause 

little if any inconvenience to the student. In contrast, the duplication of 

heavily used monographic titles for improved service may be the better invest

ment. Budget cuts will force a reallocation of our resources which, more 

often than we maybe believe, will be less painfully felt by journal cancellations 

than be lack of monographic dup licates. 
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USI NG GEOREF, GEOARCHIVE, SCI, AND SSIE 

IN UNDERGRADUATE TEACHI NG 

Donald B. Mcintyre 

Department of Geology 

Pomona Col lege, Claremont, CA 91711 

Abstract: For ten years I have taught an undergraduate class in which 

students use primary I iterature as they study topics related to global 

tectonics. Because the I ibrary does not assist with online searching, 

I collaborate with the class in designing and performing searches. 

consider the experience an essential part of the training needed by 

students preparing for a career in geology. 

The databases that proved most useful were GeoRef, 

Index, and Smithsonian Science Information Exchange, 

made GeoArchive avai I able we began using this also. 

Science Citation 

but when Lockheed 

It is not a simple 

matter to compare competitive databases, such as GeoRef and GeoArchive, 

that are supported on different computer systems, but I was forced to 

try to do so. My experience with the four databases is the subject of 

the paper. 

1. GeoRef is the database I find most useful. It provides 

high quality coverage of the I iterature need, and the 

indexing is thorough. Rapid progress is being made to include 

older I iterature. 

2. GeoArchive is less comprehensive than GeoRef. Certainly 

this is so as far as the years covered is concerned, and I 

frequently need references that are too old for GeoArchive. 

The numeric indexing system may have some theoretical 

advantages, but my preference is for the flexibility provided 

by the large number of index terms used by GeoRef. 
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3. Science Citation Index is invaluable for finding recent 

papers that refer to a lready known older articles. 

4. Smithsonian Science Information Exchange provides an index 

to work in progress. This is useful to students who are 

choosing a graduate sc hool. 

I . INTRODUCTION 

"Knowledge is of two kinds. We know a subject 

ourselves, or we know where we can find information upon it. 

When we enquire into any subject, the first thing we have to 

do is to know which books have treated of it. This leads us 

to look at catalogues, and t he backs of books in I ibraries." 

("Boswell's Life of Johnson", Edited by George Birkbeck Hill, 

1887, Vol. 2, p.365: April 18, 1775.) 

Samuel Johnson, the aut hor of the first Dictionary of the Eng I ish 

Language, recognized the importance of indexing information for later 

retrieval. He would doubtl ess have been happy could he have seen the 

tools that online bibliograph ic databases have placed at the disposal of 

today's researchers. 

In teaching an undergra du ate course on aspects of global geology, 

constantly find that must deal with topics sufficiently new or out 

of my normal concern that I nee d help in compi I ing a bibliography. 

do not usually need a comp lete bibliography, but rather a short I ist of 

references that provide en t ry into the subject matter. 

The four bib I iograph i c databases discussed in this paper are those 

I use most commonly; name ly, 
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Database 

GeoRef 

GeoArchive 

SCI 

SSIE 

Source 

AGI 

Geosystems 

IS I 

SS IE 

Supp I i er 

SDC Orbit 

Lockheed Dialog 

Lockheed Dialog 

SDC Orb it 

AGI American Geological Institute 

SDC System Development Corporation 

SCI Science Citation Index 

lSI Institute for Scientific Information 

SSIE Smithsonian Science Information Exchange 

Note: It is expected that Lockheed wi I I make GeoRef avai I able 

early in 1981. 

Interested readers should obtain detailed information on these 

databases directly from the organizations that produce them or make them 

avai I able. am not a spokesman for the editors, producers, or 

suppliers, and do not intend to describe here either the scope and 

structure of the databases or the command languages by which they can be 

searched on I ine through SOC's Orbit or Lockheed's Dialog. In this paper 

I report my own experience. 
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The following documents are useful to anyone searching these 

databases: 

I. GeoRef: 

1978. 

1. 

<A 
Institute. 

GeoRef Thesauru s and Guide to Indexing. 2nd Edition, 

new edition is in preparation). American Geological 

2. Serials in GeoRef and KWOK Index to Serials in GeoRef. 

1978. American Geological Inst itute. 

3. Microform Index Listing for GeoRef. 1979. System 

Development Corporation . 

4. Orbit User Manual. 1979. System Development Corporation. 

5. GeoRef User Man ua I • 1979. System Development 

Corporation. 

I I. GeoArchive: 

1. Geosaurus: Geosystems' Thesaurus of Geoscience. 3rd 

Edition, 1978. Geosystems. 

2. Guide to Dialog Searching. 1979. Lockheed Dialog 

Information Retrieval Service. 

3. GeoArchive: File 58. Preliminary Edition, 1978. Dialog 

Information Retrieval Service. 

Note: In January 1978 Geosystems advertised the "GeoArchive Users' 

Guide", 2nd Edition, 1978, and "Geosources: Geoserials and 

Geopubl ishers", 3rd Edition, 1978. However, although I ordered 

these publ !cations in March 1978, I have not received them or seen 

copies. 
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I I I. Science Citation Index: 

1. User's Guide to On I ine Searching of SCISEARCH and SOCIAL 

SCI SEARCH. Not dated. The Institute for Scientific Information. 

2. Guide to Dialog Searching. 1979. Lockheed Dialog 

Information Retrieval Service. 

3. How to Search the Science Citation Index. 1977. The 

Institute for Scientific Information. 

IV. Smithsonian Science Information Exchange: 

1. Guide to SSIE Subject Indexes and Vocabulary. 1975. 

Smithsonian Science Information Exchange . 

2. Orbit User Manua I for SDC/SS IE. 1975. SOC Search 

Service. 

3. SSIE Subject Terms and Synonym List. Not dated. 

Smithsonian Science Information Exchange. 

I I. GEOREF and GEOARCHIVE 

To create a bibliography, one formerly had to use printed sources, 

the most important of which is the "Bib I iography and Index of Geology", 

but today one can search GeoRef online. GeoRef not only covers the 

"Bib I iography and Index of Geology", but is adding references from the 

"Bibliography and Index of North American Geology", "Bib I iography of 

Theses in Geology'', "Geophysical Abstracts", and the "Bibliography and 

Index of Geology Exclusive of North America". It is expected that the 

addition of these references wil I be completed by October, 1981. 

GeoRef wil I then contain about 970,000 references covering the period 

1785 to the present for North America and 1933 to the present for other 

areas. 
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In using a printed index, the searcher ought to know the key words 

and their hierarchy. The "Bib I iography and Index of Geology" uses 

three levels of indexing, which means that a 'set' (or complete index 

entry) has three parts; a first-level, a second-level, and a third-level 

term. The following examples i I lustrate this: 

1 Earthquakes 1 is used on 

emphasizing individual earthquakes, 

levels and 2 for studies 

and on level 2 under the first-

level terms 'Geologic hazards', 'Seismology', and 'Mantle'; e.g. the 

papers in the Symposium on "Volcanism and Upper Mantle Earthquakes" 

(Inter. Union Geod. and Geophysi cs, Moscow, 1971) are indexed under 

Mantle (1 >, Earthquakes (2); whereas the paper on "Multiple SCS 

Travel Times in the Western Pacific: lmpl ications for Mantle 

Heterogeneity" (Jour. Geophys. Res. 85, 1980, p.853-861) is indexed 

under Seismology (1 ), Mantle (2), and S-\Vaves (3), and also under 

Pacific Ocean (1 >, Seismology (2), and Mantle (3), but it is not 

indexed under Mantle as a first-level term. 

'Berates' includes use on level 2 under the first-order term 

'Minerals', and on level 3 as 

term 'Boron'; e.g . 8oron ( 1 ) , 

a commodity term 

Production (2), 

under first-level 

and Berates (3). 

It is also indexed on level 3 under first-level term 'Sediments' and 

second-level term 'Chemically precipitated sediments'. 

'Boudins' includes use on level 3 under the first-level terms 

'Deformation', 'Structural analysis', and 'Lineation'. 

To search for papers dealing with ore-deposits at plate 

boundaries one can use the terms 'Mineral deposits, genesis' (1 >, 
'Processes' (2), and 'Plate tectonics' (3); 'Mineral deposits, 

genesis' (1), 'Copper' <2>, 'Plate tectonics (3); or 'Plate 

tectonics' (1 ), with second-level terms such as 'Concepts' or 

'Effects', and third-level terms such as 'Metallogeny', 

'Metallogenic provinces', ' Minera lization', or 'Ore deposits'. 

The key to this hierarchy is the "GeoRef Thesaurus and Guide to 
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Indexing", without which the investigator cannot expect to perform a 

thorough search. In using the on I ine file, GeoRef, one must sti I I know 

what terms are appropriate (e.g. 'earthquakes' rather than 'earthquake', 

'seismic', or 'temb I or 1 l , but one is not dependent on a hierarchy. 

There are times, however, when it is useful 

designating that a key word be recognized as a 

this can be done when desired by prefixing a*; 

AND *Genesis AND *Plate tectonics. It is 

to restrict a search by 

first-order term, and 

e.g. *Mineral deposits 

advisable to allow the 

imagination free rein while one makes a preliminary I ist of index terms, 

and then to check aach of these in the Thesaurus to be sure that one 

uses the best possible terms in the search. Another resource is the 

microfiche I isting of index terms with their frequencies. This can be 

consulted offline and used to determine suitable truncated (abbreviated) 

terms. 

An advantage of online searching is that the search is always in 

the current version of the file. A number of Journals (including the 

Bulletin of the Geological Society of America, the Bulletin of the 

Seismological Society of America, Geochimica et Cosmochimica Acta, and 

the Journal of Sedimentary Petrology) are indexed for GeoRef directly 

from page proofs. Moreover an on I ine search covers any time-span within 

the I imits of the database, whereas searching in the printed 

Bib I iography must be done year by year, or in the case of the current 

year, month by month. 

GeoRef is produced by the American Geological Institute; 

GeoArchive by Geosystems, London, England. At the present time GeoRef 

is pub I icly avai I able in the United States only through SOC, and 

GeoArchive only through Lockheed, although Lockheed wi I I have both 

databases on its Dialog system early in 1981. Comparison between two 

competitive databases is not easy, especially when they are supported on 

different computer systems. The indexing systems used on GeoRef and 

GeoArchive are quite different; the set of terms that gives a 

successful search on one database is not necessarily successful on 

another, even though the required references may be present in both. 

Furthermore the database can be tested only through the computer system, 
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and SOC's Orbit and Lockheed's Dialog are so different that a user who 

Is very familiar with one may not know that he is making poor use of the 

other. 

As an I I lustration of the differing responses of GeoRef and 

GeoArchive, consider a search for Granite. On GeoRef, if we enter 

'Granite' we get 12,618 hits; i f we enter the truncated term 1Granit: 1 

(to include such terms as 'Granitic', 'Granitoid', or 1Granitization 1 ) 

we get 17,752 hits. On GeoArchive 'Granite' gets 909 hits and the 

truncated form 'Granit? 1 gets 3,182. (Note that truncation is effected 

by: in SOC's Orbit and by? in Lockheed's Dialog). GeoArchive uses a 

strictly hierarchical set of index terms, documented In "Geosaurus: 

Geosystems' Thesaurus of Geoscienc~', 3rd Edition, 

descriptor is identified by a 6-digit descriptor code. 

The following is a sample: 

541400 

541500 

541600 

542000 

542200 

542300 

542400 

542900 

543000 

543100 

543200 

543300 

543400 

Migmatites and migmatitic structures 

Granitisat ion 

Granite ser ies 

Igneous intr usions 

Plutons, stocks, and bosses 

Batholiths 

Ring Intrus ions 

Igneous rocks 

Plutonic rocks 

Granites and a dame I I i tes 

Granodiorites 

Pegrnatites and ap I ites 

Syenites 

1979. Each 

The following represent ative searches illustrate the way in which 

this numeric hierarchy of descriptor codes can be used: 
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Search Set number Number of hits 

DC=543100 1 2751 

DC=5431? 2 2751 

DC=543200 3 218 

DC=543100:DC=543299 4 2924 

DC=541600 5 33 

DC=541600:DC=541999 6 106 

DC=541400:DC=541599 7 422 

or 2 8 2751 

8 or 4 9 2924 

9 or 6 1 0 2987 

10 or 7 11 3274 

(DC=541400:DC=541699) 

or 12 3238 

(DC=543100:DC=543299> 

Gran it? 13 3182 

The postings that do not overlap between sets 12 and 13 are rocks 

such as Migmatites, Granodiorites, or Diorites, that are not indexed 

under 'Gran it?'. Or they are Granitoid Gneiss and the I ike that have 

not been indexed by the descriptor codes for Migmatites or Granite 

Series, etc, probably because the source citation is indexed under 

general terms such as 'Petrogenesis', 'Igneous geochemistry', 'Magmatic 

provinces', 'Plutons', 'Gneisses', etc. 

Suppose we wish to search for Adamel I ite, which is grouped with 

Granite as Descriptor Code 543100 in GeoArchive's Geosaurus. Using 

GeoRef, the truncated term 'Adamel I it:' yields 339 hits; 'Adamel I ite' 

being a third-level term under 'Igneous rocks' (1 > and 'Granite-

gr a nodi or i te f ami I y' ( 2) • Knowing that many citations in GeoRef do not 

occur in the smaller GeoArchive file, and because GeoArchive on October 
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31, 1980, had coverage only from 1974 through Apri I 1980 (unlike GeoRef 

that ranged from 1961 through November 1980 ), I restricted the GeoRef 

hits by confining the result to publication years 1976-78 (64 hits>, and 

not Abstracts (49 hits), and English Language (42 hits). After 

inspecting the first 15 of these postings, I chose the two thought 

most I ikely to be included in GeoArchive. 

title and the other does not. 

The two postings are: 

One has 1Adamel I ite' in the 

Facer, R.A. Geochemistry and Heat Generation in the Durandal 

Adame! I ite at Yetholme, New South Wales. Linn. Soc. N.S.W., 

Proc. <Aus) 102, No. 449 (1977) p.26-35. 

Max, M.D. and others. The Galway Granite. 

Bull. 2, No. 3 (1978) p.223-233. 
lrel. Geol. Surv., 

Turning now to GeoArchive, I made the following searches: 

Search 

DC=543100 

Adame I I it? 

1 and 2 

Yetholme/Ti 

Galway(W)Granite/Ti 

Set number 

1 

2 

3 

4 

5 

Number of hits 

2751 

2757 

2751 

5 

The single posting with 1Yetholme 1 in the title is a discussion, 

published in J. Geol. Soc. Aust. 24/1-2 p. 121-123, of a paper by R.A. 

Facer in J. Geol. Soc. Aust (23) 76 p. 243-248. The paper retrieved in 

GeoRef is apparently not in GeoArchive. None of the five postings with 

'Galway Granite' in the title correspond to the paper retrieved in 

GeoRef . A search on the Authors of that paper also failed to find the 

citation in GeoArchive. GeoArchive is not sufficiently complete for me 

to finish the comparison of postings of papers on 'Adame! I ites 1 in the 
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two databases. 

Because 'Granites and adamel I ites' is a single descriptor in 

GeoArchive, every paper indexed 

indexed also under 'Granites'. 

distinguish between 'Granites' 

under 

It 

and 

'Adamel I ites' is necessarily 

is therefore impossible to 
1Adamel I ites' in searching 

GeoArchive. There is no such bui It-in restriction for GeoRef. 

Spel I ing is, of course, important, as the following example on 

GeoArchive i I lustrates: 'Granitization' 31 hits; 'Granitisation' 194 

hits; 1Graniti?ation 1 199 hits. 

