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PREFACE 

The papers in this volume of the Society 1 s Proceedings were 
presented orally at the Eleventh Annual Meeting in Denver, Colorado, 
on November 8, 1976. An abstract is included for two papers which 
were not received for publtcation. 

Papers appear in this publication as the authors submitted them, 
without editing. 

John Mulvihill 
Program Chairman, 1976 

~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Geoscience lnformation Society 

HISTORY: founded November 5, 1965, in Kansas City; incorporated in 
March 1966 in the District of Columbia. 

PURPOSE: to initiate, aid, and improve the exchange of information 
in the earth sciences through mutual cooperation among librarians, 
earth scientists, documentalists, editors, and information specialists. 

MEMBERS: more than 200. 

MEMBERSHIP: open to persons and organizations whose professional 
activities are related to geoscience or who are interested in the 
purpose of the Society. 

DUES: $12 (individual), $25 (institutional), $100 (sustaining). 

MEETINGS: annual, with that of the Geological Society of America. 

PROGRAMS: the management, organization, and dissemination of 
geoscience information. 

PUBLICATIONS: a directory of geoscience librarles, a union list of 
field-trip guidebooks, proceedings volumes, and the GIS newsletter 
(6 times ayear). 

ADDRESS: in care of the American Geological lnstitute, 5205 Leesburg 
Pike, Falls Church, VA 22041. Telephone: (703) 379-2480. 
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PUBLICATIONS OF THE INTERNATIONAL UNION OF GEOLOGICAL SCIENCES: 

THEIR INFLUENCE ON U.S. GEOSCIENTISTS 

Julie Bichteler 

Graduate School of Library Science 
The University of Texas at Austin 

Abstract 

Citations to IUGS publications are one indication of their quality and 

significance, availability to researchers, author's prestige, and amount 

of interest in the tapie under investigation. Three to eight years' 

citation data were gathered for 1075 conference and symposium papers, 

data compilations, reviews, and bibliographies, taken from 26 selected 

IUGS publications. Citation rates for individual papers for a five-year 

period varied from O to 31 citations/paper/year, with an average of 0.48 

citations/paper/year. Maximum rates were in the second and fourth years. 

Rates more than doubled for symposia and conferences published in journals 

rather than in separate conference volumes, thus confirming the IUGS 

policy of encouraging publication in the journal literature. Citation 

data for time periods greater than five years showed again that publica-

tions of the geological sciences have a longer half-life than those of 

other disciplines. In publications with four years of data available, 

55.1% of the papers were cited at least once during that time period; the 

range was 1% to 100%. Citations appeared in from 1 to 89 different journals 

per conference, a measure of breadth of influence and interdisciplinary 

appeal. In spite of low citation rates in sorne instances, publications 

sponsored by the IUGS are of considerable importance to the p.s. geoscience 

community. 



Introduction 

This study resulted from a suggestion to the Geoscience Information 

Society (GIS) from the Committee on International Scientific and Technical 

Information Programs of the National Academy of Sciences. Mr. Joel Lloyd, 

the Executive Secretary of the Committee, pointed out to the Society in 

1975 that relatively little was actually known about the degree to which 

activities of the various international scientific unions influence U.S. 

research. The U.S. National Committee of the International Council of 

Scientific Unions, for example, is interested in knowing if their member 

ássociations' publications are reaching the proper communities, and, if 

not, how their flow can be improved. The International Union of Geological 

Scineces (IUGS) is certainly one of the major scientific unions and is of 

considerable significance to GIS members. Thus, Mr. Lloyd suggested, the 

Society might find it valuable to undertake a study of the IUGS; such a 

study might, become a model for similar investigations of other scientific 

unions._ 

A connnittee headed by Dederick Ward began examining possible approaches 

to the problem and eventually proposed a two-part study. The first part, 

reported in this paper, was to investigate patterns of citations to IUGS 

publications in subsequent geoscience research. The rationale for this 

approach is, of course, that one indication of the effect that a specific 

publication has on scientif ic research is the degree to which it is cited 

in the literature. The rate of citation is influenced by such factors as 

the quality and significance of the publication, its availability to 

researchers, the author's prestige, and the interest in the topic under 

investigation. 
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The second part of the GIS study, to be conducted by Rosalind 

Walcott, was to determine holdings of these same IUGS publications in 

U.S. geoscience libraries. Thus, distribution and availability could 

be partially determined. The Walcott study will be reported on at a 

later date. 

International Union of Geological Sciences 

The IUGS was f ounded in 1961 as an off spring of the International 

Geological Congress. Its stated aims are to "contribute to the advance

ment of investigations relating to the study of the Earth, considered 

from theoretical and practica! points of view." (Yearbook of Interna

tional Organizations, 1974) Between meetings, which occur every three 

to four years, the work of the IUGS is carried on mainly by international 

commissions, connnittees, and affiliated associations. These include, for 

example, the Commission on Stratigraphy with its more than two dozen sub

commissions and working groups; the Conunission for Marine Geology; the 

Commission on Meteorites; the Committee on Storage, Automatic Processing 

and Retrieval of Geological Data (COGEODATA); and the Committee on Geolo

gical Documentation. Among the numerous affiliated international asso

ciations are the International Mineralogical Association, the Interna

tional Palaeontological Association, the International Association of 

Geochemistry and Cosmochemistry, and the International Union for Quaternary 

Research. (Geological Newsletter, 1975) 

. IUGS Publications 

IUGS commissions, committees, and associated organizations hold 

meetings, sponsor conferences and symposia, and publish. Th.us, one of 

the f irst questions to be answered in the current investigation was 
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"How does one define a publication of IUGS?" 

In 1967 the IUGS Committee for Printing and Publishing announced 

three categories of publications: (1) Geological Newsletter, a con-

tinuation of the Circular Letter (contains news announcements of meetings, 

bibliographies, summaries of conferences, and activities of the IUGS and 

other international bodies); (2) volumes of the proceedings and papera 

at sympos:i.a and other scientific meetings sponsored by the Union, to be 

contracted with a professional publisher; (3) tables of analyses, data, 

etc.; charts, atlases, etc. (Van Leckwijck, 1967) 

The IUGS Advisory Board for Publication (1973) has stated the 

following policy which illustrates the complexity of the problem: 

The general policy of the Executive Committee and the 
Advisory Board f or Publication is that symposia and similar 
conventions should be organized in such a way that they either 
result in commercially marketable volumes of proceedings or 
are based on contributions recently published or accepted for 
publication in regular journals and similar media. • • 

It is important that all papers published under IUGS 
auspices become universally available even outside the circles 
to which the material is primarily presented. For this reason 
also, it is often preferable to have the symposium (etc.) papers 
channelled to the readers through the appropriate existing 
journals and other serial publications, as individual articles 
or as groups of articles. 

If unsuitable for publication in periodicals or not deemed marketable 

by unsubsidized commercial publishers, the IUGS may financially assist 

the publication. Although excellent f or purposes of dissemination of 

research within the scientific connnunity, the IUGS policy does make a 

precise definition of their publications more difficult. 

Methodology 

It seemed obvious that the present study should not be limited 

to those few selected publications which are listed in the IUGS 
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Geological Newsletter. These include Series A and Series B, which are 

proceedings of symposia of affiliated associations and IUGS bodies; they 

are not published by IUGS itself but by different publishing houses. 

The two series diff er in size and provide a bibliographic f ramework and 

serial arrangement for otherwise independent volumes. (IUGS Advisory 

Board for Publication, 1973) Other proceedings of conferences and 

symposia sponsored by IUGS, however, are not included in these series. 

Also announced in the Newsletter are literature reviews on various tapies, 

some having been prepared for symposia sponsored or cosponsored by the 

IUGS. On the other hand, it would be inappropriate to include all of the 

publications of associations which are affiliated with the IUGS. 

Therefore, for purposes of the present study, the following criteria 

were adopted. In general, no publication was included unless it was at 

least partially sponsored or organized by the IUGS, its committees or 

commissions. In addition, the publication must be widely available in 

U.S. libraries, as indicated by entries in the National Union Catalog or 

OCLC, the national cataloging data base. Guidebooks, "discussion meetings," 

board sessions, connnittee reports, etc., were omitted, as were publications 

appearing after 1974. Sufficient citation data would not yet be available 

for the latter. A list of the 26 publications included in the study 

appears in the appendix. 

Beginning with the year following the date of publication, citation 

data were gathered f rom the Science Citation Index (SCI) f or each 

separately-authored contribution in the set of publications. When 

possible, i.e. for those volumes published before mid-1970, five years' 

data were included. This period of time preved suf ficient in most cases 

to include peak citation years. In a few instances, additional 
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coverage was desirable. The number of papers in symposia and conf erence 

volumes varied from 21 to 124, with a mean of 56 and median of 39. 

For each citation, complete data from SCI were recorded, namely, 

the citing author, journal, volume number, first page, and year. Data 

were accumulated on a total of 1075 IUGS papers, data compilations, 

reviews, and bibliographies. 

A problem encountered during data gathering was the variation and 

inconsistency in citations. Authors may cite IUGS publications as 

simply "IUGS," by the name of a particular committee or commission 

-such as Commission on Stratigraphy or COGEODATA, or by title such as 

International Dictionary of Stratigraphy or Geological Data Files. 

If such a ref erence could not be specifi cally attributed to one of the 

publications under consideration, it was omitted. 

Results 

Evaluating journals on the basis of citation patterns has generated 

considerable interest in recent years. With more restricted library 

budgets and escalating subscription costs, the question of which are the 

rnost important journals far a discipline is critical. The journal 

"impact fac t or" introduced by Garfield (1972) reflects the average cita

tions per published article _in a given period and may be used for ranking 

and cornparison. Narin (1976) employed s imilar "influence measures" which 

were weighted to account far factors such as the citations a journal gives 

t o other journals as well as those it receives. 

In the present investigation, Garfield's impact factor of citations/ 

article/year seemed most appropriate. Calculations of bis measure have 

been included in the Journal Citation Reports (Garfield, 1976) which 

6 



provides an analysis of 1974 citation data for all SCI source journals. 

These calculations are based on 1974 citations to journal articles pub-

lished in 1972 and 1973. Citation rates of the geological journals listed 

in Table 1 are taken from the Journal Citation Reports; these journals 

were selected because they cite IUGS publications to a greater extent than 

others, and, in some instances, symposia or conferences have been published 

in them. Journals of general interest which also cite IUGS publications, 

for example, Nature and American Journal of Science, were omitted, since 

their citation rate is only partially determined by geoscience research. 

It is assumed that the journals of Table 1 and IUGS publications cover 

similar areas to the extent that comparison of the two groups is reasonable. 

The average citation rate of the journals in Table 1 is 1.376 citations/ 

article/year. 

Citation Rates of IUGS Publications 

In the following discussion, citations during the year of publication 

are omitted in calculations. Thus, if a paper is published in 1970, "five 

years of data" refers to the years 1971-1975. In most cases, citations 

appearing before or during the year the conf erence was actually published 

are by conference attendees. 

The average citation rate for all individual papers was 0.48 citations/ 

paper/year during the five years after publication. Figure 1 illustrates 

the change in rates during this time period f or all IUGS papers and for 

those papers which were published in journals widely available in the U.S. 

Those in the latter group are: 

Trace Fossils - published in Geological Journal 

Deep-Seated Foundations of Geological Phenomena - published in 
Tectonophysics 

' 
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TABLE 1 

CITATION RATES OF SELECTED GEOLOGICAL J OURNALS 

Title 

American Association of Petroleum 
Geologists Bulletin • 

American Mineralogist 

Antarctic Journal 

Bulletin of the Seismological Society of America • 

Canadiau Journal of Earth Sciences • • • . 

Contributions to Mineralogy and Petr ology . • . • 

Earth _and Planetary Science Letters 

Earth-Science Reviews 

Economic Geology • • . . 

Geochimica et Cosmochimica Acta 

Geological Society of America Bulletin • . • • • • 

Journal of Geology 

Journal of Geophysical Research 

Journal of Paleontology 

Journal of Petrolog:z:: . . . . . . . . . 
Journal of Sedimentary Petrolog:z:: . . . 
Lethaia . . . . . . . . . . . . . . . 
Palaeo_g_§ograph;z:: Palaeoclimatolog:z:: Palaeoecology 

Reviews of Geophysics and Space Physics . • • • • 

Sedimentology 

Soil S cien ce • . 

Tectonophysics 

Zei.tschrift für Angewandte Geologie 

8 

Cita t i ons/Article/Year 

1.168 

1.022 

0.301 

1.150 

1.092 

1.185 

1.802 

0.429 

1.206 

4.056 

l. 674 

1.429 

2.536 

0.333 

2.512 

o. 777 

0.962 

0.500 

4.339 

0.918 

0.705 

1.424 

0.121 



Geochronology of Precambrian Stratified Rocks - published in 
Canadian Journal of Earth Sciences 

The average citation rate for these three symposia is 1.34 citations/ 

paper/year. Trace Fossils appeared in a separately published volume as 

well as in the Geological Journal. Of the total number of citations to 

this conference, 54% were to the journal version and 46% to the conference 

volume. Most of the citations to IUGS reviews were also to those published 

in journal format or to a similar version by the same author in a journal. 

Since the reviews are prepared especially f or conferences and symposia, it 

was not surprising that individuals citing the review as a "separate" 

tended to be conference attendees. 

Figure 1 indicates that the highest citation rates appear in the 

second and fourth years. When data were available beyond the fifth year, 
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the decrcase in citation rate was relatively low in comparison to that of 

other diHciplines. In the case of the 1966 Clay Conference, for example, 

the citation rate in 1974 was 85% and 92% of that of 1968 and 1969, respec-

tively. Thus, the data confirm the longer half-life of geological litera-

ture. 

Far those publications for which 4 years of data were available, 55.1% 

of the i>npers were cited at least once during that time period; 84.7% of 

conference papers published in journals were cited. Rarely (in less than 

1% of th(• cases) is a paper ci ted for the first time as late as the fifth 

.year; thus, approximately 45% of papers sponsored by the IUGS were never 

cited. Table 2 lists conferences and symposia of which the highest and 

lowest ¡wrcentage of papers were cited at least once during the four years 

following the year of publication. 

TABLE 2 

MOST- AND LEAST-CITED TITLES 
DURING FOUR YEARS FOLLOWING YEAR OF PUBLICATION 

Title 

Geochronology of Precambrian Stratified Rocks 

Trace Fo~sils . . . . . . . . . . . 
Upper }-~~1~tle Symposium 

Percentage of Papers 
Cited One or More Times 

100 

91 

71 

Recent Crustal Movements and Associated Seismicity . 71 

. . . 

Sexual 1_)_ {~11orphism in Fossil Metazoa and Taxonomic 
lmp_l __ tcations . • • • • • • • • • • • • • • • • • • 28 

Connnittt•t• of Hcditcrranean Neogene Stratigraphy 
Pr~>cr•edings of the 3d Session . . . 27 

ProblemH nf Hydrothcrmal Ore Deposition 1 
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The data of Table 2 may be a more realistic indication of a 

publication's overall significance than are average citation rateé, 

since, occasionally, a particularly highly cited paper will cause a 

noticeable increase in the overall citation rate for a conference. An 

example of such a paper is A.G.W. Cameron's classic "A New Table of 

Abundances of Elements in the Solar System" (Origin and Distribution of 

the Elements) which has received an average of more than 30 citations/ 

year from 1969 through 1975. 

Journals 

The number and variety of different journals where citations to a 

particular IUGS publication appear illustrate the publication's inter

disciplinary appeal and are another measure of its influence and signifi

cance. If several years of data are available, the total number of 

journals represented depends neithe:r on the number of papers in the 

conference nor on the overall citation rate but, rather, appears to be 

closely related to the subject matter. For example, references to the 

highly cited Trace Fossils and Recent Crustal Movements and Associated 

Seismicity appear in only 24 and 19 journals, respectively. 

Table 3 lists publications which are cited in the greatest number 

of journals. 

Conclusions 

Citation patterns of publications sponsored by the IUGS vary widely 

and appear to be primarily dependent upon two f actors. The first is 

the distribution of the publication and its availability to geoscientists. 

The citation rates for IUGS conference papers published in ,. journals 
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TABLE 3 

IUGS PUBLICATIONS CITED IN THE LARGEST NUMBER OF JOURNALS 
DURING FOUR YEARS FOLLOWING YEAR OF PUBLICATION 

Title 

Origin and Distribution of the Elernents 

International Clay Conference (1963) 

International Clay Conference (1966) 

Geology of Saline Deposits 

Deep-Seated Foundatio_ns of Geologi.cal Phenornena 

Geochronology of Precambrian Stratified Rocks 

Antarctic Geology and Geophysics 

Number of 
Journals 

89 

55 

53 

39 

35 

32 

30 

(1.34 citations/paper/year) is much more than the IUGS average (0.48 

citations/paper/year) and compares favorably with that far the geoscience 

* journals of Table 1 (1.38 citations/paper/year). The majar geoscience 

journals are much more accessible and more widely available in the U.S. 

than are foreign ~onference volumes. Thus, the following policy for-

mulated by the IUGS Advisory Board for Publication (1973) is confirmed: 

[For symposia on prirnary results of research] the sessions will 
not necessarily, or even, norrna lly, be connected with the pub
lication of a special volwne. The papers presented at such a 
symposium are supposed to appear in representative periodicals 
during a limited period before and a f ter the session. 

The second factor i .s the amount of interes.t in the tapie of the 

conference or symposium and the current research in that particular area. 

Meetings which concern relatively f ew mernbers of the geoscience cornrnu-

( 

*Although the third figure is based on two years of data and the 
former two on five years of data, the three are comparable, since the 
average rate of citation in the geosciences for the first two years 
<loes not vary appreciably f rorn that of the first five. 
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nity are naturally cited less frequently. The following two symposia, 

both published as separate volumes by European publishers, illustrate 

this point: 

Upper Mantle Symposium 

Sexual Dimorphism in Fossil Metazoa 
and Taxonomic Implications 

papers cited 
in 5 years 

71% 

28% 

citations/ 
paper/year 

0.32 

0.10 

The first is obviously of ínterest to more people than the second. 

This is not to suggest, however, that the IUGS should sponsor only 

conferences and symposia which are of interest to the greatest number of 

geoscientists. Their willingness to aid or cosponsor highly specialized 

meetings has provided a real service to the geoscience community. One 

can argue that although the citation rate far a particular conference is 

quite low, for those few researchers who do cite the conference, it is 

invaluable. 

The variety of conferences and symposia sponsored by the IUGS, the 

large numbers of journals in many fields in which citations appear, and 

the steady citation rates over a period of several years all suggest 

that the IUGS and its work are of majar importance and significance to 

U.S. geoscientists. 
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Appendix 

IUGS Publications Included in the Study 

l. Conferences, Symposia, and Proceedings: 

Antarctic Geology, Cape Town, 16-21 September 1963. Raymond J . Adíe, 
ed. Amsterdam: North-Holland, 1964. 

Antarctic Geology and Salid Earth Geophysics, Oslo, 6-15 August 1970. 
Raymond J. Adíe, ed. (IUGS Series B, Number 1). Oslo: Universi
tetsforlaget, 1972. 

Deep-Seated Foundations of Geological Phenomena, Prague, 1969. F. 
Delany and C. H. Smith, eds. Amsterdam: Elsevier, 1969. (also 
published in Tectonophysics, v. 7, no. 5-6, June 1969). 

Genesis of Precambrian !ron and Manganese Deposits, Kiev, 20-25 August 
1970. París: UNESCO, 1973. 

Geochronology of Precambrian Stratified Rocks, Edmonton, 1967. Ronald 
A. Burwash and R. D. Morton, eds. Canadian Journal of Earth Sci
~~, v. 5, no. 3, June 1968. 

Geology of Saline Deposits, Hanover, 15-21 May 1968. G. Richter-Bern
burg, ed~ París: UNESCO, 1972. 

Gondwana Stratigraphy, Buenos Aires, 1-15 October 1967. París: UNESCO, 
1969. 

International Clay Conference, Stockholm, 12-16 August 1963. I. Th. 
Rosenqvist and P. Graff-Petersen, eds. New York: Pergamon, 1963. 

International Clay Conference, Jerusalem, 20-24 June 1966. L. Heller 
and A. Weiss, eds. Jerusalem: Israel Program for Scientific 
Translations, 1966. 

International Union of Geological Sciences. Commission on Stratigraphy. 
Committee on Mediterranean Neogene Stratigraphy. Proceedings of the 
Third Session in Berne, 8-13 June 1964. C. W. Drooger, Z. Reiss, 
R. F. Rutsch, and P. Marks, eds. Leiden: E. J. Brill, 1966. 

Ores in Sediments, Heidelberg, 31 August-3 September 1971. G. C. 
Amstutz and A. J. Bernard, eds. (IUGS Series A, Number 3). 
Heidelberg: Springer-Verlag, 1973. 

Origin and Distribution of the Elements, Paris, 1967. L. H. Ahrens, 
ed. Oxford: Pergamon, 1968. 

Problems of H drothermal Ore Deposition, St. Andrew, Scotland, 1967. 
Zden k Pouba and Miroslav temprok, eds. (IUGS Series A, Number 
2). Stuttgart: E. Schweizerbart'sche Verlagsbuchhandlung, 1970. 
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Recent Crustal Movements a~d Associated Seismicity, Wellington, 10-18 
February, 1970. (IUGS Series B, Number 2). Royal Society of New 
Zealand Bulletin, 9, 1971. 

Second Gondwana Symposium. South Africa, July to August 1970. Pretoria: 
Coundl for Scientific and lndustrial Researcrh, 1970. 

Sexual Dimorphism in Fossil Metazoa and Taxonomic Implications, Prague 
1968. G. E. G. Westermann, ed. (IUGS Series A, Number 1). 
Stuttgart; E. Schweizerbart'sche Verlagsbuchhandlung, 1969~ 

Spilites and Spilitic Rocks, Prague, 1968. G. C. Amstutz, ed. (IUGS 
Series A, Number 4). Heidelberg: Springer-Verlag, 1974. 

Trace Fossils, Liverpool, 6-8 January 1970. T. P. Crimes and J. C. 
Harper, eds. Liverpool: Seel House, 1970. (also published in 
Geological Journal Special Issues, no. 3, 1970). 

lhe Upper Mantle Symposium, New Delhi, 1964. Charles H. Smith and 
Theodor Sorgenfre~, eds. Copenhagen: Berlingske Bogtrykkeri, 
1965. 