It is a simple matter to determine the number of entries in a 

database on SOC's Orbit by a command I ike 'Granite or Not Granite'. On 

October 29, 1980, the number of postings in the database was 636,428. 

Because Lockheed's Dialog system does not permit the search 'Granite or 

Not Granite', one cannot use this technique on GeoArchive. However, one 

can I ist the number of citations for each publication year and add these 

together to determine the size of the GeoArchive file. This also yields 

interesting information about GeoArchive's coverage as of November 1, 

1980, when the total number of items in GeoArchive was 269,382, and the 

last update was Apri I 1980. 
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Years 

lnval id years 

Before 1960 

1960 through 1968 

1969 through 1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

Number of Citations 

39 

16 

123 

16,241 

15,452 

38,792 

44,084 

46,668 

40,535 

35,211 

28,923 

3,298 

The size of a file can, of course, be misleading as an indicator 

of quality. have found t hat many of the entries that I retrieve from 

GeoArchive turn out to be in a category that might be cal led news items. 

Rather often GeoArchive gives me an item from the program 

when what I am looking for i s t he formal publication. 

posting is an example of th is: 

of a meeting 

The following 

"Cadomian or Hercynian Ma in Deformation in Central Brittany. The 

Hercy nian (sic) Gran ites , Reply" in J. Geol. Soc. (London) 137/2 

(1980) p. 213. 

This is a brief abstract of a paper presented at a conference, but 

in searching GeoArchive one cannot exclude Abstracts as one can do in 

GeoRef. It might be remarked that the correct title of this reference 

is "Cadomian or Hercynian mai n deformation in central Brittany? The 

Hercynian granites reply!" . have found errors of this sort to be 

much more frequent i n GeoAr chive than in GeoRef, though it would be 

difficult to provide stat i sti cs . 

Categories indexed by GeoArchive but not by GeoRef include book 

reviews and the 'News an d Views' section of Nature. When these 
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artlcles are new, they are often very valuable to me and to my students, 

but It would be unusual for me to search for them online. If you want 

to find them, you have to use GeoArchive, but to include them in the 

total count gives a biased figure for the size of the database. It is, 

of course, a matter of opinion whether news items I ike these should be 

included or not; so the point is that comparison of size is by itself 

inadequate as a criterion of the quality or uti I ity of a database. It 

does not matter to me how many items that I do not need are included; 

alI that counts is that successfully retrieve what I am looking for 

when I make my searches. 

have seen reports of studies in which supposedly identical 

searches were performed on both GeoRef and GeoArchive, and ratios were 

computed involving the number of 'relevant' hits. But what is a 

'relevant' hit? Surely it is in the eye of the beholder that a hit is 

recognized as relevant or not, and besides if the number of supposedly 

relevant hits is disappointingly smal I, this may be due to an inadequate 

strategy, to inadequate knowledge of the command language, or even to a 

difference in the effectiveness of the way in which the 

been loaded on the computer system. 

that the database itself is defective. 

It Is not certain 

database has 

that It means 

At an On I ine Conference in London in December 1979, C. Oppenheim 

and S. Perryman, both of the Centre for Information Science, City 

University, London, gave a paper comparing GeoRef and GeoArchive. The 

GeoRef searches were repeated by Dr. G.N. Rassam, of the American 

Geological Institute, with astonishing results <The GeoRef Newsletter, 

Vol.3, No.1, May 1980). By using better strategies the number of 

references retrieved in the six searches increased from as I ittle as 147 

percent to as much as 334 percent. This II lustrates dramatically how 

much more a ski I led user can get out of a file, and how dangerous it Is 

for an inexperienced person to suppose that :1e can compare two databases 

by attempting to repeat the same searches on each of them. 

A ful I comparison of the databases should take into account the 

completeness of the information given for a typical citation, and 
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whether supplementary information is included that could be used for 

searching. For example, GeoRef allows the user to search for references 

that include a map, and the scale and character of the map are part of 

the GeoRef citation. For references added since September 1977, one can 

even search by latitude and longitude. SOC's Orbit does not have the 

ranging capabi I ity needed to make ful I use of the coordinate information 

in GeoRef, but Lockheed's Dialog permits searches based on ful I ranging 

of coordinates. The following example i I lustrates a search performed 

on a test subset of GeoRef (108,503 items) on the Dialog system: 

Search Set number Number of hits 

LT=N320000:LT=N420000 

LN=W1140000:LN=W1243000 

1 and 2 

2 

3 

4041 

1297 

906 

The latitude (LT) and longitude (LN> fields provide two digits 

each for minutes and for seconds. The set that results is confined to 

California and its immediate ly neighboring areas. 

is: 

An example of a hit 

"Geochemistry of Dry Stream Sediment and Bedrock Samples, 

Turbine I la-Gambel Oak In stant Study Area, Mohave County, Arizona" 

(USGS Open-file Report No. 80-136, 1980), which was indexed in 

GeoRef with coordinates N341500; N370000; W1123500; W1144500. 



I I I. SCIENCE CITATION INDEX 

Science Citation Index is a multidisciplinary index, which I ike 

Social Sciences Citation Index is available both in printed form and 

on I ine. At Pomona Col lege the printed form of SCI is avai I able, but 

the five-year cumulation volumes are not. Whereas users of the printed 

"Bib I iography and Index of Geology" commonly refer to volumes from 

earlier years, it is more I ikely that users of SCI wi I I use only the 

volumes for the current year. But if previous years are also to be 

searched, the advantage of searching on I i ne is very great. SCI is 

printed in small type. 

UnlIke GeoRef, SCI's index terms come only from the title. They 

can be searched through the Permuterm Subject Index <PSI), in which 

permuted pairs of words are arranged as a two-level alphabetical index; 

i.e. under any one word is an alphabetical I ist of other words that 

occur In association with it in the title of an indexed article. 

SCI consists of three indexes: the Source Index, which is an 

author index to the more than 420,000 articles covered each year; the 

Permuterm Subject Index, already described; and the Citation Index. 

Although each is a valuable resource, find that I use the Citation 

Index much more often than I do either of the others. The reason is that 

GeoRef is such a good index for geological I iterature that it is the 

obvious first choice. Because GeoRef is more specialized than SCI, it 

Is more complete in Its coverage of geological periodicals, and it is 

indexed far more thoroughly than SCI can be by merely taking words from 

the titles. With its multidisciplinary scope, SCI could never be 

indexed as GeoRef is. 

The unique feature of the Citation Index is its inclusion of every 

paper, no matter how old, that has been cited by an article published 

during the year covered. The online version, SCI, is divided into a 

file covering 1974-1977, and a file covering 1978 to the present. If 

you know a paper 

it is I ikely that 

that can be considered a key reference for a concept, 

later writers wi I I have cited it; and if they have 
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done so, you can find them through the Citation Index. 

For example, anyone doing serious work on the measurement of 

earthquake magnitude Is I ikely to cite C.F. Richter's classic paper: 

''An Instrumental Earthquake Magnitude Scale", Seismological Society of 

America, Bulletin v.25, 1935, p.1-32. 

Using the Citation Index we find a number of recent papers that 

cite Richter's 1935 paper. They include: 

Kanamort, H.: "Quantification of Earthquakes", Nature v.271, 

1978, p.411-414. 

Bloom, E.D., and R.C. Erdmann: "Frequency-Magnitude-Time 

Relationships In the NGSDC Earthquake Data File", Seismological 

Society of America, Bulletin v.69, 1979, p.2085-2099. 

In the first of these, Kanamori Introduces a major modification of 

Richter's 1935 scale. The second cites papers proposing alternative 

ways of measuring earthquake magnitude, Including the use of seismic 

body waves or seismic surface waves (Gutenberg and Richter, 1954; 

Richter, 1958), and the concept of seismic moment (Kanamorl, 1977) to 

relate event size to the size of surface faulting. 

At a meeting on Computers and Geology held at Syracuse University 

In October 1979, one of the speakers discussing remote sensing referred 

to the work of Crain on the distribution of craters on ~1ars. During a 

coffee break In the sessions I used my portable terminal to access 

GeoRef and found the following reference under <CRAIN:/AU OR CRANE:/AU> 

AND MARS 

Crain, lan K.: "Statistical Methods for Geotectonic Analysis", Int. 

Geol. Congress, 24th Session, Canada. 1972. Abstracts. vol .24, 

p.70-71. 

140 



Connecting to SCI on Dialog, 

pub I !cation by Crain: 

I found a paper that cited a 1972 

Buckley, P.A. and F.G. Buckley: "Hexagonal Packing of Royal Tern 

Nests", Auk, v.94, 1977, p.36-43. 

The paper in Auk contains 17 references, some of which are 

interesting to a geologist concerned with random patterns, such as might 

occur on Mars or be observed by remote sensing of the Earth. 

A feature of Science Citation Index that I find of great interest 

is the possibility it offers for discovering and mapping 

interconnections in the I iterature on a given topic. This has been 

discussed by Cawkel I (1977); and Scrutton (1977) has applied the method 

to the I iterature formulating the sea-floor spreading and plate tectonic 

hypotheses. 

IV. SMITHSONIAN SCIENCE INFORMATION EXCHANGE 

According to SDC, "SSIE covers research in progress and recently 

completed research sponsored by over 1,300 Federal, state, and local 

government agencies; associations and foundations; individual 

investigators; universities and col leges; and some industrial and non

U.S. organizations. Includes basic and applied research in alI areas of 

the life, physical, social, behavioral, and engineering sciences." The 

file is available online through SDC; it covers fiscal year 1974 to 

date, with approximately 108,000 projects per fiscal year of coverage, 

and it is updated monthly. Because the file is bui It from sources in 

the pub I ic domain, the amount of information under any one item is much 

more extensive than is the case for GeoRef, GeoArchive, or SCI, which 

are usually indexing copyrighted journals or books. This means that in 

addition to using the set of index terms, one can search on key words 

from an abstract that may be several paragraphs in length. 

I use SSIE when I wish to find out who is presently doing research 
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on a particular topic. For example, one may wish to find out the 

current research activity of someone whose publ !shed work you already 

know. SSIE has an obvious use, too, for a researcher who is planning a 

project. One can determine whether any similar work is currently being 

funded, and so not only avoid unwitting dupl !cation, but possibly learn 

about someone with similar interests with whom one ought to be 

communicating. One may even look for a granting agency that might 

sponsor the project being considered. I use SSIE when advising 

students who are looking for a graduate school where work along certain 

I ines is being done; or simply to discover something about the research 

activity of a person or a department. 

As an example, consider an enquiry to find out who is currently 

doing funded research on Mylonites. The truncated term 'Mylonit:' gave 

me four postings, whose titles and funded amounts were: 

1. An experimental study of the rheology of crustal rocks. 

$64,994. 

2. A study of mylonitic rocks from major fault zones. $35,000. 

3. Age studies of structures in the Nagssugtoqidian Mobile Belt, 

West Greenland. $2,832. 

4. Structural-petrolog ical study of the Whipple-Buckskin-Rawhide 

Mountains dislocation terrane, California and Arizona. $70,300. 

The ful I postings are too long to include here, though they are 

interesting reading. At Brown University the work includes the effect 

of water on both brittle and duct! le deformation; the relationship of 

the flow law for granite and diabase to those of their consituent 

monomineral ic aggregates; the textures seen in naturally deformed rocks 

exposed along ancient faults; the effect of annealing on those 

textures; and optical and transmission electron microscopic study of 

natural mylonites from ancient faults. 
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A study of the mylonites within the San Andreas fault system of 

California is being conducted at the State University of New York at 

Binghamton. 

with the 

A geologist at Miami University, Ohio, is collaborating 

University of Liverpool in a study of mylonites and 

pseudotachyl ites in an ancient zone of weakness in West Greenland. At 

the University of Southern California two geologists are working on a 

thrust complex in which the rocks of the lower plate are mainly 

mylonitized gneisses. 

A search on 'Mylonit:' is, of course, a very unsophisticated 

strategy. If one expected completeness it would be advisable to search 

on related terms such as 'Cataclastic rocks', 'Pseudotachylite', or 

'Thrusting'. But perhaps the scope achieved by the search is 

sufficient for the purpose intended. A search for 1Cataclast:' AND NOT 
1Mylonit: 1 yielded the following postings: 

1. The Batesburg-Edgefield cataclastic zone 

tectonic boundary in the South Carol ina Piedmont. 

2. Greenville 2 Degree Quadrangle. 

a fundamental 

3. Glacier Bay National Monument Wilderness Study Area. 

Further information about the investigators who are working on 

projects of interest can be obtained by looking up their names in 

current issues of the printed "Bib I iography and Index of Geology", or, 

of course, in the on I ine GeoRef. 
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V. CASE STUDIES 

GeoRef and GeoArch i ve are the two f i I es of spec i a I interest for 

comparison. The approach I take here is this: first perform a search 

on one of them; next determine which of the citations found are useful; 

and finally look for these in the other database by the surest way of 

finding them (e.g. by author, title, or source>. If these citations 

are found in the second database, then print them in ful I to determine 

in retrospect which search strategies would have been successful in 

finding them. Most of the examples arose in my undergraduate classes 

during the first two months of the academic year 1980-81. 

1. Ore Deposits and Plate Boundaries 

On a weekend, when online searching was 

references that would be a good introduction 

unavai I able, we wanted 

to the topic of the 

relationship between Ore deposits and Plate boundaries. First we must 

think of possible synonyms and use the Thesaurus to determine their 

status. Once a first-level term is chosen, the Thesaurus usually gives 

guidance regarding second-level terms to use with it. Because the 

latest annual compilation of the "Bib I iography and Index of Geology" was 

for 1979, we began with this year, looking under: 'Mineral deposits, 

genesis' (1), 'Processes' (2), and 'Plate tectonics' (3). <The second

level term, 'Concepts', also includes useful references>. The first 

reference is: Hamilton, W., "An overview: Plate Tectonics -its 

influence on Man", California Geology, v.31 (10), 1978, p.223-228. For 

further reading Hamilton suggested: Sawkins, F.J., "Sulfide ore 

deposits in relation to plate tectonics", Jour. Geology, v.80, 1972, 

p.377-397. 

This paper by Sawkins was one of the earliest to treat the topic, 

and it is therefore a good one to use for a citation search. Referring 

to the printed Citation Index for 1979 (the latest complete year>, we 

find several recent articles that cited the Sawkins paper. They 

include: Francheteau, J., and others, "Massive deep-sea sulphide ore 

deposits discovered on the East Pacific Rise", Nature, v.277, 1979, 
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p.523-528. The Citation Index for Jan.-Feb. 1980 gives: MacGeehan, 

magmatism and 

v. 283' 1980' 

and Kuroko-type 

1980' p • 11 -1 4. 

p. J.' and Maclean, W.H.: "Thol e iitic basalt-rhyolite 

massive sulphide deposits at Matagam i , Quebec", Nature, 

p.153-157; and Si II itoe, R.H. "Are porphyry copper 

massive sulfide deposits incompatible?", Geology, 

Both refer to ore deposits that probably had 

constructive or destructive plate boundaries. 

v.8, 

their origin at either 

Under 'Mineral depos its, genesis' (1 ), 'Processes' (2), and 'Plate 

tectonics' (3), the 1978 Bib I iography gives: Tarl ing, 0 .H., "Some 

economic imp I ications of continental drift", Naturwissenschaften, v.64, 

1977, p.16-22, which also cites Sawkins' 1972 paper. Under ' Mineral 

deposits, genesis' (1 ), 'Processes' (2), and 'Hydrothermal processes' 

(3), the 1978 Bibliography gives: Bonatti, E., "The origin of metal 

deposits in the oceanic I i thosphere", Sci. Amer. v.238(2), 1978, 

p. 54-61 • This is not only a good introduction, but it cites an ear I ier 

review article by Bonatti on "Meta I I ogenes is at oceanic spreading 

centers", Ann. Review of Earth and Planetary Sciences, v.3, 1975, 

p.401-431. (This reference is incorrectly given in GeoRef as by 

Bonnatt i.) Under the same set of index terms we also find: Rona, p .A.' 