II. Reviews: 

Almeida, F. F. M. de, O. H. Leonardos, Jr., and J. Valenca. Granitic 
Rocks of Northeast South America. Prepared for IUGS/UNESCO Sytll
posium in Recife, Brazil, October 1967. 41p. 
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Operational and Economic Feasibility of an Automated 
Editorial Processing Center for Technical Journals 

Oliver W. Whitby 
Information Science Laboratory 
Stanford Research Institute 
Menlo Park, California 

I Introduction 

* The on-going project on which 1 am reporting fits into a larger 

program mounted by the National Science Foundation to improve access by 

the scientific community to the results of scientific research. This is 

1 
one of NSF's long-range goals. Technical journals published by scientific 

societies provide a significant channel for this information. However, 

rising costs now threaten the stability of all but the largest journals. 

Because many very small journals control their out-of-pocket expenses 

through the use of donated labor and services, we have focussed attention 

on those of an intermediate size (500 to 2000 pages published per year). 

One Foundation approach is to increase the economic viability of conven-

tional technical journals by demonstrating practica! ways of reducing the 

total "front-end" cost per page in producing camera-ready copy from 

accepted manuscripts. A concommitant short-range goal of the NSF program 

is the conduct of a series of tests, wi.th a number of journals under opera-

tional conditions, that will allow predictions to be made about the opera-

tional, technical, and economic feasibility of an automated Editorial 

* 
This paper was prepared with the support of the National Science 
Foundation under NSF Grant 05175-13214 A02. Any opinions, findings, 
conclusions or recommendations expressed herein are those of the 
author and do not necessarily reflect the view of the National 
Science Foundation. 

l. Sarah N. Rhodes and Harold E. Bamford, Jr., Editorial Processing 
Centers: A Progress Report, the American Sociologist 1976, Vol. 11, 
pp. 135-9. 
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Processing Center (EPC) 2 to aid the production efforts of a number of co-

operating journals. 

Two such operational experiments are now under way. The first, 

bearing the designation EPC-1, is being conducted by the Aspen Systems 

. 3 Corporation in cooperation with four JOUrnals. That project is con-

strained to use off-the-shelf software and hardware. The second experi-

ment, EPC-II, conducted by Stanford Research Institute in cooperation with 

three journals, 4 is expected to be field tested early in 1977. ECP-II 

may use tailor-made software and and hardware. 

The future plans of the Foundation in this program call for the 

mounting of a full pilot operation of an EPC, during which a number of jour-

nals would produce all of their issues for a year with the system~ The 

results of the first two operational experiments are to help in the design 

and operation of the full pilot system, EPC-III. 

II Initial Cost Estimates 

In selecting a test vehicle for this EPC-II operational experiment, 

we wanted sorne assurance that an operational system, structured similarly 

to the test vehicle, could be built that was economically feasible. To 

support this judgment, we sought the most reliable estimates we could find 

of the per-page cost for the preparation from the submitted manuscript of 

camera-ready copy for technical journals. Very few of the figures obtained 

2. Harold E. Bamford, Jr., The Editorial Processing Center, IEEE Trans
actions on Professional Communication, Vol. PC-16, No. 3, Sept., 1973. 

3. The Journal of the American Society for Information Sciences, Environ
mental Entomology, Journal of Biological Chemistry, and that of the 
American Society of Microbiology. 

4. Association for Computing Machinery "Computing Reviews" and Computing 
Surveys and the Sociological Quarterly. 
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were made on the same basis; therefore each was adjusted to include the 

execution of all of the functions discussed in Section V. In addition, 

a cost of $1.24 per page was used for the cropping, enlargement, or re

duction of the author's figures and illustrations to fit the page layout 

employed by the journal. Anyone who has attempted to compare estimates 

of the sort that are given in Table 1, below, does not need to be cautioned 

to take them with a grain of salt. lt is almost impossible to learn the 

exact conditions to which each applies. They should only be used as a 

general guideline for thinking about the automation of journal production 

operations. As an additional yardstick, a page is assumed to consist of 

1000 words and to include, on the average, one table and one figure. 

Table 1 

Front-end Page Cost Estimates From Severa! Sources 
r 

So urce Cost per page Remarks 

* WESTAT, Inc. $40 Lar ge journal, current op's. 

* WESTA1' , Inc. - $26 Small journals with EPC ($30 without) 

* ASCE $40 Using automated printer 

* AIP $49 Present in-house partial automation 

* AIAA $45 In-house small scale EPC 

SRI $44 Small journal, manual ops. 

SRI $30 Small journals with EPC 

* Author's interpretation 

The cost per page is quite a sensitive function of the typographic 

and compositional quality that the editor or his editorial board jlnsists 

on maintaining. The care with which copy editing is pursued is another 

factor influencing this cost. Discussions can be found in the literature 
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that maintain that journals cannot afford the luxury of anything but 

proofing for operator's typographic errors. These and similar isssues 

are beyond the purview of this project. They have been mentioned merely 

to further emphasize the difficulty of producing truly commensurate cost 

estimates. The interested reader may wish to follow the experience of 

the American Society of Civil Engineers through a long course of experi

mentation with these functions.
5 

Our estimates for achievable costs per page using the EPC concept 

correspond with those made earlier by Westat, Inc. A saving of approxi-

mately 25 percent of present costs appears possible (see Table 1). The 

only fly in the ointment is that small journals often make savings of 

this magnitude through the liberal use of donated labor and services, 

some of which are provided on a sub rosa basis by the academic organization 

to which the editor belongs. In such circumstances, it may be difficult 

to make additional savings through the use of an EPC. If such is the 

case, some additional small journals may have effectively withdrawn 

themselves from the market open to commercial developers of EPCs. 

Nevertheless, rising labor costs and the reluctance of subscribers to 

accept higher fees may justify that a journal make use of an EPC, even at 

costs equal to those experienced with current production techniques. 

111 Generic Configuration of an EPC 

The objective of the EPC concept is to make available to journals 

automatic text-handling capabilities that will help to reduce their pro-

duction costs. This is believed achievable through various cooperative 

arrangements among journals, especially ones of intermediate size that 

5. Paul A. Parisi, Composition Innovations at the American Society of 
Civil Angineers, IEEE Transactions on Professional Communications, 
Vol. PC-18, No. 3, September, 1975. 
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cannot afford to own such facilities themselves. This cooperative venture 

should encompass as many publishing functions as can be economically justi-

fied, beginning with the receipt of the manuscript and leading to the pro-

duction of camera-ready copy, often thought a printer's function. The 

equipment configuration that can deliver such capabilities to a number of 

journals is diagrammed in Figure l. 

The expensive equipment is locate~ centrally so that it may be fully 

utilized and so that its cost may be shared equitably among all the 

E~~l'~Í(j~ 
(------------.A~-----------, 

journals using the EPC. InclÚded in the common pool is a time-shared 

computer and the phototypesetter for producing high-quality galleys. 

Unfortunately, the phototypesetter cannot be time-shared. Its use must 

be scheduled on a dedicated basis. Also, both of these pieces of equip-

.· 
ment must be operated by qualified professionals if reliable service is 
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to be obtained from the EPC. Computer terminals fitting the needs of the 

users are placed in the editorial offices of the journals using the EPC. 

The maximum dollars that can be justified for the terminal(s) at a journal 

off ice is a direct function of the number of pages produced by the journal 

in a year. The editorial functions aided by the terminals include not only 

the entry of manuscripts to the EPC, but their redaction through the pro

vision of surrogate galley proofs from hard-copy devices. 

Most technical journals have their editorial offices in or near one 

of a few large cities on the eastern seaboard. Consequently, the com

munication links between the journal terminals and the EPCs that serve 

the largest segment of this market can be of the local type. Because the 

phototypesetting equipment for all but the largest journals must be at the 

EPC, a certain amount of the communication between the EPC and its journal 

offices must be nonelectrical. If the EPCs can be close to the offices 

of most of their users, it may be practica! to transfer gal1ey material by 

couriers instead of through the mails. For the larger journals, the ~errni

nal equipment might be augmented by a slow, inexpensive phototypesetter to 

overcome the delays in delivering galleys from the EPC. However, even 

the least costly phototypesetter can increase the cost per page by an 

amount that is greater than the expense of messenger delivery from the 

EPC. Additionally, a large journal able to justify such a piece of 

equipment is very likely to demand a larger selection of type fonts 

than can be satisfied by such a phototypesetter without resort to 

multiple takes, an operationally awkward procedure. 

IV Basic Approach 

In EPC-II, the basic approach chosen to assess the feasibility of 

the EPC concept f or technical journal publication was f irst to select a 
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test vehic~e that was closely related to a system that could be made 

operational in the near future with a good chance of being economic. 

This was intended to avoid using the experimental results in a complex 

model that might be needed to make resulta applicable to a considerably 

different operational system. Technical feasibility of the test vehicle 

will then demonstrate it for the operational EPC. It is very desirable 

to have a system capable of being easily adapted to severa! different 

experimenta, the need for which can be partly foreseen, but not necessarily 

satisfied, on this project. Consequently, a test vehicle was designed 

that meets this criterion as well. 

The technical journals that are cooperating in the operational ex-

periments were selected, with the following criteria: 

Pages per year published 

Frequency of publication 

Manuscript selection technique 
(refereed, reviewed, or invited) 

Technical field covered 

Content of mathematical expressions and chemical formulas 

Typographic and format complexity 

Advertising content 

Copy editing practices 

Reject rate for manuscripts 

Delay from submission of manuscript to publication 

Number of articles per issue 

Average length of articles 

Average number of figures, tables, and illustrations per article 

Size of the journal editing staff 

Extent of the journal printer's responsibility. 
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The most influential factor was the ability and the willingness of the 

journal to engage in the experiment and to make a real contribution in 

time and intellectual effort to its success. Within this framework, 

several journals were selected with distinctly different characteristics. 
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Figure 2 shows the relation of these principal f actors in the 

operational experiment, the results of which will aid in assessing 

the feasibility of an EPC in an operational environment. Whether or 

not a single EPC is feasible is largely a function of how the journal 

users are chosen. To encourage commercial development of and support 

for the EPC concept (obviously needed for widespread adoption of the 

idea), questions of economic and operational feasibility must be 

answered in terms of an identifiable market. An exploitable market 

must be shown to exist, if the hypothesis of an operational system with 

software and hardware tailored to the needs of the economical production 

of technical journals, one of the bases of the prediction, is to have 

any validity. 

The shaded portian of the triangular block in the lower half of 

Figure 2, shown in combination with the operational EPC and a working 

set of operational procedures, represents the specific market from 

which the EPC users would be drawn. The triangle is considered to 

approximate the relation between the population and the size (number 

of pages published) of technical journals. The size of the journals is 

represented by the height above the base and the number having that size 

is indicated by the width of the triangle at that height. Above approxi

mately 5000 pages per year, it is feasible for journals to operate auto

matic text-handling and typesetting equipment on an in-house basis. A 

number of the larger journals has already taken this step or is actively 

working toward it. Consequently, this upper segment of the market is 

unlikely to be open to promoters of EPCs. 