"Plate tectonics, energy and mineral resources: basic research leading 

to payoff", EOS Amer. Geophys. Union, Trans. v.58(8), 1977, p.629-639. 

(This reference is cited in GeoRef as an abstract, although it is 11 

pages long and has an extensive and useful bibliography.) 

After consulting the bibliographies in these eight papers, was 

able to I ist about 20 references, alI of which were available in our 

I ibrary. Among the most useful additional references found were these: 

Garson, M.S., et al, "Mineralization at destructive plate 

boundaries; a brief review", In "Volcanic processes in ore 

genesis", lnst. Mining Metallurg., London, 1977, p.81-97. 

Si I I itoe, R.H., "A plate tectonic model for the origin of porphyry 

copper deposits", Econ. Geol ., v.67(2), 1972, p.184-197. 
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Si II itoe, R.H., "Tin mineralisation above mantle hot spots", 

Nature, v.248, No.5448, 1974, p.497-499. 

Strong, D.F., "Metallogeny and plate tectonics", Geol. Assoc. 

Canada, Sp. Paper 14, 1976, 660p. 

Wa I ker, W., "Meta I I ogeny and g I oba I tectonics", Benchmark vo I • 29, 

1976, 413p., Dowden, Hutchinson and Ross. 

Wright, J.B., "~1ineral deposits, continental drift and plate 

tectonics", Benchmark vol. 44, 1977, 417p., Dowden, Hutchinson and 

Ross. 

If we took every reference from each of these sources, and used 

the more important of them as citation entries in SCI, the resulting 

bib I iography would be extensive. But for my present purpose we have 

sufficient to compare the treatment of these references by GeoRef and 

GeoArchive. 

I found fourteen papers by starting with GeoRef and SCI and then 

consulting the bib I iographies given in the original documents. The 

papers forming the test set are by Bonatti (1975, 1978), Francheteau 

(1979), Garson (1977), MacGeehan (1980), Rona (1977), Sawkins (1972), 

Si II itoe (1972, 1974, 1980), Strong (1976), Tarl ing (1977), Walker 

(1976>, and Wright (1977). AI I fourteen are in GeoRef, but the 

misspel I ing of Bonatti would prevent the 1975 paper from being found if 

the search depended upon the author's name. Likewise Rona's paper would 

not be found if the search excluded abstracts, though the paper is a 

substantial one. 

Searches based on the author's name or words taken from the title 

show that half of the references are not in GeoArchive; namely, Bonatti 

(1978), Rona (1977), Sawkins (1972>, Si II itoe (1972), Tarl ing (1977), 

Walker (1976), Wright (1977). The last two are indirectly represented 

in GeoArchive by book reviews. 
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Seven of the fourteen are found in both GeoRef and GeoArchive. To 

aid comparison, they are I isted here in pairs, one from each database, 

in alphabetical order of the first author's name. 

Abbreviations used by GeoRef under SOC's Orbit system are: Tl 

Title; AU Author; OS Organizational Source; SO Source; DT Document 

Type; CC Category Code; IT Index Term; ST Supplementary Term; CORD 

Coordinates; NO Notes; LA Language.; 

indicates a first-level term. 

AB Abstract. The prefix * 

GeoArchive's descriptor codes are numeric forms of the descriptors. 

Because they do not include new information, they are omitted from 

the examples that follow. 
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GeoRef: 

Tl -Metallogenesis at oceanic spreading centers 

AU- Bonnatti, E. (sic) 

OS - Lamont-Doherty Geol. Obs. Palisades, N.Y. USA 

SO- Annu. Rev. Earth Planet. Sci. (AREPCI >, v.3, p.401-431, 1975, 

Tables, Sketch maps 

DT - S (Serial>; ANL (Analytic) 

CC - 2-27 (Economic geology, metals> 

IT- *Mineral deposits; *Genesis; Metals; Plate tectonics; Sea-floor 

spreading; Hydrothermal processes; Chemical composition; Crust; 

Mantle. 

GeoArchive: 

Metallogenesis at oceanic spreading centers 

Bonatti, E 

Annu Rev Earth Planet Sci (Palo Alto) AREPS 

1975 3 p401-431 

Language: English 

Descriptors: Sea floor spreading; Ore genesis; Subject reviews 
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GeoRef: 

Tl -Massive deep-sea sulphide ore deposits discovered on the East 

Pacific Rise. 

AU - Francheteau, J.; Needham, H.D.; Choukroune, P.; Juteau, T.; 

Seguret, M.; Ballard, R.D.; 

Cordoba, D.; Guerrero, J.; 

Hekinian, R. 

Fox, P.J.; 

Rangin, C.; 

Normark, W.; Carranza, A.; 

Bougault, H.; Cambon, P.; 

OS -Woods Hole Oceanogr. lnst. Woods Hole, Mass. USA; State Univ. 

N.Y. at Albany USA; U. S. Geol. Surv. USA 

SO - Nature CGBR) CNATUAS), Vol. 277, No. 5697, 00280836, p. 

523-528, 1979, 26 Ref., II Ius., Table, Sketch map 

DT- S (Serial>; ANL (Analytic) 

CC - 2-27 (Economic Geology, Metals) 

IT- *Pacific Ocean; Economic Geology; Metals; *Mineral Deposits; 

*Genesis; Processes; Plate tectonics. 

ST- Northeast Pacific; East Pacific Rise; Deep-sea environment; Ore 

deposits; Sulfides; Massive deposits; Occurrence; Mid-ocean ridges; 

Grade; Zinc; Copper; Iron; Cyprus-type; Metallogeny; Crust; Oceanic 

type; Mineralization; Geochemistry; Major elements; Minor elements; 

Trace elements; Mineral deposits, genesis; Halmyrolysis 

CORD- N205300; N205500; W1090200; W1090400. 
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GeoArchive: 

Massive deep-sea sulphide ore deposits discovered on the East 

Pacific Rise 

Francheteau, J.; Needham, HD.; Choukroune, P.; Juteau, T et al 

Nature (London) 277/5697p523-528 1979 JRNL Code: NATULG 

Language: English 

Descriptors: Sulphide deposits; Mineral discoveries; Geochemistry of 

mineral discoveries; Ocean ridges 

Auxi I iary descriptors: East Pacific Ridge 
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GeoRef: 

Tl -Mineralization at destructive plate boundaries; a brief review 

(In, Volcanic processes in ore genesis) 

AU- Garson, M.S.; Mitchel I, A.H.G.; Anonymous 

SO- lnst. Mining tv1etallurg., London, GBR, p.81-97, 1977, 128 Ref., 

I I lust., Sketch map (Joint meeting of the Geological Society of 

London, Volcanic Studies Group, and the Institution of Mining and 

Metallurgy, London, Jan. 21-22, 1976) 

DT- B (Book); C (Conference publication>; ANL <Analytic) 

CC- 2-27 (Economic geology, metals) 

IT- *Mineral deposits; *Genesis; Environment; *Plate tectonics; 

Processes; Mineralization; *~-1etals; Ore deposits. 

ST -Mineral deposits, genesis; Subduction zones; Review; Island 

arcs 

GeoArchive: 

Mineralization at destructive plate boundaries a brief review 

Garson, MS; Mitchel I, AHG 

Cont. Dates: 21 January to 22 Janua No: 76-0018 

Spec Publ Geol Soc Lond (London) 1977 7 p81-97 SPGSLI Language: 

Conference proceedings (sic) 

Descriptors: Tectonic control of mineralisation; Destructive plate 

margins; Subject reviews 
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GeoRef: 

Tl Tholeiitic basalt-rhyolite magmatism and massive sulphide 

deposits at Matagaml, Quebec 

AU - MacGeehan, P.J.; Maclean, W.H. 

OS - McGi II Un iv., Dep. Geol. Sci. Montreal, Que. Can 

SO- Nature (GBR> (NATUAS>, vol. 283, No. 5743, 00280836, p.153-157, 

1980, 46 Ref., I I I us., Geo I . sketch map 

DT - S (Serial); ANL (Analytic) 

CC - 2-27 (Economic geology, metals) 

IT- *Quebec; Economic geology; Polymetal I ic ores; *Canadian shield; 

*Mineral deposits; *Genesis; A ff in it i es; *Metamorphic rocks; 

Metavolcanic rocks; Trace elements; *Rare earths; Abundance. 

ST- Canada; Matagami; North America; Archean; Lower Precambrian; 

Precambrian; Greenstone belts; Noranda-type; Iron; Zinc; Copper; 

Metals; Ore deposits; Massive deposits; Sulfides; Volcanism; 

Exhalative processes; Stratiform deposits; Tholeiitic composition; 

Exploration; Geochemistry; Major elements; Mineral deposits, 

genesis; Basaltic composition; Rhyolitic composition; Hydrothermal 

alteration; Metasomatism 

CORD- N490000; N500000; W0770000; W0780000. 
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GeoArchive: 

Tholeiitic basalt-rhyolite magmatism and massive sulphide deposits 

at Matagami, Quebec 

MacGeehan, PJ; Maclean, WH 

Nature (London) 283/5743p153-157 1980 JRNL code: NATULI 

Language: Eng I ish 

Descriptors: Tholeiitic basalts; Andesites and rhyolites; Magmatism; 

Sulphide deposits 

Auxl I iary descriptors: Quebec 
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GeoRef: 

Tl -Tin mineralisation above mantle hot spots 

AU- Sil I itoe, Richard H. 

SO- Nature, CNATUAS>, vol. 248, No. 5448, p.497-499, Sketch maps, 

1974 

DT - S ( Ser i a I ) 

CC- 1-02 (Economic geology) 

IT- *Tin; *Genesis; Ore deposit?; Belts; Mineralization; Plate 

tectonics; Mantle; Hot spots; Precambrian; Phanerozoic; *Mineral 

deposits; Processes; Igneous processes; Plumes; Global. 

GeoArchive: 

Tin mineralisation above mantle hot spots 

Si II itoe, RH 

Nature (London) 1974 248/5448p497-499 NATUL 

Language: English 

Descriptors: Tin ores; Mantle hotspots 
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GeoRef: 

Tl - Are porphyry copper and Kuroko-type massive sulfide deposits 

incompatible? 

AU - S i I I i toe, R. H. 

SO- Geology (Boulder) (USA) (GLGYBA), Vol. 8, No. 1, 00917613, p. 

11-14, 1980, 40 Ref. 

DT- S <Serial); ANL (Analytic) 

CC- 2-27 <Economic geology, metals) 

IT- *Metals; *Genesis; Volcanism; *Copper; *Polymetal I ic ores; 

*Mineral deposits; Processes; *Plate tectonics; Concepts; 

Metallogeny; *Volcanology. 

ST-Ore deposits; Porphyry copper; Massive deposits; Sulfides; 

Mineral deposits, genesis; Island arcs; Submarine environment; 

Subaerial environment; Cauldrons; Stratovolcanoes; Volcanoes; Calc

alkalic composition; Volcanic rocks; Igneous processes; Hydrothermal 

processes; Kuroko-type; Environment 
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GeoArchive: 

Are porphyry copper and Kuroko-type massive sulfide deposits 

incompat ible (sic) 

Sil I itoe, RH 

Geology (Boulder) 8/1 p11-14 1980 JRNL Code: GEOLWI 

Language: Eng I ish 

Descriptors: Ore genesis; Porphyry copper ores; Kuroko deposits; 

Volcanism; Island arcs; Sulphide deposits 

156 



GeoRef: 

Tl -Metallogeny and plate tectonics 

AU - Strong, D.F. <Ed) 

SO- Geol. Assoc. Can., Spec. Pap. (Can) (GASPBY), No. 14, 660P., 

1976, I I Ius., Plates, Sects., Geol. sketch 

LA - (Summaries in: Fr) 

NO- Individual papers are cited in this bibliography under the 

separate authors 

DT - S (serial>; MON <Monographic) 

CC - 2-26 (Economic geology, general and mining) 

IT- *Plate tectonics; Concepts; Metallogeny; *Metals; *Genesis; Ore 

deposits; *Mineral deposits. 
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GeoArchive: 

Metal Iegeny and plate tecton ics. Proceedings of a special symposium 

held at the Joint Annual Meeting of the Geological and Mineralogical 

Associations of Canada, St Johns 

Strong, DF 

Conf. Dates: 21 May to 01 June No: 74-0120 

Spec Pap Geol Assoc Can <Toronto) 1976 14 SPGACI 

Language: Conference proceedings (sic) 

Notes: Conference proceedings 

Descriptors: Conference proceedings; Ore genesis; Plate tectonics; 

Tectonic control of mineralisation 

My object is to demonstrate a method by which a user can compare 

counting the total databases. recommend that, rather than simply 

number of postings in each database, the user should list several 

references known a priori to be of importance, and search for these in 

each database. To ensure that the searches are unbiased, they must be 

based on known titles, authors, and dates of publication. In this 

manner, the searcher's ski I I in using particular indexing methods is not 

confounded with the comparison, whose objectivity is therefore made as 

great as possible. The user can then compare the number of retrievals, 

and can consider how serious it is that certain references of known 

value were not found in one or another of the databases. A measure of 

relative quality is provided by comparing the searchable information 

included with each individual posting in a pair, one member from each 

database. The effects on searching that result from different indexing 

methods and different computer systems can be evaluated when information 

gathered in this way is available to the user. Readers of this paper 
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can compare GeoRef and GeoArchive either by examining the para I lei 

citations included here or by using the same method on another set of 

references of their own choice. 

2. Crystal Structure of Berates 

While teaching an introductory mineralogy class, noticed that 

the formulas of the berates Kernite and Tincalconite given by Bragg and 

Claringbull (1965, p.161, 164) seemed to be incorrect. A search of 

GeoRef immediately gave two crucial references. (For the present 

purpose, and with consideration of the requirement for space, neither 

the search strategy nor the full citations need be given here). "The 

Crystal Structure of Kernite NA 2 B 4 0 6 (OH> 2 TM3H 2 0'' <Giese, R.F., 

Jr, 1966); "The Crystal Structure of Tincalconite" (Giacovazzo, C., et 

al, 1973). These references are not in GeoArchive. 

We can use these sources along with SCI to obtain a bibliography 

of later work on the two minerals. As the source documents were 

readily accessible, found that Giacovazzo had cited two key papers, 

one by C.L. Christ and R.M. Garrels (1959), and the other by C.L. Christ 

(1960). These references are in neither GeoRef nor GeoArchive, 

because GeoRef's principal coverage at present goes back to 1961 and 

GeoArchive's only to 1974. 

After reading the two papers by Christ, it was natural to search 

for alI of his pub I ications on berates, and therefore the following 

search was performed on Ge~qef: 

CHRIST, C:/AU (52 postings) 

2 1 AND (BORATE: OR KERNITE OR BORAX OR TINCALCONITE OR 

COLEI'IlAN I TE OR B) (19 postings) 

Eighteen of these postings are independent. They range in 

publication date from 1962 through 1977; some contain abstracts, one of 

which has a length of about 120 words. 
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Because I had to look for references that could be more than 6 

years old, 'Borates' alone might not retrieve alI the post i ngs that are 

in the database. therefore broadened the search by including the 

names of common hydrated borates, and tried to find boron in the 

chemical formulas by searching for 'B'. The inclusion of 'B' found 3 

references that would otherwiSe have been missed. They are: "Crystal 

structure of Strontioginorite", Amer. Miner. v.55, 1970, p.1911-1931; 

"Substitution of boron in si llcate crystals", Norsk Geol. Tidsskr., 

v.45, 1965, p.423-428; and a third that is remarkable enough to give in 

fu I I : 

Tl - Crystal structure of Veatchite 

AU -Clark, Joan R.; Christ, C.L. 

SO- Naturwissenschaften, v. 55, No. 12, p. 648, Table, 1968 

IT- *Crystal structure; Veatchite; *Mineral data; Structure. 

AB -The chemical formula of Veatchite has long been a subject of 

controversy. Solution of the structure shows a structural formula 

corresponding to 4SR0.118 2 0 3 .7H 2 0, which agrees with an early 

chemical analysis. The space group is AA and cell dimensions are A 

= 20.86A, B = 11.74A, C = 6.652A, Beta= 92.10 degrees. Coordinates 

of the atoms are given in the table. Veatchite is dimorphous with 

P-Veatchite for which the structure was reported recently. Both 

minerals contain two infinite polyanlon sheets; independent B<OH) 3 

groups in the presence of these sheets were observed for the first 

time. 

It happens that in the formulas as given, boron never appears as a 

B separated by spaces from other symbols. Examination of the I !sting 

shows that it could be retrieved as a reference to a boron mineral only 

by a specific search for 'Veatchite'. Its retrieval in this case is a 

coincidence; 'B' belongs to 'B axis' and not to Boron! It would have 

been interesting to see how the reference had been indexed in 
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GeoArchive, but unfortunately GeoArchive begins 6 years too late to 

include it. 

I had sufficient confidence In my work with the GeoRef Thesaurus 

and Orbit system to think that I probably did not miss many relevant 

postings present in the database. But if I attempt the same search on 

GeoArchive, I might not use the hierarchical index correctly. To avoid 

this, I printed in ful I every GeoArchive posting that had 'Christ, CL' 

as an author; first making sure with Dialog's EXPAND command that there 

were no alternative ways of referring to Christ's name. 

retrieved eight postings in GeoArchive, but only one relates to 

boron: 

A crystal-chemical classification of borate structures with 

emphasison (sic) hydrated berates 

Christ, CL; Clark, JR 

Cont. Dates: 08 December to 12 Decem No: 75-0408 

Phys Chern Miner (Berlin) 1977 2/1-2 p59-87 PCMINI 

Language: Conference proceedings (sic) 

Descriptors: Other borate arsenite and antimonite minerals; 

Chemistry of minerals 

In contrast, 

Berates; *Crystal 

GeoRef indexes the same paper under *Minerals; 

chemistry; Classification; *Crystal structure; 
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Principles; Definition. 

GeoArchive had one posting with 1Tincalconite 1 in the title: 

Tincalconite from Larderel lo (Tuscany) 

Quagl iabella -/ F; Vurro, F (sic) 

Period Mineral (Rome) 1973 42/3 p583-589 PMINE 

Language: Ita I ian 

Descriptors: Colemanite Group 

Auxi I iary descriptors: Toscana and Emil ia-Romagna 

The structure of Tincalconite is related to that of Borax; it is 

not correctly classified under 'Colemanite 

find this reference only by looking for 

Group'. The searcher can 
1Tincalconite 1 in the title. 

The source is presumably "Period i co d i Mineralogia: Rome", which is 

included in the "Bibliography and Index of Geology" I i st of serials for 

1973 and 1978, but not for the years between. failed to find the 

citation in GeoRef when searched for 1 TINCALCONITE/TI AND 

LARDERELLO/T I 1 • Not having access to the source, I cannot comment 

further on the reference. 

The latest comprehensive paper I found on the borate minerals is 

Christ, C.L., and Clark, J.R., "A crystal-chemical classification of 

borate structures with emphasis on hydrated borates" (Phys. Chern. of 

Minerals, v.2, 1977, p.59-87). Searching on SCI for papers that have 

cited it, I found four references. It is therefore unlikely that any 

other significant paper has been published up to the time of the last 

update of the SCI file (which on September 15, 1980, was Week 32). 

As a final enquiry, I determined from SSIE whether funded research 

on the borates was being performed. The search 'BORATE: AND CRYSTAL: 
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AND MINERAL:' resulted in three postings. One has the title "Ferrous 

slag technology -Minimizing minerals and metal needs"; the other two 

both have the title "Solutions- Mineral equilibria", and list the 

Investigator as C.L Christ, of the U.S.G.S. In his abstract Christ 

wrote: "Increasing attention is being given to the influence of crystal 

structures, and the kinetic difficulties· in forming these, and the way 

these factors influence the natural behavior of minerals. This latter 

work is carried out mostly on borate minerals for whose structures and 

geochemistry there exists a considerable body of knowledge." 

It is sad to note that this distinguished contributor to the 

understanding of the crystal structure of the borate minerals died of a 

heart attack on June 29, 1980. 

3. Leaky Transforms 

A report appeared in Science (v.206, 12 October 1979, p.214-216) 

with the title "Continental breakup by a Leaky Transform: the Gulph of 

Elat (Aqaba)". Although the term 1 leaky transform' is used in the 

title, it is not in the abstract or text, and no reference is made to it 

in the bibliography. What exactly does it mean? And who first used 

it? 

The term is sufficiently new that it is not in the Thesaurus, but 

on October 16, 1979, a search on GeoRef for 'LEAK: AND TRANSFORM' gave 5 

references. One, on leaky artesian aquifers, is included because 

mathematical methods including Fourier and Laplace transforms were 

applied to a groundwater problem. Another (Tectonophysics, v.45, 1978, 

p.323-339) is on marine magnetic anomalies, but it only hints at what a 

leaky transform might be and gives no reference . Two are abstracts of 

papers given at the Geological Society of America's Annual Meeting in 

1978. The fifth is an abstract by N.D. Watkins and others on "The 

Azores: a leaky transform fault?" <EOS, Amer. Geophys. Union, Trans., 

v.50, 1969, p.181 ). 

A search on GeoArchive on September 17, 1980 for 'LEAK? AND 
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TRANSFORM' gave the Science r eport and abstracts of two papers given at 

the Geological Society of Amer ica's 1978 Annual Meeting. Because its 

coverage begins In 1974, GeoArch ive does not refer to the Watkins 1969 

abstract. 

Watkins' abstract cont ains the sentence: "The Menard-Atwater 

concept of the 'leaky trans fo rm ' f ault is, however, consistent with the 

characteristics of the area around the Azores". On October 16, 1979, I 

therefore searched GeoRef using 'MENARD:/AU AND ATWATER:/AU and 

TRANSFORM'. There were t hree post i ngs, but only two cited papers. One 

is included twice, because the c itations came from two older printed 

indexes; namely the "B ib I iography and Index of Geology'' and the 

"Bib I iography and Index of Nor th American Geology", which also explains 

why one GeoRef posting conta i ns t he abstract and the other does not. 

The two papers are: 

Origin of fracture zone t opography 

Nature, v.222, No. 5198, P. 1037-1040, I I Ius., 1969 

Changes in direction of sea floor spreading 

Nature, v.5, No. 51 53, p . 463-467, I I Ius., Clncl. sketch maps), 1968 

The 1969 reference conta i ns t hese three sentences: "When a change 

i n plate motion is persi stent and large, the spreading may become 

reoriented to form a short new sect ion of ridge bounded by new transform 

faults. When the change i n d irect ion is smal I or brief the spreading in 

t he transform fault lacks the space and time to become reoriented. It 

becomes a 'leaky' transform fault." 
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4. Aulacogens 

The term 'Aulacogen' is one with which many geologists are not 

familiar. The following search on GeoRef was intended to provide an 

entry to the I iterature on the subject: 

2 

3 

AULACOGEN: 

1 AND NOT ABSTR 

2 AND FROM 1900-69 

(179 postings) 

(144 postings> 

(10 postings) 

4 3 AND FROM 1900-66 (2 postings) 

The two references earlier than 1967 are: V.N. Gordasnikov, Sov. Geol. 

No. 12, p.50-58, 1966, and A.A. Bogdanov, Soc. Geol. Fr., Bull., Ser. 7, 

Vol. 4, No. 7, p.898-911, 1962 (published 1963). Both are given in 

GeoRef with considerable abstracts. In the Gordasnikov abstract, for 

example, we read: "Aulacogens, the name given to I inear, graben I ike 

depressions in the crystal I ine basement of the Russian platform ••• "; 

and in the Bogdanov abstract: "Shatsky's theory of aulacogenes (ancient 

platforms formed in initial evolutionary stages) is discussed in 

detai 1. 11 This is a good start to the enquiry. 

'Aulacogens' is used as an index term in GeoRef, and I found it in 

postings of papers published as early as 1973. 

On October 1, 1980, 'AULACOGEN:' retrieved 134 postings. In 

contrast, 'AULACOGEN?' is not an index term in GeoArchive, and postings 

can be found only if the word is used in the title. 

1980, 'AULACOGEN?' retrieved 44 postings in GeoArchive. 

On September 24, 

The search 'AULACOGENS AND REVIEW' in GeoRef retrieves an 

important paper by K. Burke, and we can force the retrieval from 

GeoArchive after we know the title and source ("Aulacogens and 

continental breakup", Annu. Rev. Earth and Planet. Sci • , v.5, 1977, 

p.371-396). 

GeoRef indexes the paper under *Plate tectonics; Rifting; Rift 

valleys; Continental genesis; Ancient; Distribution; Au I acogens; 

Mechanism; Concepts, Review. GeoRef also notes that the paper contains 
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sketch maps and 100 references. GeoArchive uses only three 

descriptors: Rift va I I eys; Autochthons; Conti nenta I Drift. 

A reI a ted paper is: K. Burke and J. F. Dewey, "PI ume-generated 

triple junctions: key ind icators in applying plate tectonics to old 

rocks", J. Geol., v.81, 1973, p.406-433. GeoRef indexes it under: 

*Tectonophysics; Plate tectonics; Movement; Triple junctions; Mechanism; 

Plumes; Rift valleys; Evolut ion; *Crust; Concepts; Fractures; *Mantle; 

Processes; *Tectonics; Structure; *Faults; Systems; Mechanics. 

Although found this reference in Burke's review paper, believe that 

it could have been retrieved from GeoRef by a search which, while not 

employing the term 'Aulacogen ', used a judicious set of terms such as 

'Rift valleys', 'Faults ', 'Fractures', 

GeoArchive does not extend before 1974, 

and Dewey reference. I confirmed this 

title. 

and 'Tectonics'. Because 

it does not contain the Burke 

by searching for words from the 

Although this Burke and Dewey paper of 1973 is not indexed under 

'Aulacogens' in GeoRef, the word appears in the text: 

arms) aulacogens of Soviet authors" (Abstract, p. 406). 

"rifts (failed 

In order to bring our knowledge of the I iterature up to date, we 

can use SCI to find who has cited Burke's 1977 review paper. Nine 

citations ar~ I isted as of September 20, 1980. They include: 

Review of plate tectoni cs 

Burke K; Sengor AMC 

Reviews of Geophysics and Space Physics, v17, n6, p 1081-1090 

Rifts at high angles to orogenic belts -tests for their origin and 

upper Rhine Graben as an example. 
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Senger, AMC; Burke, K; Dewey JF 

American Journal of Science, v278, n1, p24-40, 1978 

Comments and rep I ies on col I is ion-deformed Paleozoic continental 

margin, Western Brooks Range, Alaska 

Crane RC 

Geology, v8, n8, p354, 1980 

The I ast reference (which is rea I I y to P .A. Metz on p.360) has the 

phrases: "The bimodal volcanism, stratigraphy, and metallogeny fit 

wei I within the parameters of rifting and aulacogen development as 

modelled by Burke (1977) and Sawkins (1976a, 1976b). in Alaska the 

rifted arm was aborted, forming a true au I acogen." 

It is interesting that a paper by F.J. Sawkins ("Sulphide ore 

deposits in relation to plate tectonics", Jour. Geology, v.80, 1972, 

p.377-397) was a starting point for the search on the topic Ore Deposits 

and Plate Boundaries, and another paper by Sawklns appears now as a 

reference on Aulacogens. 

themes. 

This illustrates the interconnection of 

VI. CONCLUSIONS 

With the I iterature doubting in 10 years or less, it is essential 

that today's students learn how to find for themselves the information 

they need. They should be taught how to use both printed and online 

bibliographic tools. 

On I ine searching has many advantages compared with searching 

printed indexes. The online search does not have to be dependent on a 

hierarchy of terms, though it is possible to use the power of a 

hierarchical index when this is desired. First-level terms can be 

designated with a * in GeoRef; numeric descriptor codes can be used 

with GeoArchive. The file being searched on I ine is always the most up 
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to date existing, and the search crosses the arbitrary time boundaries 

imposed on printed materials. On I ine searching can be control led by 

categories, such as language, coordinates of latitude and longitude, as 

wei I as document type. For example, GeoRef can exclude references to 

Abstracts, or restrict the search to Reviews. 

In this paper a procedure is described whereby a user can fairly 

compare two competitive databases. Its application to the comparison 

between GeoRef and GeoArchive shows that for my purposes GeoRef is much 

superior. Readers can draw their own conclusions by studying the 

results presented here, or by using the same procedure on topics of 

their own choosing. 

GeoRef has been avail able only through SOC's Orbit, but in 1981 it 

wil I be available also thro Jgh Lockheed's Dialog system. Lockheed wi I I 

make a number of significant improvements when it loads GeoRef: ful 1 

coordinate ranging wi I I be possible, and users wil I probably be able to 

search new fields, such as country of pub I ication. Dialog's LIMIT 

command wil I be used to make efficient selection by language. 

Science Citation Index is a valuable tool for bringing a 

bibliography up to date. SSIE enables the user to learn about funded 

research currently in progress. 

Although it is too expensive to allow undergraduates to do their 

own searching, much can be gained by having a group participate in a 

search, especially if the students are already familiar with the printed 

"Bib I iography and Index of Geology" and the use of the Thesaurus. 

see on I ine searching becoming a generally recognized tool with which 

every scientist should be familiar. 
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GEOLOGY LIBRARY REFERENCE TRAINING 
FOR STUDENT LIBRARY ASSISTANTS 

Jim O'Donnell 

Geology-Geophysics Library 
University of California 

Los Angeles, California 90024 

Abstract: It is necessary to define the level of reference unsupervised 
student assistants working nights and weekends in a university geology 
I ibrary should be expected to give, and to train the students accordingly. 

There are three areas of knowledge in which an unsupervised student should 
be proficient. These are: I) Fami I iarity with I ibrary procedures and 
records that enable the assistant to determine the I ibrary's cataloged 
and uncataloged holdings, and to identify serial citations. 2) A basic 
knowledge of geology and other science reference sources, including 
guides to the I iterature, dictionaries, indexes and abstracts. 
3) Recognition of certain items which geology students and faculty are 
already fami I iar with: e. g., major journals in the field and abbreviations 
of journal and professional society names. 

A training program has been devised that wi I I a! low a student to perform 
in these areas with at least a minimum level of proficiency . It includes 
three elements which correspond to the three areas of knowledge discussed: 
training in and review of I ibrary procedures based upon a procedure · 
manual; participation in seminars for graduate students In the use of 
reference tools in the field; and fami I iarization with a reference manual 
and lists of information. The manuals and I ists are also avai !able 
for consultation on the job. 

INTRODUCTION 

The quality of reference service given in a I ibrary is always of concern 

to those responsible for that I ibrary's operation. In many sma ll branch 

I ibraries on a university campus staffing in the evenings and on weekends 

consists of a lone student. The demand for reference service does not stop 

when a I ibrarian goes off duty, however, and what kind of reference service 

that student should give is of concern to his superiors. A patron appreciates 

any attempt to answer a question, but the student assistant needs to know 

how to answer questions, or at least how to go about trying to answer them. 