Furthermore, the large number of self-contained, text-haµdling 

systems that has been announced commercially in the last few months has 
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opened the way for even smaller journals to adopt and control their own 

computer aids to journal production. This step requires some imagination 

in the restructuring of their operations and in choosing new compromises 

among the many parameters that characterize a technical journal. Conse-

quently, only a limited number of the journals that could benefit from 

these new techniques will actually adopt them. Nevertheless, we estímate 

that journals publishing as few as 2000 pages per year may take themselves 

out of the market for EPC services in this way. Consequently, we have 

drawn the upper bouudary of that market in the triangle at 2000 pages 

per year. The lower level for this market cannot be set firmly. Small 

journals tend to have lower out-of-pocket costs per page than do larger 

ones, because, traditionally, a greater fraction of their labor pe·r page 

is donated than is true for large journals.
6 

As a result, their out-of-

pocket costs are more sensitive to fixed expenses, such as those for 

terminals. As a working figure, we have set the lower boundary for the 

market at 500 pages per year. 

There is no doubt that this level can be lowered to include even 

the smallest of quarterlies, if one is willing to accept material from 

them in a form that can be read by optical character readers (OCR). This 

practice would greatly lower the fixed cost of the often-underutilized 

input equipment at the journal office. However, such a mode of opera-

tion also significantly lowers the performance of the EPC from the point 

of view of the journal and effectively reduces the editor's direct con-

trol over the production process. Consequently, the lowest segment of 

6. Westat, Inc., and Aspen Systems Corporation, Editorial Procesing 
Centers: A Study to Determine Economic and Technical Feasibility 
(PB 234-959/AS), July 1974. 
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the market has been arbitrarily ruled out of consideration for the 

experiment. 

A considerable amount of effort is being put into detailing the 

exact operating procedures that the cooperating journals will follow 

during the experiment. The results of the experiments will be analyzed 

in the light of the procedures used to suggest workable procedures for 

a fully operational EPC. These procedures are an integral and very 

important part of the hypothesized, operational EPC, the feasibility of 

which is to be predicted. 

Because project resources limit the length of the experiment and 

the number of journals that can be included, the generalizability of the 

results obtained will be limited, especially if reasonably high confi

dence limits on the accuracy of the predictions are established. The 

greatest accuracy will be for those segments of the market that are 

made up of journals with almost identical characteristics. Alone, they 

may not form a great enough market to encourage a sufficiently large 

number of manufacturers to enter the field. Commercial sources of the 

requisite equip~ent, software, procedures, training programs, and promo

tion are believed essential to the actual widespread adoption of the EPC 

system--part and parce! of the assessment of feasibility. The inclusion 

in the market for which the prediction is made of journals with charac

teristics similar, but not identical, to those taking part in the experi

ment will probably improve the chances of commercial development; however, 

it will also incfease the uncertainty associated with the prediction of 

feasibility. 

V Functions Included 

Essentially all of the major functions encountered in scientific 
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editing, entry of manuscripts, handling the artwork, redaction, type-

setting, and page composition have been selected as candidates for aid 

by the EPC. Although computer aids can be provided to the journal staff 

for most of these functions, only those that offer a direct reduction in 

out-of-pocket expense have been pursued. This decision has ruled out 

putting resources of the EPC test vehicle at the service of those , such 

as referees, who normally donate their labor to the journal. From the 

practica! standpoint of conducting the experiment, this is the only 

course possible. However, many persons working in this field feel that 

authors, editors, and referees should be able to engage in computer con-

ferencing about papers submitted for publication. I believe that the 

assessment of the economic feasibility of an EPC that will make such 

communication possible is likely to yield a negative result, unless the 

scope of the whole problem is considerably expanded, a task beyond the 

purview of this project. 

Many of the functions of the office of scientific editor (distin-

guish from copy editor) of a journal can be aided by an EPC. Because 

the reduction of journal out-of-pocket costs by this route appears to 

7 have been neglected by all but a few, we decided to give special atten-

tion to the functions of: 

Logging-in submitted manuscripts. 

Generating and keeping a record of all correspondence with 
authors, referees, and review•~rs. 

Choice of reviewers (for ACM Computing Reviews). 

Keeping a record of charges to author's accounts and billing 
for the amounts incurred. / 

Tracking articles through the entire production process. 

7. Physical Review. uses computer aids to select referees and to corre
spond with them. 
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We decided to provide machine aids to the entry of manuscripts, 

including tabular material and mathematical expressions. We have tried 

to make the entry of such information as intuitive for the terminal 

operator as possible through the provision of simple terms in which to 

code it that are combinatorially powerful. The input keyboard has enough 

clearly marked function keys to relieve the operator of the need for a 

good memory. Because the American Chemical Society (ACS) has had so much 

experience in automated text-handling systems that aid the entry of chemi

cal formula~· and structures, we elected not to address this qui te diffi

cul t problem, especially because none of the journals in the project is 

likely to contain such symbols. 

The redaction of articles either in surrogate galley proof or full

galley form are being provided in the test vehicle. They will allow cor

rections to be made at the journal offices in an interactive mode with 

the EPC. 

The EPC has been designed to perform all normal automatic type

setting functions within the capabilities of the equipment used in the 

test vehicle. An operational EPC would call for a far more elaborate 

phototypesetter if only to accommodate at least 16 fonts simultaneously, 

the number needed for journals that publish articles that include many 

mathematical expressions. Unless some agreement among the journals using 

an operational EPC can be reached to choose only from such a repertoire 

of fonts, the galleys for each journal would have to be run on a separate 

take, a procedure bound to increase costs. 

We hope to be able to produce full-page galleys by means of auto

matic, full-page composition in the EPC test vehicle. Howev~r, because 

this task is considerably complicated by the need to handle footnotes 

29 



in two of the cooperating journals, we have taken a fall back position 

of producing the typeset articles in galley form from which full-page 

layouts will be made by pasting the text, headers, footers, footnotes, 

and artwork on a 'mechanical.' 

VI Practica! Difficulties in the Conduct of an Operational Experiment 

We have encountered four majar difficulties in setting up the 

conduct of the operational experiment. One is caused by the fact that 

the life cycle of a submitted manuscript is considerably longer for some 

journals than the duration of the experiment. Consequently, we have to 

choose between dealing with only that fraction of manuscripts that will 

be published during the experiment and taking all but not seeing all 

through to completion. In the first case, we might follow some but not 

all manuscripts through their whole life cycle and, in the second, we 

might follow all manuscripts, but none through the whole cycle. 

The normal way of conducting an experiment of this type is to 

process by means of the EPC all material in parallel, as it is now handled. 

Even if the costs of this duplication of effort can be accommodated, the 

specially trained personnel may not be available with identical capa-

bilities to man the two processing streams. If the same persons serve 

identical roles in ·both, it is difficult for them to forget what they 

have done in the immediate past in one stream while they are working in 

the other. Furthermore, if the same persons must be used in both the 

manual and the EPC stream, their double workload and its repetitiveness 

may make them sufficiently hostile toward the EPC, the cause of their 

distress, to vitiate the results of the experiments. 

These difficulties point to the desirability of conducting the test 

so that all of the work of the cooperating journals is done through the 

30 



EPC. This approach brings with it two requirements: 

High operational reliability for the EPC. 

Orderly taking up at the beginning and handing over of the 
production work at the end of the experiment. 

The first requirement is to be met through the liberal use of paper trails 

that will allow the journal to fall back to its manual processes in the 

event of f ailure of the EPC for an extended period or dissatisfaction 

with its general performance. 

The satisfaction of the second requirement is being worked out with 

each journal separately, because the ratio of the life cycle for manu-

scripts to the length of the experiment is different for each. The arrange-

ments that are reached will be influenced by the plans of each journal for 

the mechanization of its production and office procedures. If thes~re 

well advanced, the form in which the EPC hands over material not yet ready 

for publication should take these plans for automation into account and 

attempt to further their realization. A journal that expects to continua 

to employ manual procedures will merely demand the return of neat paper 

records, usable in its current practicas. 

VII Major Design Choices in the Test Vehicle 

The design choice for the test vehicle that is expected to have the 

most far reaching effect on its characteristics is the selection of 

intelligent video display terminals (VDT) for the journal offices. These 

units contain microcomputers with a respectable amount of memory. They 

also hold their own programs for text editing. These two features have 

two major implications for the EPC: 

Rapid and consistent response times in interactiva editing 
at the terminal. 
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The distributed editing relieves the EPC central computer 
of a great deal of its load, and it frees the computer to 
service a large number of users with occasionally done 
tasks of a wide variety. 

The fact that these intelligent terminals are similar to those being 

offered by a number of companies as free-standing, text-han.dling systems 

may allow sorne participating journals to consider seriously the alterna-

tive of acquiring such a small system on which to do part of their pro-

cessing after the conclusion of the experiment. The terminal chosen 

also provides the capability of defining programmati('.ally a total reper-

toire of 256 unique characters. This should enable us to experiment 

with different surrogate representations on the display screen of math-

ematical expressions. 

Thirty-two function keys that can be labeled are available on the 

terminal. The code that each key embeds in the text can be determined 

programmatically. Because this code is down-line loaded from the EPC 

computer over the communication link, the code f or each terminal can 

be specialized to the use to which the terminal is put. In practice, if 

a particular terminal is employed for a number of distinctly different 

tasks, the function of the special keys can be changed essentially 

automatically with the task, a removable cover plate altering the desig-

nation of the keys. 

The second most important choice in the design of the test vehicle 

is the selection of a minicomputer from an integrated series of machines, 

all of which are capable of running under the operating system adopted. 

This opens up the possibility for the larger users of an EPC to graduate 

to a smaller system of their own through the adoption of the smallest 

computer of the series. Little change in the operating system or office 

procedures would be called for. A similar move might be made by a number 
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of small journals, which, after using a big EPC for a while, might benefit 

from joining with other journals with which they share publication interests. 

8 
Finally, the UNIX time-sharing operating system that was chosen pro-

vides a very rich programming environment through which the capabilities 

of the EPC may be expanded both for experimental and operational purposes. 

It supports a wide variety of software tools, including a program that 

allows the automatic typesetting of multilevel mathematical expressions. 

A separately licensed program called TROFF provides a powerful type-

setting capability both for material handled by the mathematics-setting 

program and for normal text. 

The UNIX system was developed, in part, to serve people within the 

Bell Telephone Laboratories who are interested in the automatic produc-

tion of documenta with high typographic quality. With the licensing 

of the software to users outside the Bell System, the size of this com-

munity has grown rapidly. Because members of the community, may, under 

the terms of their license, share with one another the programa they 

develop to operate under UNIX, a very active exchange of ideas and pro-

grams pertinent to document production now takes place. 

VIII Operational Questions in Need of Answers 

The main issue on which we seek to shed light through our 

operational experiment is the feasibility of the EPC for technical 

journal production. However, before this information can be supplied 

in the detail that will be needed by the designers of an operational 

EPC, it will be necessary to resolve many subordinate issues, such as 

the following: 

8. Developed by the Bell Telephone Laboratories for publication work 
and licensed by Western Electric Company Incorporated. 
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The relative cost effectiveness in the redaction of a mathe
matical expression by changing its coded representation and 
by direct alteration of a good surrogate re¡resentation. 

The cost effectiveness of composing tabular material directly 
on a VDT screen compared with that of doing it through coded 
instructions describing the format, a coordinated listing of 
column headers, and a listing of the data in rows. 

The trade-offs between the delay in getting a phototypeset 
version of the material undergoing redaction to the copy 
editor and the degree of faithfullness in a surrogate copy 
that is delivered to him very rapidly. 

The most cost effecti ve way, among the three al terna ti VE~s 
below, of carrying out full-page composition: 

Fully automatic composition for the main body of the 
text including tables and footnotes with blank spaces 
left into which figures and artwork are hand pasted. 

Electronic "scissors and paste" implemented through a 
surrogate display (horizontal rules) of all the lines 
in each page on a VDT and a user-controlled switch 
that allows detailed examination of any line on the 
page that is critica! to composition decisions. 

Conventional layout from and paste-up of galleys. 

The optimum point in the life cycle of a manuscript for its 
conversion tª machine-readable form as a function of the 
reject rate. 

The best algorithm for selecting the referee(s) to review 
manuscripts submitted by authors. 

The degree of automation that is most effective in the 
production of letters to authors and referees. 

As the experiment progresses, additional critica! issues will probably 

be identified. Some may be resolved during the experiment, but the major-

ity will remain for future exploration. 

9. The American Institute of Physics has talked about a lower page charge 
for authors who submit manuscripts in--an acceptable machine-readable 
firm to encourage transcription early in the life cycle. 
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IX Data to be Gathered 

We are planning to gather data on three topics during the experiment: 

EPC performance 

Operator performance and attitudes of the journal staff 
toward the EPC. 

The informational environment in which the EPC functions. 

These data will be different for each of the cooperating journals, the 

needs of which are not identical. In particular, information will be 

sought that may shed light on the difficulty a journal might be expected 

to encounter in becoming a full-fledged user of an operational EPC. If 

these conversion problems prove serious, they could act as a bar to the 

widespread adoption of the EPC concept, even though it appears to be 

quite feasible, once integrated into the production mechanisms of a 

journal. 

X Predictions and Their Use 

The predictions of the degree to which an operational EPC is 

feasible in a certain market of journals serve three functions: 

To define and justify any additional experiments that 
may be needed to produce data on which to base more accurate 
predictions. 

To provide data of use in the design of operational EPCs. 

To define, as precisely as possible, the characteristics 
of the market to which the prediction is applicable. 

The size of the applicable market may later be able to be expanded, if it 

can be shown, on the basis of analysis, that more journals than those 

originally included have characteristic.s that are effectively the same, 

as far as interaction with the EPC is concerned. As results accumulate 

from this and other experiments in automatic document production, it will 

be necessary to learn exactly what factors must be considered in determining 
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which journals are equi valent to those in the original market segment. 

Unless this is done , predictions based on the results may not be of 

great significance to the commercial development and promotion o f EPCs. 
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Development of Inventaries of Energy Research 
and Development Information Resources 

Robert S. Kohn w 
BATTELLE 

Columbus Laboratories 
505 King Avenue 

Columbus, Ohio 43201 

In December of 1973, when the energy crisis was paramount in many 

minds, the National Science Foundation supported a "Workshop on Energy 

Information". Participants representing information producers, processors, 

and users exchanged ideas on many vital information issues and formulated 

several recommendations considered appropriate for NSF action. One of the 

recommendations was for the dissemination of f acts about existing energy 

information and data sources. This was perceived as an innnediate need. 

Shortly afterward, Battelle submitted two proposals to the National 

Science Foundation. One was to compile an inventory of energy R&D information 

resources located in the United States. The other proposal was to compile a 

similar inventory of information resources located outside the United States. 

Initially Battelle was authorized to compile only the domestic inventory but 

revised its second proposal about a year later and received a grant for that 

compilation as well. 

Combined, the two publications were intended to provide scientists, 

engineers, and others concerned with research and development related to 

energy with a reference to potentially applicable sources of information in 

a global context. Their purpose was to serve as the initial mechanism for 

acquainting a scientist with a means of access to a source of information of 

possible use to him. Complete information was to be obtained directly from 

the source of interest. We found that very · few of the information resources 

were dedicated solely to energy; most of them dealt primarily with subjects 

or missions that contained energy-related components. 

The inventaries contents consisted of three majar sections, informa

tion resources, serial products, and indexes. Broadiy speaking, an informa

tion resource was an organization while a serial product was a regularly 

published journal or report. 

Both inventaries were compiled under similar guidelin~s far content 

but the methods of compilation differed greatly. The process is more readily 

* -This paper was del ivered at the meeting by Carol L. Horan, U.S.G.S. Library, 
Reston, VA. 
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related if each of the sections of the inventory is discussed separately. 

Information resources is the initial item. 

The initial guidelines established for selection of an information 

resource for inclusion were highly restrict .lve. The first concern was that 

the resource contain information oriented toward research and development; 

resources concerned primarily with energy policy, economics, supply, demand, 

consumption, irnports/exports, allocation, rationing, and like elements of 

information were not to be included. The second concern was that the energy

related information content of the resource be substantive enough, according 

to the resource contact's judgement, to be expected to be useful to a 

researcher. The final concern was that ~he resource be generally available 

to the U$er community; access with restr:Lctions was considered acceptable for 

inclusion. These guidelines were later modified somewhat to acconunodate 

unusual situations and to reflect the desire for inclusion or omission 

expressed by respondents to the data collection instrument. The decision to 

modify was particularly difficult with respect to large general libraries, 

which normally were omitted. However, where the services offered so indicated, 

or where a value judgement was made as to the local importance of a facility, 

sorne such libraries, particularly in science and technology, were included. 

An apology is accorded to those facilities whose merited inclusion was not 

recognized. 

The process of data identification, acquisition, and validation 

varied greatly for the two inventaries. Since compilation of the internatíonal 

inventory sequentially followed the compilation of the U.S. inventory, we· were 

able to benefit from the lessons learned from our earlier imperfections. But 

we also had to overcome the problems of global distances and many foreign 

languages. 

For the domestic inventory, we designed a data collection forro which 

was completed at Battelle as far as possible by referring to existing 

directories. These forros were then updated or validated through telephone 

calls to most of the information resources. This was a relatively simple 

plan but suffered somewhat through oral communications misunderstandings. 
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For the international inventory we also designed a data collection 

form and completed it as far as possible. This forro, however, sought more 

quantitative information, sought information on non-print output, and made 

provision for foreign language response. 

The data collection instrument initially was partially completed by 

the research team based upon information obtained from about 70 sources, 

including existing directories, a computer data base of unclassified Soviet 

Bloc literature, records of the SmJthsonian Science Information Exchange 

(SSIE) and the Mitsubishi Research Institute (MRI), visits to embassies in 

Washington, D.C., visits to primary sources in Europe and the Orient, and 

many letters and telephone calls. Battelle's consultant at the Library of 

Congress screened about 15 directories published in other countries. The 

Smithsonian Science Inforroation Exchange was engaged in a project to acquire 

inforroation on ongoing energy researc~ in England, France, Italy, the 

Netherlands, West Germany, and Canada. SSIE subcontracted with Battelle to 

screen its files and to make appropriate entries on data collection forros. 

SSIE also visited the Washington embassies of those countries, talking to the 

science advisors and librarians. In Japan, we entered into a subcontract with 

the Mitsubishi Research Institute to handle all the project requirements for 

Japan. A site visit in England, France, and Austria led to the compilation 

of about 200 resources not previously identified. 

The partially completed forro was then mailed to the information 

resource with a request for its completion and return. However, MRI verified 

its entries by telephone contact with the head of the inforroation resource or 

his representative instead of by mail. The period of execution was from 

September, 1975, through July, 1976. 

We ended up with about 400 resources in about 40 countries. Despite 

assistance by both the National Science Foundation and the State Department, we 

received no responses from the USSR, the People's Republic of China, or the 

German Democratic Republic. 

Most of the responses received were in English. Those that were not 

were sent to a group within Battelle for translation. However, we suspect 

there were translation errors in both directions. 
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The descriptions were presen ted i n alphabet ical arder by country by 

the narne of the resource. Each resource was sequent ially nurnbered . When an 

Inforrnation Resource Identif ication Nurnber was followe d by an asterisk 

(e.g., 0000*), this signified that a data collection instrurnent was not 

returned by the Inforrnation Resource and that the content of the entry was 

derived frorn secondary sources. The following inforrnation has been included 

for each entry when applicable: 

• Narne of resource and its acronyrn (in language of country 

and English) 

• Mailing address (cities and countries in English conven-

tion wherever possible) 

• Head of resource and telephone nurnber 

• Telephone nurnber for service, if different 

• Location of resource, if not sarne as mailing address 

• Parent organization and suborganization of resource (in 

language of country in English when known) 

• Sponsor of resource, if different frorn parent (in 

language of country and English when known) 

• Subject coverage 

• Narnes of regµlarly issued products or publications, 

their forrn, frequency of issue, availability, and language 

• Services and their availability 

• Extent of energy R&D holdings 

• Nurnber of abstracts. 

The rnethodology for producing the inventory of serial products was 

rnarkedly different between the dornestic and int e rnational efforts. 

For the dornestic inventory we screened the journal listings of the 

Battelle Energy Information Center, the Battelle Library, and The Ohio State 

University library and selected pertinent titles. One of our staff rnembers 

scanned a series of issues for each title and formed a subjective appraisal 

of overall content and wrote a narrative account of bis findings. 
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For the international inventory, we were faced with literature in 

many dif ferent languages which would have made the cost of using the domestic 

procedure prohibitive. So we turned to two fine services for assistance -

Engineering Index and Chemical Abstracts Service - and to our Japanese 

associate, Mitsubishi Research Institute. First, we screened Ei's 

PIE. Publication Index for Engineering, 1974 for non-U.S. titles and had 

them translated into English so we could select those of interest. Battelle 

already had magnetic tapes for the Ei energy subset so we searched that file 

by CODEN to obtain main subject headings for citations in each serial product. 

We contracted with Chemical Abstracts Service for a search of its 

energy subset for non-U.S. serial products. By CODEN, CAS identified for us 

the number of citations, the name and address of the publisher, the language 

and frequency of publication, and the sections and sub-sections in which the 

citations appeared. 

The Mitsubishi Research Institute used its own library resources 

to identify and report upon pertinent serial products. 

For CAS and Ei, all serial products that had less than four cita

tions were eliminated. By using this process, serial products containing 

approximately 90 percent of the citations were retained while only 40-50 

percent of the serial products themselves were retained. MRI selected only 

those serial products which it considered worthy f or inclusion in the 

inventory and no citation count was made. 

The process described above presented a few problems. Abstract 

journals themselves were given light treatment. However, a careful review 

indicated that the majority of pertinent abstract journals were reported in 

the Information Resource Section as regularly issued products or publications. 

For forms of publication other than hard copy, Ulrich's International 

Periodicals Directory, Sixteenth Edition, 1975-1976 was consulted to see if 

microforms were available. In the process of investigating forms of publica

tion, differences between Ulrich and CAS were noted in titles, ISSN numbers, 

publishers, countries, addresses, and languages. The CAS version was the one 

used for the inventory. 

Subject coverage and indexing of CAS-cited publications were 

determined by the titles of the sub-sections in which citations were reported. 

Subject coverage and indexing for Ei-cited publications were determined from 
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the maín subject headíngs assigned to each citation by Ei. Subject coverage 

and índexing for MRI-cited publications were determined by the intellectual 

judgement of the MRI reviewers. When a serial product was cited by more than 

one source, the subject coverages and index terms for each were combined. 

Serial products listed in the Information Resources Section were 

not included in the Serial Products Section unless they were also recorded 

by one of the three sources just described and met the criteria for inclusion. 

They were not included in the Serial Products Index but the ~ubject Index can 

be used to identify pertinent Inf ormation Resources and ref erence can be made 

to possible publications entries therein. 

CODEN and ISSN were reported by CAS. Where CAS <lid not report an 

ISSN, refen:nce was made to Ulrich' s Int(~rnational Periodicals Directory, 

Fifteenth Eaition, 1973-1974. 