The assistant also needs to know when to acknowledge the question as beyond 

his Cor her) abilities and refer it to professional staff. 

A look at the kinds of questions asked at the desk allows an analysis 

of the kinds of information the student assistant needs to know. From that 

analysis can be fashioned a training program to satisfy identified needs. 
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The object of this paper is to outline the needs defined for one library, and 

to sket ch a training program developed to fulfi I I these needs. 

NEEDS 

It was first necessary to define exactly what student employees should 

be expected to know. Given that these students are usually not majors in 

either earth sciences or I ibrary science, an assumption was made that they 

would have no prior knowledge of the field or of I ibrary procedures. Three 

distinct areas of knowledge seemed to warrant specific attention: 

I) fami I iarity with library procedures and records that enable a I ibrary 

staff member running the circulation desk to also answer many questions that 

arise during evening and weekend hours, such as those pertaining to library 

holdings and identification of serial citations; 

2) basic knowledge of reference sources in geology, geophysics and related 

fields; 

3) recognition of items, such as abbreviations of society names and journal 

titles, that are common knowledge to specialists in the field. 

With these three needs defined, a training program of three phases, each 

focussing on one need, was developed. 

THE TRAINING PROGRAM 

Phase one in the training program is instruction in basic I ibrary 

procedures: how to check out a book; how to find out if a book is missing; 

etc. This is done in a series of training and practice sessions held over a 

six- to eight-hour period. Since students generally work shifts of two or 

three hours, this may take a week or more. 

Students first read a procedure manual on their own. The manual gives 

detailed instructions for individual tasks in the I ibrary: how to read a 

Library of Congress cal I number; checking out a book; discharging a returned 

book; finding if the I ibrary has a book, journal or map; using the shelf I ist 

to determine bound holdings of a journal; doing a preliminary search for an 

item not on the shelf; receiving and processing ''hold'' requests; understanding 

the circulation pol icy, with its V3rious lending periods, including those 

aspects pertaining to special categories of materials, such as maps, 

reference books and non-circula t ion items; recognizing categories of users 

from their library cards; sending recal I notices; giving directions to other 
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libraries; using microfiche lists of serials and uncataloged books that wi I I 

help in finding out where a journal or a new book is held on campus; giving 

directions to pay phones, department offices and rest rooms. 

Included, too, are detailed instructions and explanations of the uses of 

library-specific files: 

-the in-process file (to find out whether a book is on the new book 

shelf, at cataloging, or somewhere in between) 

-the on-order file (for books) 

-the circulation file 

-the "at bindery" f i I e 

-the serials visible file-check-in records (both current and retired 

titles) 

-the "newly cataloged items" file 

-the Slavic monographs brief! ist. 

AI I instructions in the manual give specific directions, using a flow 

chart- I ike sequence of events to help the student through each procedure. 

For instance, the instructions for answering the question, "Do you have this 

book?" take into account the possibility, at each step , of finding or not 

finding the item, and instructions for dealing with either event. (See Appendix 

A.) There is an instruction in each procedure that tel Is the student to 

refer unanswerable questions to the I ibrarian. The student i~ frequently 

instructed not to answer questions in the negative: to give a positive 

answer if one is avai !able, otherwise to refer the question to someone else . 

This often means leaving messages for fol lowup by ful 1-time staff, and it 

means that the patron may leave unsatisfied, but he (or she) wi I I not receive 

incorrect information. 

The student spends about an hour reading this manual. Then the 

supervisor goes over the manual with the student, clarifying what may not be 

clear, and leading the student step by step through each of the procedures 

out! ined. This review usually takes two or three hours. 

For the remaining three to five hours of phase one, the student staffs 

the circulation desk under close supervision, using both the manual and the 

supervisor as resources to reinforce what has been learned in studying the 

manual. By the end of this period, the student is competent to staff a 

circulation desk alone. 

Phase one trains the student to look for answers to questions. Phase 

two simply moves the assistant from asnwering questions from I ibrary files to 
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answering questions from bib! iographic sources . This phase begins with 

required participation in library orientat ion and instruction seminars 

held quarterly for major and graduate students in the academic departments 

the I ibrary serves. These sessions are in two parts: an overview of 

reference sources in the field, and instructions for finding out if the 

I ibrary has specific items. For the student assistants, this latter part is 

a quick review, and it wi I I not be discussed here. 

The review of reference sources begins with an introduction to guides to 

the I iterature (especially Ward and Wheeler's Geologic Reference Sources) and 

special encyclopedias (such as the McGraw-Hill Encyclopedia of Science and 

Technology and the Rhodes Fairbridge Encyclopedia of the Earth Sciences series) 

as starting places for doing research. Students are taught both how to use 

these tools, and what kind of tools these wi II lead them to for further help. 

They are then introduced to the following examples of these various types of 

tools. 

Indexes and abstracts. Examples discussed include the Bibliography and 

Index of Geology, Geophysical Abstracts, Chemical Abstracts, and Science 

Citation Index. Special worksheets giving examples of search strategies are 

reviewed for the Bibliography and Index and Science Citation Index. 

Special bib! iographies or catalogs. Examples include Publications of the 

U.S. Geological Survey, Available Publications of the California Division of 

Mines and Geology, Catalog of the United States Geological Survey Library, 

and the Union list of Field Trip Guidebooks of North America. The usefulness 

of these tools to gain access to materials not individually cataloged in the 

I ibrary is stressed. 

Bib! iographies of theses and dissertations . Dissertation Abstracts 

International is mentioned, but most emphasis is put on specialized I ists 

such as the Indexes to Graduate Theses and Dissertations on California Geology 

pub! ished by the California Division of Mines and Geology, and the various 

bib! iographies of theses in geology pub! ished by the American Geological 

Institute and the Geological Society of America. 

The subject catalog. The filing order used in the library's public 

catalog is explained briefly, as wei I as examples of headings which can be 

confusing to users. For instance, the headings GEOLOGY-CALIFORNIA-LOS 

ANGELES COUNTY and GEOLOGY-CALIFORNIA-SANTA MONICA MOUNTAINS coexist, although 

one might be thought to include the other. It is also explained at this time 

that the card catalog is not helpful for either journal articles or items in 

series. 
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References at the end of articles that have already been found. These 

references as sources of research materials often come as a surprise to 

student assistants, but should not be overlooked. 

Other campus I ibraries. It is made clear that collections in other 

campus I ibraries often are more helpful to a patron that what our I ibrary 

may have in that field. For instance, Biological Abstracts and Zoological 

Record are excel lent reference sources for paleontology information, but are 

held at the Biomedical Library; Engineering Index is a valuable source for 

rock mechanics I iterature, but is held at the Engineering and Mathematical 

Sciences Library; and Chemical Abstracts, perhaps the best source for 

geochemistry I iterature, is avai I able at the Chemistry Library. 

AI I participants in these seminars are given brief instructions in the 

use of these tools, and the student assistant participates in the learning 

process just as do the graduate and major students who are the primary focus 

of these programs. A one-to-one fol lowup on this necessarily brief 

introduction is then carried out with each assistant, including more detailed 

perusal of the Bibliography and Index of Geology and its predecessors; a 

detailing of the use of the GeoRef Thesaurus and Guide to Indexing as a guide 

to the Bibliography; a closer examination of USGS Publications and the Catalog 

of the USGS Library. Also examined and discussed are Union List of Serials 

and New Serials Titles, both of which are necessary tools for verifying 

serial citations. 

Test questions (What articles did Leon Knopoff pub! ish in 1976? Was a 

book on the Saint Francis Dam failure published recently? Does this I ibrary 

have the Kern River Oi !field guidebook pub I ished by the AAPG Pacific Section?) 

are asked, and the student is followed through the steps taken to answer the 

question. Copies of the bib! iography and the handouts about indexing services 

are included in a "Reference" section of the Procedure Manual. (See Appendix B.) 

Also included are special bibliographies prepared for individual classes, with 

more information on a specific topic than the general bib! iography. 

The third area in which training is required is that of information that 

is second-nature to specialists in the earth sciences. Phase three of the 

training program covers abbreviations of society names and journal titles, as 

wei I as shorthand titles of reference tools. These are more "bits of 

information" than anything else, and are defined on an ever'growing list of 

such items, kept in the "Reference" section of the Procedure Manual. (See 

Appendix C. ) 
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This list is actually a mini-acronyms dictionary, and is organized in 

two sections: "Society names" and "Other." While the former is self

explanatory , the "Other" category really is a catch-all, with such information 

as what "Geol. Assoc. London., Proc." means (it does not stand for "Geological 

Association ... "), what JGR and Palaeo are short for, and what the "AGI 

directory" and "the guidebook I i st" refer to. Wh i I e this I i st is by nature 

spotty (often an item wi I I be added to it only when a question has become a 

regular occurence at the desk), difficult to keep up, and a I ittle difficult 

to keep neat (some attempt to maintain alphabetical order is made), it is 

sti I I helpful to the staff at the desk . Some of it duplicates information 

in other places (especially Gale Research Company 's Acronyms, Initialisms & 

Abbreviations Dictionary), but a lot doesn't, and having alI this information 

in one place has proved successfu l , allowing a student assistant without 

special knowledge to answer specialized questions. 

CONCLUSION 

The problem set before us was to maintain a minimal level of reference 

service in an earth science I ibrarv durina alI hours of service. The analysis 

that three areas of expertise existed (I ibrary procedures and files; reference 

sources in the field; and earth science abbreviations and jargon) led to a 

three-phase training program designed to insti I I in student employees basic 

levels of knowledge in alI three areas. 

While no formal evaluation of this program has been done, student 

employees seem better able to serve the pub I ic than before the proaram was 

instituted, including the essential abi I ity of knowinq when to refer a question. 

Sections of the Procedure Manual are sti I I beinq revised and added as needed. 

and as bib I iograohies are updated. This orogram is not seen as static. but 

continues to evolve as new ideas are suggested. It is a continuing orogram, 

and is even of benefit to long-term employees, since the longer a student 

remains in the I ibrary's employ, the more information wi I I be absorbed, and 

the better the reference help the student ass istant can give. 

176 



APPENDI X A 

BIBLIOGRAPHY 

OF REFERENCE SOURCES IN 

GEOLOGY AND GEOPHYSICS 

compiled by 

Nancy J. Pruett 

and 

Jim 0 1 Donne l l 

UCLA Geology-Geophysics Library 
4697 Geology Building 

405 Hilgard Avenue 
Los Angeles, California 90024 

October, 1980 

I. GUIDES TO THE LITERATURE 

MacKay, John W. Sources of Information for the Literature of Geology, 
second edition. London, Geological Society of London, 1974. 
Ref *QE 26 Ml92s 1974 

A good 59-page summary, with annotations. Especially good on indexing 
services. 

Pearl, Richard M. Guide to Geologic Literature. New York, McGraw-Hill, 
1951. 
Ref Z 6031 P3lg 

Old and dated, but classic. Good on early material. 

Ward, Dederick C. and Marjorie W. Wheeler. Geologic Reference Sources. 
Metuchen, N.J., Scarecrow Press, 1972. 
Ref Z 6031 W2llg 1972 

This guide is divided into 4 sections: general, subject, regional and 
maps. Few annotations. The regional approach is especially helpful. 
There is a new edition in press. 

Wood, David N. Use of Earth Sciences Literature. Hamden, Conn., Archon 
Books, 1974. 
Ref QE 26 W85u 

Chapters by different people on types of literature and subject areas. 
Descriptive and British. 
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II. DICTIONARIES AND ENCYCLOPEDIAS 

Fairbridge, Rhodes W. (ed.). Encyclopedia of Atmospheric Sciences and 
Astrogeology. New York, Reinhold, 1967. 
Ref QC 854 Fl56e 

Encyclopedia of geochemist ry and Environmental Sciences. 
New York, Van Nostrand Reinhold, 1972. 
Ref QE 515 Fl56e 

Encyclopedia of Geomorphol ogy. New York, Reinhold, 1967. 
Ref GB 10 Fl56e 

Encyclopedia of Oceanography. New York, Reinhold, 1966. 
Ref GC 9 Fl56e 

Encyclopedia of World Regional Geology, Part I: Western 
Hemisphere (including Antarctica and Australia). Stroudsburg, Pa., 
Dowden, Hutchinson & Ross, 1975. 
Ref QE 5 Fl56e v. 1 

Fairbridge, Rhodes W. and Joanne Bourgeois (eds.). Encyclopedia of 
Sedimentology. Stroudsburg, Pa., Dowden, Hutchinson & Ross, 1978. 
Ref QE 471 E56 1978 

Fairbridge, Rhodes W. and David Jablonski (eds.). Encyclopedia of 
Paleontology. Stroudsbu rg , Pa., Dowden, Hutchinson & Ross, 1979. 
Ref QE 703 E52 1979 

Glossary of Geology, second edition. Falls Church, American Geological 
Institute, 1972. 
Ref QE 5 G37 1980 

McGraw-Hill Encyclopedia of Ocean and Atmospheric Sciences. New York, 
McGraw-Hill, 1980. 
Ref GC 9 M32 1980 

McGraw-Hill Encyclopedia of Science and Technology. New York, McGraw
Hill, 1977. 15 v. 
Ref Q 121 Ml7 1977 

McGraw-Hill Encyclopedia of the Geological Sciences . New York, McGraw
Hill, 1978. 
Ref OE 5 Ml78 1978 

Runcorn, Keith (ed.). International Dictionary of Geophysics. Oxford, 
Pergamon, 1967. 3 v. 
Ref QD 801.9 161 
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I I I . INDEXES AND ABSTRACTS 

Bibliography of North American Geology. Washington, U. S. Geological 
Survey, 1785-1970. 
Ref Z 6034 U49U5 

Ceased. Coverage continued by Bibliography and Index of Geology (see 
below.) 

Bibl iograph and Index of Geology Exclusive of North America. New York, 
Geological Society of America. 32 v., 1933-19 
Ref Z 6031 N53b 

Continued by Bibliography and Index of Geology (see below.) 

Bi bliography and Index of Geology. Boulder, Geological Society of 
America, v. 33-42, 1969-78 . Falls Church, American Geological 
Institute, v. 43- , 1979-
Ref Z 6031 N53b 

This index covers the worldwide earth science literature. It is the 
print version of a machine-readable data file maintained by the 
American Geological Inst i tute, and is searchable on-line as GEOREF. 

It is published monthly, with annual cumulations. Citations in the 
monthly issues are numbered, and arranged within broad subject 
categories. An author index (which refers the user to the numbered 
citations) is included. The annual cumulations are in 2 parts: an 
alphabetical Bibliography and a Subject Index referring the user to 
the author's name in the Bibliography. (The 1977 annual cumulation 
differs in that it retains the numbered bibliography sections from 
the monthly issues, and i ts Subject Index refers to the number of a 
citation rather than to an author's name. while this was undoubtedly 
cheaper for the publisher, because the Bibliography didn't need to be 
reprinted, it's not as easy to use, and in 1978 the format reverted 
to its earlier state.) 

This publication continues the volume numbering of the Bibliography 
and Index of Geology Exc l usive of North America. However, in subject 
coverage, it supersedes that title, the Bibliography of North American 
Geology, and Geophysical Abstracts. 

GEOREF Thesaurus and Guide to Indexing, second edition. Falls Church, 
American Geological Institute , 1978 . 
Ref Z 695.1 G43G293 1978 

This book serves as an index to the broad subject headings that are 
used in the Bibliography and Index of Geology. 