The following information was íncluded for each publication when 

applicable: 

• Identif ication Number 

• Title 

• English Title 

• Name of Publisher 

• Address of Publisher 

• Energy-Related Coverage 

• Language of Publication 

• Availability of Publication 

• Frequency of Publication 

• CODEN 

• ISSN 

The entries were numbered sequentially (pref aced by P) and pre

sented in alphabetical order by publication title. Most publications were 

available in hard copy, but individuals interested in other forms of publica

tion could contact the publishers. However, if a serial product was also 

listed in the Information Resources Section, other forms of publication could 

be disclosed at that entry 

Five computer-generated indexes were prepared: 
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(1) Organization Index (Information Resources, parents, 

and suborganizations of Information Resources in 

both the language of the country and in English, 

when known) 

(2) Acronym Index (acronyms of the names of Information 

Resources, parents, and suborganizations) 

(3) Geographic Index (by country, política! subdivision, 

and city, for Information Resources and Serial 

Products) 

(4) Serial Products Index (names of regularly issued 

energy-related products or publications reported in 

the Serial Products section) 

(5) Subject Index (subject index terms for coverage of 

Information Resources and Serial Products). 

It should be noted that subject index terms were derived from five 

dif ferent sources and only minimal effort was devoted toward reconciling 

differences. The sources of index terms were as follows: sub-section titles 

from the CAS energy subset, main subject headings from the Ei energy subset, 

terms assigned by MRI, terms assigned by respondents to the data collection 

instrument, and terms assigned by the BCL research team. These remained as 

raw index terms and no attempt was made to develop a coordinated vocabulary. 

The terms, however, were reviewed by an expert in energy thesauri and sorne 

adjustments were made. Since the reader may perceive variations in indexing 

for very similar items depending upan their origin, it is suggested that the 

subject and serial product indexes be consulted first for specific terms, next 

for synonyms, and finally for broader terms of maximum identification is 

desired. 

Alphabetizing was originally intended to be executed in alpha

numeric f ashion using the Engineers Joint Council rules which ignores spaces 

between words but ultimately places priority upan spaces between identical 

words rather than upan additional following letters on the base word. 



Geographic names were standardized to the English convention con

tained in Webster's New Geographic Dictionary, 1972 edition. Names not found 

in the English form were reported as contained on the data collection 

instrument. An exception was made in the case of Japan since both a 

representative of the Embassy of Japan and Battelle's Japanese translator 

stressed the need for accuracy in Japanese addresses. The suffix "shi" was 

deleted for large cities but all other suffixes were retained. 

Diacr itical marks were omitted. The German umlaut was replaced by 

the letter "e" following the vowels "a", "o", and "u". The letter r/J was 

replaced with "oe". 

Battelle will deposit a magnetic tape of the international data base 

with the National Technical Information Service (NTIS). At the time of this 

writing, hard copy publication plans were being discussed with NTIS. The volume 

was estimated to contain about 400 information resources and about 550 serial 

products, and was expected to be 420 pages in size. NTIS has a magnetic tape 

of the domestic inventory and hard copy was published by the American Society 

for Information Science (ASIS). The ASIS publication was 207 pages long and 

contained 193 information resources and 108 serial products. 

Compilation of the inventaries was an arduous but educational task. 

Battelle trusts that the resulting volumes ·will be worthwhile to their users. 
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Use of Earth-Science Information 

by City and County Planning Agencies 

in the San Francisco Bay Region, California 

William J. Kockelman 
U.S. Geological Survey 
Menlo Park, California 

In 1970, the United States Geological Survey (USGS) began 
1 

the f irst of seven urban area studies--the San Francisco Bay 

Region Environmental and Resources Planning Study (SFBRS). The 

goal of this study was the identif ication and provision of basic 

and interpreted earth-science information needed for regional 

planning and decisionmaking. The study resulted in a series of 

over ninety geologic, hydrologic, and topographic maps, technical 

reports, and interpretive reports. 

While the study was in progress, the Director of the USGS, 

in an address at a national meeting, made the following 

observation: 

Taking a hard look at the work of the Geological 

Survey severa! months ago, I suddenly realized that 

the maps and reports of which we have been so proud -
l 

and justly I think - have been released in a form in 

which they are understandable only by other earth 
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scientists. Little wonder that insufficient use 

has been made of our results by land-users and 

land-use planners, and little wonder that the 

general public lacks understanding of fundamental 

resource and environmental problems. 

Part of USGS's response to the Director's observation was to 

hire two urban and regional land-use planners and to make certain 

organizational changes. One of the planners hired was assigned 

to the San Francisco Bay study, and one of his assignments was 

to inventory and document applications of SFBRS data to planning 

in the San Francisco Bay region. 

Inventories 

Inventories of three discrete user groups--91 cities, 8 

county planning departments, and 8 county flood control and water 

conservation districts--in the San Francisco Bay region were 

completed. The inventories were designed not only to document 

applications of the SFBRS products, but evaluate the extent of 

application and suggest ways to achieve greater and more 

effective use of the products. 

Methodology 

Briefly, the methodology consisted of (1) identifying all 

potential users of the products in the Bay region, (2) selecting 

discrete user groups, (3) ascertaining all planning activities 

required by state statute or customarily performed by the user 
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groups, (4) selecting those planning studies, plans, ordinances, 

and other planning activities which require earth-science 

information, (5) using three interviewers, and (6) interviewing 

the staf f person most experienced in using earth-science 

infonnation or who had a need for such information. The number 

of persons interviewed in the cities ranged from 1 to 4 and 

totaled 120. The number of persons interviewed in the counties 

ranged from 8 to 18 and totaled over 100. Lastly, the inventaries 

and interviews were recorded and verified. The thoroughness of 

the methodology and the coverage of every city and county in the 

Bay region were important to unequivocally substantiate the 

following findings and suggestions. 

Findings 

The inventaries showed that (1) three-fourths of the cities 

and all of the counties were familiar with, or had made use of, 

the SFBRS products , (2) over half of the cities and all of the 

counties had prepared planning documents which cite SFBRS 

products, (3) geologic hazard studies, safety plans, open-space 

plans, and environmental analyses were the specific uses most 

often made of the products, (4) ninety percent of all products 

were used at least once for a wide variety of city and county 

planning activities, and (5) the seven products that were used 

the most were small-scale, large-areal-coverage, hazard-type 

products. 
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The responses of the over 220 city and county personnel 

interviewed indicated a need for larger-scale maps, additional 

data and interpretations, technical assistance, and greater staff 

capability to interpret the products. 

Conclusions 

From the inventories and responses to the interviews, it is 

concluded that the cities and counties in the Bay region are very 

familiar with, llave made frequent use of, and will continue to 

use SFBRS products for a wide range of city and county planning 

activities. The cities exhibited a remarkably high degree of 

f amiliarity and a high-incidence of use considering that the 

products were designed to provide information for regional 

planning at a regional scale; and considering that 30 of the 91 

cities had populations less than 10,000, 18 had no planning staff, 

only 23 were on the mailing list, and few had staffs with any 

training or experience in either earth science or engineering. 

The findings, conclusions, and suggestions relating to products, 

their use, and their problems were confirmed by a national 

management consulting firm--A. D. Little. 

Suggestions 

Several suggestions to ensure more ef f icient use of earth

science information were developed based upon the results of the 

inventories and interview responses. The suggestions include 

(1) monitoring and analyzing emerging critica! issues and the 
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en~ctment of state and federal laws and regulations so that USGS 

and its scientists, engineers, and planners can better anticipate 

and respond to local government needs, (2) creating a users 

advisory committee composed of selected existing and potential 

local, regional, state, federal, conservation, and corporate 

users prior no detail-program design, data collection, and data 

analysis, (3) making a greater effort to provide engineering 

interpretations and land- and water-use capability ratings, (4) 

studying those areas which are, or will be, impacted by 

development so as to husband limited scientific , engineering, 

and planning staffs, (5) making an effort to provide earth- . 

science information at those scales and leve! of detail commonly 

used by local governments., (6) releasing the earth-science 

information ne~ded to address critica! issues early through 

verbal briefings, seminars, map-type interpretive inventory 

reports, open-file reports, and publications and reports of 

cooperating agencies, and (7) providing educational, advisory, 

and review services along with any new earth-science data 

collection and analysis program designed for planners and 

decisionmakers. 

Case study 

A Seismic Safety Plan was prepared by the Santa Clara 

County Planning Department in compliance with State legislation 

that requires all county planning agencies to prepare, and all 
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county governing bodies to adopt, a general plan for the physical 

development of the county. The State legislature further_ requires 

that the general plan include a "seismic safety element" consisting 

of identification and appraisal of seismic hazards. 

The plan was unanimously adopted by the County Planning 

Conunission and Board of Supervisors, and has been implemented by 

the adoption of an amendment to the county's subdivision, 

building, and grading ordinances. 

The plan is based .upan data published by the USGS and 

contains over 70 references to USGS, many of which are to SFBRS 

products. All figures are based upen U$GS data. A slope zone 

map especially prepared for the county at a scale of 1:125,000 

by the Topographic Division of the USGS is used in the plan. The 

plan was prepared with assistance or contributions from the 

California Division of Mines and Geology, private consultants, 

and members of the USGS. 

All the potential earthquake hazards, namely, ground shaking, 

ground failure, surface displacement, mass movement, tectonic 

creep, tsunami, dike failure, and seiche, were composited on a 

map on which the relative hazards were divided into three zones. 

The zones are simply indicated in red, yellow, and green colors-

the requirements for geologic invdstigation varying with the 

level of hazard. Although the map is at a scale of 1:125,000, a 

note appears on the map· that more detailed maps at a scale of 
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1:62,500 are a~ailable. 

The composite hazards zone map is used as a base map for 

severa! other maps upon which utilities, ·transportation, 

structures, commun~ty facilities, and urban development · have been 

overlaid. The visual impact on citizens and decisiorunakers of 

pipelines, canals, power lines, freeways, railroads, bridges, 

hospitals, fire stations, and urban development laying on the 

"red" hazard zones is great. 

In addition, the County Board of Supervisors unanim)usly 

amended the County Ordinance Code to require site 

investigations and geologic reports based on the composite 

hazards zone map. Four ·sections of the code were affected; 

namely, major .subdivisions, minor land divisions, building sites, 

and grading. 

The ordinances now require site investigations and geologic 

reports based on the proposed land use and the off icial "County 

Geologic Hazards" map. The need for such reports is determined 

by a designated building official on the b~sis of the hazard maps. 

The ordinances further require that the report shall (1) be 

prepared by an engineering geologist registered in the State, 

(2) be submitted to the county for approval, and (3) specify the 

remedia! measures that will make a safe development. 

The seismic saf ety plan and ordinances are significant for 

the following reasons: 
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l. The county is one of the largest counties in the Bay 

region and has the fastest growing population. 

2. It is a relatively undeveloped county, and the most 

hazardous areas are relatively undeveloped. 

3 • . Most of the geologic hazards have been identified, 

mapped, composited, and placed in hazard zones which 

require varying levels of geologic investigations. 

4. The composite hazards zones map has been unanimously 

adopted as the official "County Geologic Hazards" 

map in the county's subdivision, building, and grading 

ordinances. 