Annotated Bibliography of Economic Geology. Lancaster, Pa., Econom i c 
Geology Publishing Company. 38 v., 1929-65. 
Ref Z 6033 E4A6 

Geological Abstracts. New York, Geological Society of America. 6 v., 
1953-58. 
Ref QE 1 G285 

179 



I I I. INDEXES AND ABSTRACTS (cont in ued) 

Geoscience Abstracts . Was hi ngton, American Geological Institute. 
8 v., 1959-66. 
Ref QE 1 G286 

Geophysical Abstracts. Wa s hing t on, U.S. Geological Survey, 1929-71. 
Ref QE 500 U5Bg 

Geophysical Abstracts . London, GeoAbstracts, Ltd., 1977-
Ref QE 500 G29155 

Actually two entirely d i fferent publications, these titles leave a 
gap of 6 years that is f il l ed (but without abstracts) by the 
Bibliography and Index of Geology. Both index and abstract the 
geophysics literature . 

Meteorological and Geoa s trophys ical Abstracts. Boston, American 
Meteorological Soci e ty , v . 1- , 1950-
Ref QC 851 M561 

This title was disconti nued at t he Geology-Geophysics Library with 
volume 22 (1971). The Eng i neer i ng and Mathematical Sciences Library 
still subscr i bes to it . 

Mineralogical Abstracts . London , Mi neralogical Society of Great 
Britain and the Mi ne ra logical Society of America. v. 1- , 1922-
Ref QE 351 M662 

This title abstracts pe ri od ical s and books worldwide covering mineralogy, 
geochemistry and petrol ogy . Pu blished quarterly, each issue is 
arranged by broad subject areas with an author index. There are 
annual cumulated author and subj ect indexes. No list of jndexed 
periodicals. Abbreviat ions per t aining to publications indexed are 
listed in front of each i s sue. 

Science Citation Index.· Ph i l adelphia, Institute for Scientific 
Information, 1960-
Chemistry Library 

This index covers all of sc ience, not just earth sciences. It is 
published quarterly, cumul a ted annually, then quinquennially. There 
are actually three indexes: the Source Index (by author, both personal 
and corporate), the Permute rm Index (by subject), and the Citation Index. 

In addition to these indexes an d abstracts, there is geoscience 
information available in the fo llowing periodical indexes, held at 
various other libraries on camp us : Chemical Abstracts, Engineering 
Index, Biological Abstract s , Government Reports Announcements and 
Index, Zoological Record. 
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IV. BIBLIOGRAPHIES AND OTHER SPECIAL TOOLS 

Publications of the Geological Survey. Washington, U.S. Geological 
Survey. 
Ref Z 6034 U49U5p 

This consists of two main volumes, 1879-1961 and 1962-1970, and 
yearly and monthly supplements. The monthly supplements are called 
New Publications of the Geological Survey. It 1 ists books, maps, 
charts, circulars, open-file reports, etc, published by the U.S.G.S. 
The two main volumes and the yearly supplements have author and 
subject indexes. New Publications does not. 

Each state and nation has a government organization responsible for 
geologic mapping. The list of publications of this agency is a 
reference source. We have a collection of these lists in our 
publishers• catalog file. Ask at the Circulation Desk for these. 

Catalog of the United States Geological Survey Library. Boston, 
G.K. Hall, 1964. Supplements to 1976. 
Ref Z 6035 U58c 

This 25-volume work and its 3 supplements are a combined author, 
title and subject list of the books and serials in the U.S.G.S. 
Library in R-eston, Va. 

Union List of Geologic Field Trip Guidebooks of North America. 
Falls Church, American Geological Institute and Geoscience 
Information Society, 1978. 
Ref QE 71 G298 1978 

This is a union 1 ist of holdings throughout the United States. 
Arranged alphabetically under the names of societies responsible 
for the field trips, with an index by geographic area. 

Wilmarth, M. Grace. Lexicon of Geologic Names of the United States 
(including Alaska). Washington, U.S. Geological Survey, 1938. 
(Its Bulletin 896.) 2 v. 
Ref QE 75 U58b no. 896 

Kercher, Grace C. Lexicon of Geolo ic Names of the United States for 
1930-1960. Washington, U.S. Geological Survey, 1970. Its 
Bulletin 1200.) 3 v. 
Ref QE 75 U58b no. 1200 

Lexicon of Geologic Names of the United States for 1961-1967. 
Washington, U.S. Geological Survey, 1966. (Its Bulletin 1350.) 
Ref QE 75 U58p no. 1350 

These three titles are a compilation of formations and stratigraphic 
nomenclature. Descriptions of type formations are included and first 
use of the terminology is documented. 

Andriot, Laurie. Guide to U.S. Government Maps: Geologic and 
Hydrologic Maps. Mclean, Va., Documents Index, 1978. 
Ref QE 77 A573 1978 

This is a list, by U.S.G.S. series and map number, of all Geologic and 
Hydrologic maps published by the U.S.G.S. through December 1977. It has 
indexes by areas, subject and coordinates. Topographic maps are not 
included. 
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V. BIBLIOGRAPHIES -- THESES AND DISSERTATIONS 

Chronic, John and Halka Chronic. Bibliography of theses written for 
advanced degrees in geology and related sciences at universities 
and colleges in the United States and Canada through 1957. Boulder, 
Pruett Press, 1958. 
Ref *Z 6034 N8C4 1958-63 

Bibliography of theses in geology, 
1958-1963. Washington, American Geological Institute, 1964. 
Ref *Z 6034 N8C4 1958-63 

Ward, Dederick C. Bibliography of theses in geology, 1964. Geoscience 
Abstracts, v. 7, no. 12, supplement, 1965. 
Ref Z 6034 N8C4 1964 

Ward, Dederick C. and T. C. O'Callaghan. Bibliography of theses in 
geology, 1965-1966. Washington, American Geological Institute, 1969. 
Ref z 6034 N8c4 1965-66 

Ward, Dederick C. Bibl io raph of theses in geology, 1967-1970. Boulder, 
Geological Society of America, 1973. Its Special Paper 1 3.) 
Ref Z 6034 N8C4 1967-70 

Dissertation Abstracts International Section I lb: Earth Sciences. Micro
fiche edition. Ann Arbor, University Microfilms International. v. 37-
1977-
Microfiche AS 30 D6 Sec. 2b 

The full edition of Dissertation Abstracts International is at the 
Engineering and Mathematical Sciences Library. 
This is also searchable on-line as Comprehensive Dissertation Index. 
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VI. BIBLIOGRAPHIES AND OTHER SPECIAL TOOLS-- CALIFORNIA 

Consolidated Index of Publications of the Division of Mines and 
predecessor State Mining Bureau, 1880-1943, i nclusive. 
San Francisco, Cal i fornia Division of Mines, 1945. (Its 
Bulletin 131.) 
Ref Z 6034 U5C2 1943 

Out of date, but the only really comprehensive index of its 
own publications the Di v i sion of Mines ever did. 

Shedd, Solon. Bibliography of the Geology and Mineral Resources of 
California, to December 31, 1930. San Francisco, California 
Division of Mines Geologic Branch, 1932. (Its Bulletin 104.) 
Ref Z 6034 U5C2s 

Geologic Atlas of California. Sacramento , California Division of 
Mines and Geology, 1958. 
Ref Atlas Case **G 4362 Cl23g 

This loose - leaf atlas is the basic reference tool on California 
geology. It is comprised of separate maps at a scale of 1:250,000 
which together cover all the state. Each map sheet has its own 
explanatory text. It includes bibliographic references. 

Strand, R. G., J. B. Koenig, and C. W. Jennings. 
Maos of California to December 31. 1956. San 
Division of Mines, 1958. (Its Special ·Report 
Ref QE 89 137 1850-1956 

Index to Geologic 
Francisco, Caltfornia 
52.) 

Koenig, James B. Index to Geologic Maps of California, 1957-1960. 
San Francisco, California Division of Mines and Geology, 1962. 
(Its Special Report 52A.) 
Ref QE 89 137 1957-60 

Koenig, James B. and Edmund W. Kiessling. Index to Geologic Maps 
of California, 1961-1964. San Francisco, California Division of 
Mines and Geology, 1968. (Its Special Report 52B.) 
Ref QE 89 137 1961-64 

Kiessling, Edmund W. Index to geologic maps of California, 1965-1968. 
Sacramento, California Division of Mines and Geology, 1972(?). 
(Its Special Report 102.) 
Ref QE 89 137 1965-68 

Kiessling, Edmund W. and David H. Peterson. Index to Geologic Maps 
of California, 1969-1975. Sacramento, California Division of Mines 
and Geology, 1977. (Its Special Report 130.) 
Ref QE 89 137 1969-75 

These five titles supplement the Geologic Atlas of California. Arranged 
by sheet name (from the Atlas) , each sheet used as an index map for the 
work done in the area. These works serve as updates to the bibliographic 
information in the explanatory texts of the Geologic Atlas. They 
include unpublished items (i . e., theses and open-file reports and maps) 
as well as series and monographic works. 
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VI. BIBLIOGRAPHIES AND OTHER SPECIAL TOOLS-- CALIFORNIA (continued) 

Index to Graduate Theses on California to December 31, 1961. 
San Francisco, California Division of Mines and Geology, 1963. 
(Its Special Report 74.) 
Ref QE 89 138 1961 

Index to Graduate Theses and Dissertations on California Geolo , 
19 2 through 1971. Sacramento, California Division of Mines and 
Geo 1 ogy, 1974. (Its Spec i a 1 Report 115.) 
Ref QE 89 138 1962-7 1 

Peterson, David and George J. Saucedo. 11 1ndex to Graduate Theses and 
Dissertations on California Geology, 1973 and 1974,•• California 
Geology 31:2, February 1978, pp. 33-40. 
Ref QE 89 138 1973-74 

"Index to Graduate Theses and Dissertations on California 
Geology, 1975 and 1976,•• California Geology 31:4, April 1978, 
pp. 90-94. 
Ref QE 89 138 1975-76 

Saucedo, George J. 11 1ndex to Graduate Theses and Dissertations on 
California Geology, 1977 and 1978,•• California Geology 33:7, 
July 1980, pp. 158-164. 
Ref QE 89 138 1977-78 

List of Available Publicat ions. Sacramento, California Division of 
Mines. 
Ref latest edition only 

This is not a complete li st of publications: it 1 s a 1 ist of what•s 
in print. It includes both book and map publications, plu~ ordering 
information. 
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APPENDIX B 

SAMPLE INSTRUCTION FROM PROCEDURE MANUAL 

Answering Questions 

Do you have this book? 

I. In the name/title section of the public catalog: 

A. check under the author's name 

B. check by title 

c. check by series 

D. check by the name of the conference 

2. If you can't find it in one of these 4 places, check under title 

in the in-process file. 

A. If you find its slip in the file: 

I) If it has a "GX" number, and has not been stamped "at cataloging," 

look for it 

a) on the New Boo k ("GX") Shelf 

b) on the Holds shelf 

c) in the circulation file under its "GX" number 

d) if you can't find it in any of these places, see A.4) below. 

2) If it has an "at cataloging" stamp on it, ask the patron to fi If 

out a "Hold" card for the book. Leave the completed "Hold" card, 

clipped together with the in-process slip, on the GA desk for the 

the Pub II c Serv'i' ces Assistant. It w i I I be rush cata I oged and 

the patron wi I I be notified wnen it is ready. 

3) If it has no stamps on it, check the shelves behind the Technical 

Services Assistant's desk. Books are shelved there by the 

author's last name. If you find it there: 

a) let the patron look at it in the library, but tel I him or 

her that it needs to be rush cataloged before it can be 

checked out. Follow the instructions in A.2) above. 

4) If you sti I I can't find the item after you've found its sf ips 

in the in-process file, have the patron fi I I out a "Search" 

card, a nd tell the patron we'll look for it and be In touch. 

B. If you don't find its sf ip in the in 7' process file 

I) check (by title) in the on-order file 

2) check the UCLA Catalog Supplement (on microfiche) to see if any 
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Do you have this book? (conti nued) 

other I ibrary on campus has it . (This is good only for books 

published since about 1975.) 

C. If you sti I I don't find that the I ibrary system has the item, tel I 

the patron that you are unable to locate it, but that one of the 

ful 1-time staff might be able to. Ask for his or her name and phone 

number (Use a pink "Information Followup" s lip) and make sure the 

patron writes down as much as is known about the book. The Public 

Services Assistant wi I I check on it, and wi I I be in touch as soon 

as possible. If it is determined that the item is not at UCLA, 

an attempt can be made to borrow it on interlibrary loan. 
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Society Names 

AAPG 

AASP 

AEG 

AGI 

AGU 

AI ME 

AIPG 

AN SSSR 

BMR 

BRGM 

CDMG 

CNRS 

CSPG 

EERC 

EERI 

GAC 

GIS 

GSA 

IAHS 

lAS 

IMM 

IPA 

IUGG 

lUGS 

MAC 

MSA 

NAGT 

NASA 

NATO 

NOAA 

NSS 

APPENDIX C 

BITS OF INFORMATION 

American Association of Petroleum Geologists 

American Association of Stratigraphic Palynologists 

Association of Engineering Geologists 

American Geological Institute 

American Geophysical Union 

American Institute of Mining, Metallurgical and Mechanical 
Engineers 

American Institute of Petroleum Geologists 

Akadem i i a nua k, SSSR. 

(Australia.) Bureau of Mineral Resources, Geology and Geophysics 

(France.) Bureau de recherches geologiques et minieres 

California. Division of Mines and Geology. 

(France.) Centre national de recherches scientifiques 

Canadian Society of Petroleum Geologists 

Earthquake Engineering Research Center 

Earthquake Engineering Research Institute 

Geological Association of Canada 

Geoscience Information Society 

Geological Society of America 

lnternat!onal Association of Hydrological Sciences 

International Association of Sedimentologists 

Institution of Mining and Metallurgy 

International Petroleum Association 

International Union of Geodesy and Geophysics 

International Union of Geological Sciences 

Mineralogical Association of Canada 

Mineralogical Society of America 

National Association of Geology Teachers 

(United States.) National Aeronautics and Space Administration 

North Atlantic Treaty Organization (but it files as though it 
were the word "nato.") 

(United States.) National Oceanic and Atmospheric Administration 

National Speleological Society 
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Society Names (continued) 

RAS 

Sffi 

SEPM 

SSA 

~~ 

Royal Astronomical Society 

Society of Explorat ion Geophysicists 

Society of Economic Paleontologists and Mineralogists 

Seismological Society of America 

United States. Geological Survey. 

Other 

AGI Directory 

Bulletin Signaletique 

California Journal of Mines 
and Geology. 

California. State Mining Bureau 

EPSL 

GCA 

Geol. Assoc., London. Proc. 

Geophysical Journal 

Guidebook list 

Journal of Atmospheric Sciences 

JGR 

Palaeo 

PEP! 

SEPM 16 
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American Geological Institute. Directory 
of Geoscience Departments . 

Look it up under: France. Centre 
national de recherches scientifiques. 
Bulletin Signaletique. 

This is an earlier title for: California. 
Division of Mines and Geology. Report of 
the State Mineralogist . 

Look things up by its later names: 
California. Division of Mines , and 
California . Division of Mines and Geology. 

Earth and Planetary Science Letters 

Geochimica et Cosmochimica Acta 

Geologists' Association, London. 
Proceedings . 

Look it up under Royal Astronomical 
Society. Geophysical Journal. 

Union List of Fieldtrip guidebooks of 
North America. 

Journal of the Atmospheric Sciences 

Journal of Geophysical Research 

Palaeogeography, Palaeoclimatology, 
Palaeoecology 

Physics of the Earth and Planetary 
Interiors 

Society of Economic Paleontologists and 
Mineralogists . Special Publication 16. 