5. The cou~ty has a state certified engineering geologist 

in its Land Development Engineering Department who 

participated in the development of the plan and the 

ordinances, and who has major responsibility for their 

day-to-day administration. 
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• 
F,FP,G,H,L, BOC 7,9,11,15,25, 

n J Y. 54,~------------~~--~·------~ 
!" ,FP,G,H,L, M,Wu ,WQ , 1 flíJC 4, 5, 9, ll, 15,32,37,47, SO, o / X wc; Trwn Rl'_~pn . 'i:! ,5~.S6 ,L7_._ ¡ ;< 4. 71.. c ·~:l <l 

1 F,F?, G,H,L, :-1,1\D,WQ , 1 BDC .:t, S ,9,11,15,32,37,47, 50, 
O / X WS ~·,.., ..,..... ~ .. e C: l OE--+-52 , ", .J, 56, 67 , ~,_:,:.c~-. 1 ,~-,d..___~ 

(COpy) Op~n Spac_-'e'--_______ .__Q~'-"-'-/- +-MuF-, F-P-,-G-,-H- ,-L-,·-----...--1-S"-'-1"---------------------------' 
BDC 7,9,11,15,32,37, 

•1 ~ :' ,t"P ,G,11,L, 1 DOC 7, 9, 11, 15, 25, 

_Pu __ b_li_c __ S_a_f_e_t..__v __________ • __ .l_ X "1 52 54 56 67 

Scenic Routcs • 
(Copy) Seismic Safetv () ./ Y. 

Solid Waste Manag!'.n1ent • / X 

OTllER-t!ous inq, !loise • 
~l_NANCES 

Ordinance :_·Jministrat:ion () / Y. 

F,FP,G,H,L, 

" 
71, quad 
Q n.- C: l~~n 

F,FP,G,H,L, 
"'.·:71 wo wc: 

aoc 7,9,11,15,32,52, 
! 54 56 ! t:7 

BDC 4,5,7,a,9,ll,15,25,32,37, 
47 50 52 54 56 67 69 IR 4 

Ruildin9_____ º~~~~--4-------------------+---------------------------~ 
Grading O 

(Copy) ~?divi s~~-----------+--Q..:_+--1----<'----------·------~-+------------------------~ 
(Copy) !~~ Ü 

(Copy) O'l'HfR .. RJ.L~~~'~'-~~º-~-)_d_la~n_d~ ._.__,,__0+--+--+--~-------------i~-~------------~-------~ 

OT!IER l\CTIVl ':'I F.::,S _ _____ ____ _¡_ __ _¡_ __ _¡_ __ -'-------------'----._---------------------------1 
Community As s i~tanc r () 

(Copy) EIS/~: xr. Pre· Jrat i on 

_A./ 'l'lic:H! lclt1·r ,; ir ,c l¡r·11t" lhl• follo"lwiuq !d· flkS prndur.t t¡J"l')Uptnqs: t'-t'JUlts, fP-Flnod-pror ,., 
Arc-.ls, r.-C.1!ol09y, tl-ll ·¡ droloqy, L-1 ... nclslidl' >i, Lll-L.anri U:;c, H-Hii>et•ll-'nroue, WU-W,into Oh.f'<» . .:il, 
WQ-WAler ~Jal ity, w~;-W-!1 tcr Su¡'{>ly. • - . lndic11t.ee ~In Proce11e", O - lodicat~• ~Cor.1plcted". 
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FIGURE 3 

'fYpical Completed Interview Form. 

C<»V-\ENTS ON EARTH SCIENCE APPLICATIONS IN THE BAY REGION 

l. Planning Staff 
(Number of professional planners 11 ; enqineers 1 1 gcologists O ; total staff 22 ) 
(Gcologic, hydrologic or engineering background~profcssional staff) None ~~ 

2. Rcccipt, Distribution and Custody of S~SRS Products 
Received, circulatcd, and filed by topic in Environmental Protection Section 

l. Reasons for Failure to Use SFBRS Products 
(Not receivéd, not distributed, not accessible, no staff capability, lack ¿f 
interest, interdisciplinary co111111unication, etc.) 

Unaware of orthophotos with contours · • 
Have 1110re detailed flood data from the County Flood Control District 

4. Problems in Using SFBRS Products 
(Hap &cale, legend or text; technical assistance; level of detailr local staff 
capability; planning area coverage; accuracy, etc.) 

Scale too small 
Three of 15' topographic quadrangles have been discontinued or are unavailable 
·7li' quadrangles not up-to-date 
Photorevised 1;• quadrangles lack revised hypsography 
Most BOC's do not cover the Countv. ~· landslide dat~ is not available 

s: Contacts with USGS Personnel to Obtain Products or Assistance 
(Narne, topics, type of assistance) 

F.d Helley, J<en Fox; Infprmation and reviE?W of seismic safety element 
Bill Brown; Information on sedimentation 
George Schlocker; Information and review of EIR 
Saul Rantz; Information and advice on precipitation 
Loren Young; Information on ground water yields 

6. Anticipated Use of Published USGS/SFBRS Products in Future 
(Identify products a.na use) 

All topical interpretive reports except coastal processes 
Orthop~otos with contours 
Old aerial photographs (1:12,000) 

7. Data or Products Needed or Desired 
(Topic, scale, land uses, etc.) (Chan9e.s 010. improvements in fut_u_re SFBRS products) 

Data Needed: Land-use ca~ability, en~ineering interpretations~ 1:62,500 topo maps, 
l:i4 ·,ooo slope maps, more detal.ied fault iocatl.ons, liquefaction data, and 
landslide data. 

·suggestions: Keep text simple, conduct more cooperativc studies with other 
agencies, use more color, provide UTM grid tick marks on slope and orthophoto 

·rnaps, publish products at larger scale - at least· 1:24,000 and explain the 
methodologies used. 

B. Outstanding Illustrations of the Use of SFBRS Products 
(~., maps, methodology, ordinance wording, etc.) 

Multiple acetate overlays of geologic and hydrologic hazards an4 resources for the 
land-use element and general plan. 

Staff f eels comfortable in using USGS data 

9. County Officials, ·Employees., and Consultants Interviewed: · 

Lou Archeleta 
Bruce Baracco 
Ronald Guderson . 
James Hickey 
Robert Jones 
J. B. Klein 
Anthony McCli.rrtnons 
James O;Loughlin 
Stcve Rae 
John Stewart 
A. R • . van Woerkom 

Associate Planner 
Assistant Planner 
Civil Engineer 
Director 
Civil Enqincer 
Associate Civil Engineer 
Senior Planncr 
As!'lociate Plan11er 
Associate Planner 
Civil Engineer 
Sani tar ian I11 

Addrcss: 1121 First St., Napa, CA 94~50 
Jntei:vi<·wcrs1 W. J. Kockcl111<1n, H. H. Trcmblcy 
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Planning 
· Planning 

Flood Control 
· Planning 

Flood Control 
Public Work.s 
Planning 
Plan.ning 
Planning 
Public Work.s 
Envirorunental Health 

Telephone1 1·01-224-8388 
Dates: 1/19/751 11/22/74 



A New Approách to Poreign Language Study for F.arth 
Scientists 

norothy B. Vitaliano 
tr.s. Geological !=:urvey 
Bloomington, Indiana 

It has long heen recognized that one of the most 

formidable obstacl~s to thc free exchange of scientific 

information is the langua~e harrier. This reco~nition 

is the hasis for the tradf tional requirements of a read-

ing knowledge of two foreign languages (originallv French 

and German) . for advanced degrees in the sciences. With 

thC' entry of thc Soviet trnion on the scene as an import-

ant contrihutor to scientific thought, a reading know-

lrd~P of Russian has now hecome as important, if not more 

~o, th::tn either French or r;~rman in tnanv cases. 

~t thr ~aMe tirne, it has hecome fncreasingly ohvious 

t l• ~ t t ', e t r a <l i. t i o n a J 1 a n g u a g f.' r e q u i r e TT" ~ n t s h ave b v a n d 

1 :t r P r f n f .l e el to a~ h i P. v <Y t he ir oh 1 Pe ti v P. , a n d ha ve no t 

n r n rl u e f' d R e i f' n t i ~ t ~ ,.,. h o a e t u a l 1 y d o m a k e u s e o f t h e f o r -

<· i P ~ 1 .i t ~ r H t H r" . ~ll too oftcn 1 nraduate stu<lentR learn 

t ,, e i r 1 n !"'~u a 5~ e,. 1 ;i te i n t he ir a e ad em i e e ar e e r, era m fo r 

tllf' rxaMinatiou, na~P it, and promptly forget what they 

l1.1v r:• l0nrned. Tn thr face of this failure of the language 

r 1' e t 1 i r (' r1 P n t ~ t o n r o d u e e t h e d e R i r e d r e s u 1 t s , i t i s no 

'"'·ond1·r that nore and more institutions of higher lcarn-

ing are r~ductnA thP language requirements or even ahan-

rloning thcrn nlto~ether. 
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I think we are all familiar with the various argu-

menta that are gtven in favor of such de-emphasis. Chief 

1) !nglish has become the inter-

national language; therefore 2) everything important is 

either being 'ublished in English, or Je accoapanie~ by 

1 
an Engliah eull••~!·I ;and if not, 1) it _can be f transl_!1te _~ . 

into Englieh. Let us consider these points in order. 

1) Undeniably English bae become the internati~nal 

langua.e. At international meetings converaation pro-

ceeds moat comfortably in English and a majority of •h• 
papers are giVén in Englt~~. At the recent International 

Geological Congress in Australia, English for the f irst 

time was the onZy official language. How~ver deeirable 

it might be from a cultural point of view, froa thé • point 

o•f view of oral __ c_~_ml!l_t1_º-Jc;_a_tion1 a speaking knowledge of 

other languages is ' simply not essential. However, we 

are not talking about oral communication, but about com-

municat~on via the printed page, and that is an entirely 

different matter. 

2) As anyone who has e•er tried it can testify~ it 

is far more difficult to writP well in a language not 

o ne ' s owfl . t ha~ , to s pe a k i t • T hu s t he · s e i en t i f i e wo r k s 

~ublished in F.nglish by foreignere are not always clear 
1 

arid soeetimes can be quite confusing. They usually "read 
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lfke translations" -- which in fact they usually are, 

having heen conceived in the author's native language and 

then translated into F.nglish hy the author ht•aelf ot by 

ano t her par t y 0 1f t he s ame na t 1 o na 1 i t y • T·h i s i s es pe e i a 11 y 

true of the Engl.ish summaries accompanyin~ papers in other 

langua~es. I have seen a few that are such · literal trans-

lations that they make little if any eense. In such cases 

evPn a noddin~ acouaintance with the author's mother 

ton~ue can help the reader penetrate the foreign f lavor 

in wor~~ ~uhlished in ~nRlish, and grasp the intent of 

an othervíse ohscurc paRsage. 

Rut the nercentag~ of the P.arth sc:f ence literature 

puhlished in ]3n~uages other than English is ~tilla l~rge 

one, and evC'n ~ranted that sorne of it is mainly of local 

interPst, there is much thAt could he of Jmportance to 

~Pfli~~-Rpeaking researchers. Since the average earth 

s e i '' n t i s t f n n o t e q u i p p e d t o r e a d t he f o re i g n 1 i t e r a t u r e 

f n r him- or herself, he (or she) has only two choices: 

Ignore what i~ hcing done elsewhere, or read it in tran~-

]ation. 