GEOSCIENCE INFORMATION FOR DEVELOPING COUNTR IES: 

A FORGOTTEN PRIORITY 

Julian W. Green 

Harvard University Geological Sciences Library 
24 Oxford St. 

Cambridge, MA 02138 

Abstract: Science and technology are requisites for 
development. This is recognized by both developing 
countries and the national and international organ
izations that work with those countries in assisting 
development. However, the transition is rarely made 
to acknowledging I ibrary needs for those developing 
countries, I ibraries that would make possible or 
faci I itate that development. 

When they do mention I ibraries, the assistance or
ganizations prefer approaching I ibrary development 
from the top, through a national I ibrary system. 
Argument is made in this paper that such an approach 
loses force and certainly precious time before the 
actions fi Iter down to the department or ministry 
level. Rather , the approach to assistance in I ib
rary development should be to an administrative 
level that can, in fact, use the information services 
developed, evaluate their worth, and then proceed 
to help develop more permanent information policies 
specific to the unit's needs . 

The potential programs for assistance can range from 
exchanges and other consulting and teaching, to the 
less glamorous development of lists of what is avail
able and useful to the developing country so as to 
better be able to determine what is needed. These 
programs should alI be tied to specific departments, 
ministries , research centers , or universities. As 
geoscience information specialists we have the spe 
cific ski I Is that can be adapted to such programs , 
and it is our responsibility to actively assist in 
their development . 

Introduction 

Let me begin the talk with a few questions , questions which 

should run through our minds as we consider geoscience information 

for developing countries. The first is for the geoscience infor-
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mation specialists in the audience. What have we, as geoscience 

information specialists, done for or even said about g eoscience 

in formation in developing countries? What have we done to begin 

to improve that resource? If we look at the Proceedings of our 

past meetings there is but one talk with any international con-

cerns. My purpose here is to suggest that we do more. 

The second question has two parts , the first being: how 

many of our own institutions, the ones for which we work, have 

people working in developing count ries? Most, if not, alI. Now 

the second part. How many of these workers left th~ developing 

country with the same qual i ty of g eoscience informati on as when 

they arrived? Certainly, a considerable amount of work is done 

there. Looking at Tables 1 and 2 we see indications of the work, 

the numbers and percentage s of articles and dissertations done on 

topics concerning developing countries . And we ask again, what 

about the I ibraries? 

Reasons for Action 

Now you might come back to me and say, why us? In spite of 

an obvious need for good or improved science and , more specifi

cally, geoscience informa tion (International Colloquium on Science, 

Technology, and Society, 1980 ) in the developing countries, why 

us? Are there not diplomatic profess i ona l s who can and should 

work on these things? Do not our organizations speak to other 

more important things? Response to this could be presented by 

looking at the purposes of some of these organizations. Table 3 

shows us the appropriate sections of the by-laws and constitutions 

of these organizations. And it is funny how none of them preclude 

work in or for developing countries by specifically limmiting their 

activities to an American field; but from their inactivity, you 

would have thought so. 

It is nice to have the constitut ional support of our organ

izations, support for something that could also be considered a 

moral responsibility. As stated in the findings of the Brandt 

Commission: "All the less ons of reform within national societies 

confirm the ga ins for alI in a process of change that makes the 

world a less unequal and more just and habitable place . The 

190 



TABLE 1. DISSERTATIONS ON DEVELOPING COUNTRIES. 

Taken from " Geology " subject in Dissertations Abstracts International. 

years tota l "geology" about LDCs % about LDCs 

1975 19 9 23 11 . 6 

1976 2 17 1 5 6.9 

1977 220 31 1 4.1 

1978 220 20 9 . 1 

1979 17 7 1 6 9.0 

1033 105 1 0 . 2% 
five year tota I 

TABLE 2 . GEO LOGY ARTICLES ON DEVELOPING COUNTRIES 

,journa I years 

AAPG Bul I. 1975-1 979 

Economic Geo l ogy 1975-197 9 

GSA Bu l I. 1975-197 9 

tota I artie I es 

460 

444 

7 34 
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on LDCs % on LDCs 

7 0 1 5. 2 

77 17. 3 

94 1 2 . 8 



TABLE 3 . 

ORGAN I ZATIONAL "PERMISSION" FOR WORK IN DEVELOPING COUNTRIES. 

Or gan i zation 

G. I . S . 

G . S . A . 

A . G. I. D . 

A. L.A . 

Permission 

The purpose of this Society sha I I be to 
initiate, aid , and improve the exchange 
of information in the earth sciences 
through mutual cooperation among I ibraries, 
earth scientists, documentalists, editors , 
and information specialists. 

The purpose of the Society is the promotion 
of the science of geology by the issuance of 
scholarly publications, the holding of meet 
i ngs, the provision of assistance tore 
search, and other appropriate means. The 
Society also cooperates with other bodies 
having similar objectives and assists more 
recently formed societies interested in the 
specialized branches of geology. 

The objectives of the Association are: to 
encourage communication between all indiv i 
duals, societies, agencies , and corporations 
interested in the app I ication of the geo 
sciences to international development; to 
encourage and promote activit i es in the 
geoscience fields which are related to the 
needs of d eve loping countries; to promote 
and encourage among earth scientists an 
awareness of their responsible role in the 
management of natura I resources; to emphasize 
to countries cooperating in international 
geoscientific aid , the fundamental role of 
the geosciences in social and eco nomic devel
opment . 

The object of the American Library Associa 
tion sha I I be to promote I i brary service and 
I ibrarian ship . 
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great moral imperatives that underpinned such reforms are as valid 

internationally as they were and are nationally." And if moral 

imperative does not move us, how about self-interest? The Brandt 

Commission conti nues: "but experience confirms that there are 

other imperatives also, rooted in the hard-headed self-interest 

of alI countries and people, that reinforce the claim of human 

solidarity." (Independent Commission on International Develop

ment Issues, 1980: 77) 

We have a responsibi I ity to act because of our ski lis, our 

knowledge, ou r profession, and because we are part of the same 

species as those accidentally inhabiting the developing countries. 

The question then become s , how should we direct our energ i es? 

Response of Organizations 

Let us look again at the organizations to which we belong, 

and at those with which we might be able to work. Table; I ists 

some with their respective current approaches to developing coun

tries, a long with some possible ways to co rr ect that ap proach . 

Some forget about developing countries , and therefore, forget the 

need for our expertise. The Geoscience Information Soc i ety is a 

perfect example that could and should do more. Other organizat i ons, 

I ik e G. S .A., use developing countr i es in the course of their ac

tivities. They might sponsor work in a developing country , and 

then l eave , forgettin g l ong term needs , needs which might be re

sponded to by I ibrary or informati o n systems . Another organiza

tion, the Association of Geosc ientists for Interna tiona l Develop 

ment, does an exce llent job of r espo nding to the needs of the 

developing co untri es in many way s , but has fa i I ed to make the I eap 

to information systems such as I ibraries, and their worth . We 

cannot blam e the organizations in these cases . It is rather, for 

us , the geosc i ence informati o n specialists , to reco gn ize the 

m i s t a k e i n a f o r g o t t e n p r i o r i t y a n d c o r r e c t i t . 0 n e o t h e r o rg a n -

ization, the American Library As soc iation, has been active in the 

p as t , b u t now . u n fort u n a t e I y , d o e s I i t t I e m o re t h a n en co u r a g e 

visits by high-level administrat o rs either to the United States 

from the developing countrie s or to the developing country 

to the United States. Each country's representative tends to 
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TABLE 4. POTENTIALLY USEFUL ORGANIZATIONS AND AGENCIES. 

Organizations 

G. I. S. 

G. S. A. 

A. G. I. D. 

A. L.A. 

La r g e r i n t e r n a t i o n a I 
organizations (quasi
governmenta I) such as 
U. N. 

Problem 

Forgets developing countries. 

Uses developing countries, but 
for gets development. 

Excellent, but neglects libraries. 

Only formal high-level interchange 
with few developing countries. 

Work at too high a level to 
produce real results. 

Solution 

Geoscience information 
specialists awaken 

II 

II 

II , but must be 
persistent 

Continue , for maybe 
s om ed a y we can b u i I d 
up to meet them 



visit only national headquarters or national meetings. And even 

when that is done, it inv olves only a token of developing countrtes. 

This organization wi I I be more difficult to properly motivate; but 

it (or one of its Round Tables) could be, at least, a coordinator 

of information and activities, so we do not duplicate efforts, and 

so that the next person to ask "what can I do?" is not lost. 

Then there are the l arge int ernational agencies. The United 

Nations is the most active in the field in question . An examp l e 

of their approach to the problem was the United Nations Conference 

on Science and Technolo gy for Development held last year. (One 

could at this point inter jec t another question. How many of us 

knew of the existence of the conference, much less followed with 

any interest e ith er with joy or dismay, the bu ild-u p , event, and 

result?) The confe r ence did directly relate to our topic: "The 

global and international information networks should be so devel

oped as to meet particularly the needs of developing countries" 

(Report of the UNCSTD, 1979:68). Yet , the actual results were 

li mited , being at best merely political according to several 

ana ly sts (Behrman , 1979)( Standke, 1979)(Wionczek, 1980). The 

limited results can readil y be attributable to working at such 

a high l eve l, a l eve l where every decision must be carefully 

considered because of it s imp! ications both to image and to 

national politics. In the case of information systems their final 

conclusion was to set up national and international centers, 

some t h i n g t h a t , a c co r d i n g to M or a v c s i k ( 1 9 7 5 : 7 2 ) , '' c a n e a s i I y be 

misdirected int o purely formalistic activit ies." 

Proposed here is that we approach the prob I em on a I ess 

grand iose level, at a level that can have specific results, at a 

level where we, the geoscience information specialists, can work, 

at a lev e l such as a national ministry o f natural resources, o r a 

national geological or mining society . It should not be suggested 

that the high lev el activity of organizations of a type I ike those 

of the UN should be given up. They are important. They can start 

at the top, but it is difficult to see value in that activity if 

there is nothing lower to meet them. 

Now we a re ready to consider ways to improve the geoscience 

information s y s tems in developing coun tries, setting up what the 
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UN might call a node, that can reach up to the larger national and 

international systems when and if they are formed. We can work 

toward specifics , aimed at imp roving the geoscience information 

systems , since we have thus been rei ieved of the re spons ibi I ity 

of the national and internati ona l information networks. 

Recommendations 

As we look at Table 5 we can see that some of the possibil-

ities have been divided into th ree groups . First, the romantic 

travel to the developing country where one has several options as 

to activities: 1) one could be a cons ultant to libraries, to or

ganizations I ike geological or mining societies, or to the appro

priate governmenta I departments; 2) one could teach the loca I in

formation specialist (be he lib rarian or scientist), having the 

advantage that by being in the developing country the real limita

tions are ever-present, therefore forcing one to make more realisti c 

recommendations; and 3) one could catalog , simply listing where the 

relevant materials are housed, forming a geoscience union catalog 

for a specific geographic region for a specific subject. The 

second group on the Table talks to administrative work-- from 

being an activist in the appropriate organizations (from our 

employers to the UN) , to helping encou ra ge publishers (like G . S .A. 

or Elsevier) that it is in their interest to give selected item s 

to the developing countries . Then there i s the group o n our Table 

creatively listed as " other ," those things that could be done in-

dependently of any organization. Th i s group includes teaching 

the information specialist and the scientist here . It also includes 

doing bibliographies of what is available in what languages 

(pointing out what there is left to do) , doing tran s lations of 

important wo rks, and helping bring to li gh t and corre c ting weak

nesses in dA t a bases t hat often show bias aga in s t it ems appropriate 

to the dev e l op ing co untrie s as suggested by Berger (1980). 

To fac i I itate these act i vities we would a lso want to have 

our organizations help. Table 6 shows what they might do . Cer

tainly, it would not be too much to ask A .L.A. to be a clearing

house of information on wher e work is being done , almost a 

S . S .I.E. of librar y work in developing coun trie s . This would , 
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TABLE 5 . GENERAL RECOMMENDATIONS FOR ACTION . 

In Developing Country 

Consu It 

Teach 

Cata I og 

At Home 

Administrative 

-active in other organizations 

-work on gift a nd exchange programs 

-work with publishers, encouraging gifts 

Other 

-teach scientists and I ibrarians 

-bibli og raphie s of what is do ne in what languages 

-tr anslate 

- co rrect biases in data bases 
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A. L.A. 

G. S. A. 

TABLE 6. ROLES FOR APPROPRIATE ORGANIZATIONS 

Organizations Roles 

G.I.S., A.G.I.D. 

Clearinghouse for all library work. 

Actual work on geoscience 
information for developing 
countries. 

(and other geoscience organizations) 
Clearinghouse for alI geoscience 

work. 

00 
en 



in turn, help in deciding what is left to do, what areas need 

work. G.S.A. and other geoscience organizat ion s could also 

coord inat e information on who is doing geo logy in the developing 

countries, so that the interested geoscience information special

i st could then find with whom to work. G.I. S. or A.G.I.D could 

then pul I together information from the previous two groups , 

coordinating work for specific places. Work toward improving geo-

science information for developing countr ie s would then ~e r e la

tively easy to begin, not an ordeal. 

For the scientists doing work or planning to do work in 

developing countries there is also a specific recommendation. How 

about a self -imp osed (for who I ikes government-imposed?) require

ment that each proposal for a grant for work in a developing coun

try include an inventory of the relevant library resources, along 

with a statement on how the proposed work wi I I improve (or why not) 

those resources an environmental impact statement for I ibrary 

and information systems in the developing countries? This may, 

in turn, necessitate a geoscience information specialist as a 

coinvestigator. With such a plan , we could then more easily make 

suggestions on what should be considered for action. 

Conclusion 

So what must we do? We must get motivated so that we wi I I 

take up what has been a neglected responsibi I ity. Then we must 

get aggressive in our concerns for our new found priority, geo-

s c i en c e i n form at i otJl i n d eve I o p i n g co u n t r i e s . We then s h o u I d pus h 

ourselves and our colleagues . And f inall y we should get our or

ganizations to help . It is for us, the librarians, the informa

tion specia I ists, to act, for we are the ones who have an interest 

in and hopefully a lov e of libraries and what they can do. We 

have the skil l s and knowledge that can be applied to an international 

problem--- development. By having the skills and knowledge we 

incur the respons i b iIi ty. 
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THE FAIRCHILD COLLECTION OF HISTORICAL 

AERIAL PHOTOGRAPHS 

Dallas D. Rhodes 

Department of Geo logy 
Whittier Col lege 

Whittier, CA 90608 

Abstract: The Fairchild Collection of Aerial Photography at 
Whittier Col lege is a unique I ibrary of historical aerial 
photographs . The collection is composed of more than 400,000 
prints and negatives from photography taken during 1258 separate 
flight missions, most of which were flown over California. The 
other flights cover portions of 28 states and 4 countries . How
ever, it is the age of the photographs , rather than the breadth 
of their coverage, which gives the collection its value. The 
pictures were taken during the period 1921-1964. Some of the 
oldest photographs were the first aerial pictures made of parts 
of the United States. These photographs are a unique resource 
for the study of the natural processes and historical changes 
in the areas pictured. The care and use of the Fairchild 
Collection is administered uy the Department of Geology at 
Whittier Col lege . AI I of the photographs are avai I able for 
use by the public . 

INTRODUCTION 

The Fairchild Aerial Photography Collection at Whittier Col lege is 

the tenth largest I ibrary of aerial photographs in North America <Stevens, 

1978) . However, the value of the collection is more in the dates of the 

photography than in the size of the collection. These Fairchild Aerial 

Survey photographs were taken during the period 1921-1964 . More than half 

of the photographic missions were flown prior to 1945; and many were among 

the first to be flown over parts of the United States . Whittier Col lege 

holds the photographs from 1258 separate flights, of which I 159 cover 

California. This unique collection of historical aerial photographs is 

maintained by the Department of Geology at Whittier Col lege and is avai I able 
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for public use . If a series of fortunate circumstances had not occurred in 

1965 , alI of the Fairchild Aerial Surveys' early photography would have been 

destroyed . To more fully appreciate the Fairchi ld Collection and its 

contents , some history is desirable. 

A SHORT HISTORY OF FAIRCHILD AERIAL SURVEYS 

The Fairchild Collection at Whittier Col lege i s part of the I ibrary of 

aerial photographs produced by Fairchild Aeria l Surveys. This company was 

the corner- stone of a business empire bui It by Sherman Mi I Is Fairchild 

(1896- 1971 ) . The story of Fairchi I d's financial successes i s hardly a 

"rags- to- riches" tale . Fairchild was the son of Geo rge W. Fairchild , one 

of the founders of Internati onal Business Machines and its first president . 

Upon h is father ' s death in 1924 , Fairchi l d inherited IBM stock worth more 

than $2- mi II ion , after taxes . However , Fairchi I d ' s wealth , which was 

ultimately much more vast, was mostly a result of his own industry . He 

was a restless inventor , with the personal wealth to enable him to turn his 

i deas into major businesses. 

Fairch il d never earned a col lege degree , a lthough he attended both 

Harvard and Columbia . At Columbia , he studied engineering and became 

interested in the problems of aerial ph"otography , whose techniques were 

new then . The first photograph taken from a plane had been made in 1909 

by Wi lbur Wright (Colwel I, 1960) . During World War I , the War Department 

became int erested in the use of aer ial photography for the observation of 

enemy positions. In 19 18, while Fairchild was sti II at Columb ia , government 

officia ls offered him a contract for $7,000 to build an aerial camera to 

their specifications. By the time it was completed , the project had cost 

more than $40 , 000; the senior Fa irchild made up the difference . The major 
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innovation in Fairchi !d's camera was the placement of the shutter within 

the len s . This arrangement, which is sti I I used today , allows an ent ire 

image to be recorded quick ly enough to e li minate distortion caused by the 

high speed at which airplanes travel . 

Fairchi ld was convinced that his camera had great practica• value; 

with the encouragement of Kis father, he set up his own aerial photography 

company in 1920. His early successes received pub! icity, but I ittle profit . 

For examp le , a New York Times head ! ine reported on February 26 , 1922 , 

"Ai rplane camera maps city clearly in 69 minutes . " The article did not 

mention that Fairchi I d ' s operation was losing money . Eventually , Fairchild 

began using his camera for map mak ing , and , in 1924, he establ ished his 

second company , Fairchild Aerial Surveys , to carry out this work . This 

company also lost money for a few years, but , in time, it became highly 

prof itabl e . 

Aerial photography was the spr in g-board from which Fairch i ld launched 

all of his other businesses . His desire to have a more stable plane for 

photographic work led him into the aviation industry in 1926. Although his 

ear ly ventures fa il ed , he succeeded with Fa i rchild Aviation and later with 

the Fairchild-Hi I ler Corporation . Fairchild Camera and Equipment Company 

was another result of his interest in photography and technological 

innovation . 

Sherman Fairchild died on March 28 , 197 1, at the age of 74. He lett 

an estate va I ued at $200- m i I I ion and no heirs. 

THE FAIRCHILD COLLECTION AT WHITT IER COLLEGE 

Introduction 

By the early 1960' s , Fairchild Aeria l Surveys had accumulated a large 
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I ibrary of aerial photographs in its Los Angeles headquarters. Among the 

frequent users of the I ibrary was Dr. F. Beach Leighton, who was then chair

man of the geo logy department at Whitt ier Col lege, and faculty members from 

UCLA and San Fernando Val ley State Col lege (now California State University 

at Northridge). 

In 1965, Fairchild Aerial Surveys was so ld to Aero Services Corporation. 

Aero Services planned to move the Fairchild I ibrary to their offices in 

Hoi lywood , but they found that there was insufficient space to· store the 

entire I ibrary collection. To solve the prob lem, Aero Se rvices decided 

simply to discard as much of the early photography as necessary. The prints 

and negatives of the archival photography were being sepa rated for disposal 

when a former Fairchild employee, who had been retained by Aero Services, 

suggested that the material be donated to the col leges that had made the 

greatest use of it. Dr. Leighton and the faculty members from UCLA and 

San Fernando State were informed that if they wanted the photography "they 

had better come and get it'', because some of it had already been placed on 

the loading dock for disposal. 

Some attempt at orderly division was made. San Fernando State mostly 

received images of the eastern United States . Whittier Col lege and UCLA 

were given flights covering the western United States and especially 

California. However, time for distribution was short, and many boxes of 

prints and rol Is of negatives were given out at random. The materials were 

generally in complete disarray when the col leges received them. The part of 

the Fairchild I ibrary retained by Aero Serv ices has changed ownership twice 

since 1965, and those photographs remain in the hands of private commercial 

business. 

As soon as Whittier acquired the photographic I ibrary, cataloging and 
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indexing began. The magnitude of the task became apparent when the initial 

survey of materials was completed . That inventory showed that the col lec

tion comprises approximate ly 300 , 000 prints or i~dividual photographs , 

I 10 , 000 individual negatives, 800 photoindexes and photomosaic maps, and 

nearly 1000 negatives for the indexes and mosaics. Part of the original 

gift to Whitti er Co ll ege was lost in December , 1969, when Founders Hall, 

where the co ll ection had been sto red, was comp lete ly destroyed by fire. 

The loss included the negatives from 120 flights and virtua ll y alI of the 

photomosaic negatives . Fortunately, these were the on ly materials that 

remained in that bui I ding. Most of the collection had been moved, along 

with t he geo logy department, to a new sc ience center , which had been comp leted 

the prev ious year. 

Indexing the Co llect ion 

Because of the haphazard manner of distribution of the Falrchi ld 

I ibrary , locat ion maps of the exact f li ght I ines d i d not necessa ri ly 

accompany the photographs . In many instances, even the genera l location 

of a flight was not known . 

After. the move to the new science bui I ding, the process of indexing 

the col lection began in earnest , but progress was slow due to a lack of 

funds. In the summer of 1972, Whittier Co ll ege undertook "Project 

Compi lation " to produce a comp lete inventory and in dex of the co ll ection. 

The project was f und ed by a comb in at ion of private and gove rnment grants , 

and it was completed at a cost of more than $ 10 , 000 . 

Project Compi lation had several important results. An inventory of 

a ll of the mat er ial s in the col lect ion was made . Wh itti er Co llege ho lds 

some of the prints and/or negatives of the photog raphy from 1258 sepa rate 
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fli ght missions, I 159 of which were flown over California. The remainin g 

99 flights cover smal I portion s of 28 states and 5 countries. The 

boundaries of the coverage from each flight over Ca li fornia were plotted 

on I : 250 ,000-scale topographic maps , and these 62 index maps are the key s 

to the use of the collection. They allow an immedi ate determination of 

the coverage that is avai I able for any area in California. Once the 

catalog numbers of the flights covering an area are known , the photomosaic~ 

for the flight can be inspected t o determine which indi vidual photographs 

show the exact area of interest . In many cases , photographs of a specific 

area can be retrieved from storage in 20 minutes or less . 

Use of the Collection 

S ince Whittier Col lege received the Fairch ild Co ll ect ion , the 

photographs have been avai I abl e for pub! ic inspect ion. The index in g done 

during the campi lation project made it possible to locate photographs 

quickly , and this greatly enhanced the usefu lness of the collection. 

In 1973 , Wh ittier made the photographs avai I able for loan to qualified 

users . Since then , the geology department has processed more than 1600 

requests for photography. Among the users of the co llection are federal 

agencies, researchers at academic institut·ions , legal firms, state and 

local government agencies, and especially engineering consultants and 

professional geologists . 

The value of the Fairchild Collect ion for these users is not so much 

in the breadth of its coverage as it is in the age of the photographs. 

The Fairchild Co llection contain s the first , or at least the o~dest , 

existing photography of many areas . Additional ly , some regions, especially 

the urbanized areas of California, are portrayed on a number of different 
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sets of photographs of var ious ages. Such repetit i ve photography traces 

the development of t he a rea and changes in the natura l syst ems . 

The Fairchild I ibra ry i s much too large and varied to desc ribe in 

detai I. To i I lustrate the types of uses to which the collection may be 

put , the photography of the Los Ange les urban area wi II be used as an examp le. 

Portion s of Los Ange les and su rrounding counties are depicted on 

the photograp hs from 3 19 separate fli ghts, 129 of which were made prior to 

1937. Not a ll of the a rea wa s photog raphed on each mi ss ion, but rathe r 

most of the fli ghts cover a relat ively sma l I part of the region. However, 

near ly every part of the a rea wa s photog raphed more than once. Many pa rts 

of the City of Los An ge les and its immediate s uburb s were photographed 

repeated ly be tween the 1920 ' s and 1960 ' s . 

One particularly important early flight, C-300, which wa s made in 

'.928 , covers all of Los Angele s County at a scale o f I: 18 ,000. The 

hundreds of pictures that compose C-300 are , in essen ce, a "snap-shot " of 

the entire county ; eve ry bu il ding , road , va l ley , and tree can be seen . 

These picture s and those of s imilar age provide det a iled informati on on 

the growth and deve lop ment of the c ity. The earliest photographs are 

the on ly record of the natural lands cape prior t o urbani zat ion. 

Because of the detailed information conta ined in these ea rly 

photographs , they have a great value fo r the st~dy of natural and man-made 

changes . For example, biolog ists have used the photographs to assess the 

exten t of va ri ous habitats that have been dest royed by constructi on. From 

s uch studies , the popu lati ons o f anima l species can be est imated and the 

extent and type o f nat ura l vegetat ion can be deduced . Geo logists and 

geo logi cal engineers have a lso made frequent use of the pict ure s . Subtle 

traces of fault s , once c lear ly vis ib le from the air , are now hidden by 
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housing developments , freeways, and parking lots . Similarl y , the I imits 

of lands I ides and floodplain boundaries which are now obscured by construction 

are shown . Detailed knowledge of such potentially ha za rdou s natural features 

is essential for environmental-impact studies and planning . Scient ists 

have also used the early pictures as a source of base - line data for the 

study of natural processes. When repet itive photography of a specific area 

is avai I able, the rate of operation of some processes and man's influence 

on them can be assessed. For instance, the coast ! ine near Los Angeles i s 

recorded on 12 sets of photographs. Many s igni ficant changes in the 

beaches are notable, and some can be re lated to events s uch as the 

construction of dams , which interrupted the sediment supp ly of rivers , and 

coastal engineering structures I ike piers , jetties , and breakwaters . 

Fairchild photography has also been used as legal evidence, particularly 

in property di sp utes where survey I ines were based on natural features 

that have s ince been destroyed. These have been the most frequent uses 

of the Fairchild Collect ion , but others wit I certainly be made as the 

collection becomes more widely known . 

Access to the Co ll ection 

Access t o the Fairchild Collection is managed by the Department of 

Geo logy at Whittier Co l lege . The photographs may either be used at the 

col lege or loaned to qualified use rs . 

Use of the collection i s initiated by making a written o r telephone 

request for a search of the coverage ava i !able for a given area . The 

location and extent of the area should be spec ified in as much detai I as 

possib le . Latitudes and longitudes from U. S. Geo log ical Survey t opog raphic 

maps are excel lent for th is purpose. For locat ions in California , the 
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Figure 1: Coverage and Sample Photos 

Index map of areas in California 
covered by the Fairchild Aerial 
Photography Collection. Many 
parts of the state are covered 
by more than one fli ght . Limited 
coverage of other areas is 
avai I able. 

Thi s set of aerial photographs shows the Santa Monica, California, pier and 
beach in 1931 (left) and 1949 (right). When the breakwater was completed 
in 1934, it di srupted the I ittoral drift, which moved sediment from right to 
left (south) along the beach. By 1949, deposition in the quiet water near 
the pier had extended the beach by nearly 300 m. 
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coordinates used in the various Thomas Bros . map guides are also very 

good . The requestor wi I I be notified of the dates and scales of alI the 

ava i I ab le photography that covers the area of interest . A nominal fee is 

charged for this se rvice . 

After the sea rch ha s bee n made , the photographs may be used at the 

co l lege by appointment or , in most cases, may be loaned to qualified use rs 

for a period of two weeks . A qualified user is defined as a respons ib le 

indiv idua l or organization that has a professiona l interest in the 

info rmat ion contained in the photographs. Most of the prints in the 

co l lection may be loaned , but t hose for which there are no negatives may 

be used only at the college. In addition to the search fee , a charge is 

made fo r loan requests to cove r the cost of ope rating the service . Upon 

request , extensions of the loan per iod wi I I usua ll y be allowed for an 

additiona l two- week period; however , the co l lege may demand the return of 

the photographs at any time . Furthermore, because of the age and value of 

the photographs , the co l lege reserves the right to deny any loan request. 

FUTURE OF THE COLLECT ION 

The future of the Fairchild Collection and its cont inued avai labi I ity 

is unce rtain . As the co l lecti on has become more widely known , requests 

for use of the pictures have increased every year . Some of the most 

f requently used prints are in poor condition and need to be replaced . 

A mo re d i ff icu lt problem places the ex istence of much of the o lder 

photog raphy in jeopardy . Nearly alI of the photographs taken prior to 1938 

were made on nitrate- base film , a notoriously unstable material. Nitrate 

film decomposes spontaneously in stages , and the rate of deterioration 

inc reases wi t h t i me (Weinstein and Booth , 1977). The Fa i rchild Collection 
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contains approximately 29,000 nitrate-base negatives that are, as yet, 

unaffected by deterioration. Thousands of nitrate negatives that were 

badly decomposed have been destroyed because they could not be duplicated 

and because they were harmful to the unaffected negatives. Unless the 

remaining negatives are duplicated on a safety-base film soon, the images 

they contain wi I I be irrevocably lost. 

Recent attempts have been made to improve the storage conditions of 

the nitrate negatives to slow the deterioration process. However, 

duplication is the on ly solution to the problem, and this would be a very 

expensive operation for such a large number of negatives. The estimated 

cost of the conversion project is $60 ,000-100,000 , a sum that is beyond 

the means of most col leges, including Whittier. Grants from private and 

governmental sources are bein g sought to fund the work. If these attempts 

are successful, the Fairchild Collection wi I I be saved from destruction 

again and continue to serve as a unique historical record. 
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APPENDIX B 

GEOSCIENC E INFORMATION SOCIETY 

PURPOSE: 

To initiate, aid, and improve the exchange of information in the 
earth sciences through mutual cooperation among librarians, earth 
scientists, documental ists, editors, and information specialists. 

MEETINGS: 
Annual, with that of the Geological Society of America. 

MEMBERSHIP: 
Open to persons and o rgan i zations whose professional activities 

are related to geoscience or who are interested in the purpose of 
the Society. Dues are $20 (individual), $30 (institutional) and 
$100 (sustaining). There are cur rently more than 250 members. 

PROGRAMS: 
The management, orga nization and dissemination of geoscience 

information. 

PUBLICATIONS: 
A directory of geosci ence l ibraries, a union list of geologic 

field trip guidebooks, the Proceedings, and the GIS Newsletter. 

PERMANENT ADDRESS: 

Geosc ience Information Society 
c/o Ame r ican Geological Institute 
5205 Leesburg Pike 
Falls Church, VA 22041 
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