1 

~ow as we know, in the earth setene~~ only a frac-

tinn of w~nt fs puhlished ahroad is heing translated today, 

nnrl that moRtlv from the ~ussian. Translntion costs money. 

'·.·" 
At pres~nt, cover-to-cover translation of the mos·t import~ 
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ant Russian journals haa given vay to partial transla-

tion, and we have the Inte~nationaZ Geology Review which 

publishes individual papera that are deemed important 

(and has also done one whole book in installments). But 

• very •ubstantial percentage of the Ruseian literature 
~ . 

in the earth sciences -- perhape as auch as 60% of it --

is in monograph form, and only a small part of that is 

being translated. Very much lesa is being done in Ger-

man and other languages. For any~hing beyo~d this trickle 

o·f translation• no• being publisbed, geologiste are com-

pletely dependent on custom translation, with very rare 

exceptions. 

And now .we come to the crux of the matter. If f ewer 

and f ewer geology students are learning foreign languages, 

WHO IS GOING TO DO ALL THE TRANSLATING TRAT WlLL HAVE ' TO 

BF. DONE? 

For, contrary to comM~~ belief. •*~ kin•~f te~hni

cal translation requires more than a knowledge of the 

foreign language. There are three basic requirementA 

for th~t ·kind of tr~nslation, nf which k~~wledg~ · of ! tHe · · 

suhject is ta~ ; ¡•o~e important than knowledge of the for

eign language -- . from personal experi~nce I would say 

tha t it is at least 90% of tbe battle! (The third re-
~ 

quirement is the ahility to write clear, concise, and 

idiomatic English,· whfch is a difficult one to meet for 
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emigr~s who constitute a substantial propor tion of pre

sent technlcal itranslators). 

Nobody but a person with some training in a subject 

as technical as geology or geophysica ·can do a thoroughly 

competent job of translation. Faced by a choice of defi

nitions in a bilingual technical dictionary, the nongeo

lcgist translator may pick the wrong one, whereas the 

one who knows the subject and its specialized jargon in 

English will have no diff iculty recognizing the appropri

ate one, or even supplying it if it is not in the diction

ary (and at the rate the earth sciences, like other scien

ces, are progressing, the technical dictionaries are al

ready out of date the day they are puhlished). On more 

than one occasion I have heen.called upon to edit tranR

lations done by people with little or no geologic back

ground, including some done by commercial translation ser

vices. Invariably it has preved quicker for me to do a 

whole new translation from the original text than to edit 

someone else's work; in the case of computer translations, 

where I have timed it, it takes me at least four times 

longer to edit one than to do my own "fro111 scratch". 

~or is it entirely satisfactory to have trans

lations edited by specialists who know the suhject very 

thoroughly but do not know the language of the original. 

I had occasion to reedit such a work, translat@d by a non-
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geologist whose native language was not ~ i~iil~b. Some 

of the correctiona madé by th• t~~bnical editor in try

ing to make aens• · -ó'~t't óf too-1.i.::t..t.e__r_¡J..l}t tranelated sen

tences ~ completely distorted the author's meaning. 

Thus what the prob.lem boils dovn to · is this: unless 

our universttlea turn out at least a íew geologists each 

year who, collectively, have a reading knowledge of Rus

sian, German, and other foreign languages, there will not 

be enough well qualif ied geological translat~rs in the 

future. ('Alreedy they are acaree, as the quality of some 

present translation~ testifies.) How can this be l achieved? 

Obviously, not hy maintaini•« or reetnrin~ the traditional 

languag@ requirement8 f or all higher degrees in the earth 

sciences. That is a shot-gun approach; most students 

would continue to fail to prof it by such requirements and 

would only be wasting time that could be hetter spent 

elsewhere. But some way must be found to encourage a 

highly motivated f ew to learn at least one other language 

and learn it well enough to be able to read and translate 

geological works. 

I believe the answer lies within the earth science 

departments of our universities and colleges rather than 

within language departments proper. Severa! years' course 

work in a language departrnent naturally sho~ld increase 
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a student's proficiency, but once the fu n d mentals of 

grammar have been learned -- f or which a good one-year 

college-level couree should s u ff ice for -the bright stu

dent -- further language study per se would be aimed at 

speaking proficiency or lf terature appreciation, nei

ther of which is immediately relevant to the problem of 

reading highly specialized technical works. From per

sonal experience again, I can state unequivocally that 

there is no substitute for actually sitting down and 

wrestling with a geological paper in a particular f or

eign language. 

One possible way to help interested students ac

quire the necessary proficiency might be extra credit 

for optional projects within the framework of earth 

science courses, starting at the undergraduate level. 

Another might be special courses within geology depart

ments f or students who already have had a basic langua~e 

course; such courses would he possible only where there

ate qualified and interested memhers of the faculty. 

I would lik~ sorneday to see our univer~ities require a 

for~ign language for admission to graduate school (and 

see that it getR sorne use while there), or at least give 

preference to students so equipped. 

other ways. 
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I believe that the Geoscience Information Society 

is the appropriate organization to take the lead in this 

direction, and ehould make an organized effort first, 

to convince earth Rcience departments of the vi.tal need 

to encourage earth science students to acquire ANn USF. 

a reading knowledge of one or mor~ forei~n languages, 

and second, to help f ind ways to nchieve that oh1ective. 

Only this can insure that a pool of aualified potential 

translators will continue to exist, for the benefit of 

the profession as a whole. 
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Introduction 

Using Geo.Ref Tapes as a Current 
Awareness in an Academic Setting 

.Richard D. Walker 
Library School 
University of Wisconsin, Madison 
Madison, Wisconsin 

Earli er this year a decision to make available to academic institu-

tions Geo.Ref computer tapes far use within their academic conmrunities 

far current awareness only, was made by the .American Geological Insti-

tute (ABI), National Geo.Ref Advisory Board. 

This action was taken to encourage broader use of the data base 

tapes than had been made previously. 1he restriction to current use 

only was rnade in order not to compete with restrospective services 

available through contract arrangements between AGI and the System 

Developrnent Corporation and the Marathon Oil Company respectively, 

and to dif ferentiate it from the services available at the Universities 

of Texas and Georgia, Vvhere both full retrospective searching and current 

awareness services are available. To detennine the feasibility of using 

monthly tapes of the data base as they are issued for current awareness, 

the University of Wisconsin, Madisan was selected for a year long demonstra-

tion. Wisconsin was selected because the present author was willing to 

use the tapes as a class exercise in his Library School course dealing 

with the literature of science and technology entitled "B:ibliographic 

Structure for Science and Technology," and because of Wisconsin's expressed 
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interest in providing bibliographic services to the academic staff. 

The availability of a search program thought to require only minar modifica

tion :in arder to make it applicable for such a demcnstration was also a · 

factor :in the selection of Wisccnsin. The only restriction to be :improsed 

upon the UniversitY was that the individual tapes were to be used only for 

current awareness searching for a limited time and that no r~trospective 

file would be accunrulated for later use. The monthly tapes were to be 

provid.ed for a ene year trial periocl for a fee based on AGI' s production 

and distribution costs; future charges wculd be detennined based upon the 

experience with the demonstration and the level of interest expressed by 

other nqt-for-profit institutions in subscribing to this limited use of 

the tapes. 

Application 

As indicated, the author incorporated the demonstration into a course 

taught at the Library School at the Universi ty of Wisconsin, Madison. 

Inquiries were made of the persans on the campus interested in sorne 

aspect of geoscience to detennine who might wish to participate in such 

a demonstration. Seventeen persons expressed an :interest in participating 

in the Selective Dissemination of Informati0n (SDI) demonstration as it 

was to be developed by the author and his students. The interested persons 

were fran the Department of Geology and Geophysics (13), the Wisconsin 

Geological and Natural History Survey (being a part of the U.W. Extension) 

(3), and the State Cartographer's Office (1). The latter participate had 

been ernployed previoúsly by ~he Survey to carrpile a bibliog·raphy' of 

65 



Wisconsin geological literature and is still activily pursuing that 

tmdertaking. After interviews with the potential users, the students 

developed interest profiles based upan the vocabulary used in the Index 

and Bibliography of Geology,, the published cotmter-part to the Geo.Ref 

data base. Applicable search strategies were also developed using 

conventional boolean algebraic strategy to create the desired files of 

document surrogates • . During this same period of preparation, the author 

made arrangements with the Madison Academic Computing Center (MACC), 

through its User Services Manager to have a program developed to facili

tate the use of the Geo.Ref tapes at Madison. MACC has a Univac 1110 

computer combined wi th the necessary auxillary equipment to serve a 

major university's academic computing requirements. All necessary 

documentation was provided by AGI, together with the first manthly tape 

in the fonnat requested by MACC, the tape configuration is available 

fran AGI in either ASCII or EBCDIC fonnat, 9 track at either 800 or 

1600 bpi. The author was assured that the already available search 

program designed to be used with the ERIC file, known as WISE*ONE and 

recently revised, could be quickly modified for use with the Geo.Ref 

tapes, requiring approximately 80 programing hours. The University 

developed the WISE*ONE search package sorne years ago when they acquired 

the ERIC research reports on microfiche. After that program's recent 

revision it was considered ideally suited for mo.dification and adoption 

for use with other bibliographic data files, including Geo.Ref. To shorten 
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the story cons iderably, i t is only stated here that the "two weeks" 

stretched into four months. The "80 hours~' remained the same, but a 

priority job pushed the programing for this demonstration back so as 

to make it impossible to continue as planned, and after having received 

three monthly tapes (December, 1975; January and February 1976), the 

author requested the delivery of tapes be stopped and resumed again 

with the October 1976 issue of the tapes. A f~esh start could be made 

with the new academic year and nine monthly tapes remained to be provided 

based on the original (verbal) arrangement the author had made with 

AGI to provide the tapes for a demonstratian of one year's duration. 

Starting anew in September with the Fall Semester of the present 

academic year_, the author introduced the students of a section of "Biblio

graphic Structure for Science and Teclulology," to the demonstration 

project and incorporated it into the class structure. During the previous 

stmnner the documentation and programming was cornpleted and experimented 

with by the author. It proved to be a workable system, albeit limited. 

'Ibe great limitation to the system is the absence of a published thesarus; 

the students, most of whom had no previous preparation in geology, found 

it extremely difficult to develop interest profiles and search strategies 

with only the Guide to Indexers and the printed monthly indexes to the 

Bibliography and Index of Geology as guides. The users, all geosciences 

with both broad teaching interest and research specialties, also found 

it difficult to fonnulate the profiles without the aid of a thesarüs. 
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However, the students reestablished contact with the users (all seventeen 

continued in the demonstration). Interest profiles and search strategies 

were again worked up and refined using the February 1976 file (the latest 

of the three previously received issues). The students were each given 

instructions on the operation of the several terminals used for on-line 

searching of local data bases and were allowed up to $30.00 worth of 

ccmputer time each with which to practice and refine the profiles of 

users assigned to them. After refinement of the profiles and further 

interviews with the users they were ready to make their first "real" 

searches. The October tape was received on 30 September ten minutes 

befare class time. The students made last minute refinements and the 

tape was read into the canputer's file. 

Conclusions 

It is IIRlch too early to claim total success, but every indication 

is that the program will be received favorably by the users of geoscience 

literature on the Madison campus. Initial development and demonstration 

costs are being absorbed by the Graduate School and the College of Letters 

and Science in the form of instructional and research monies provided 

the author for class use and to individual students in the development of 

the profiles to be used to search. The costs of the year's supply of 

monthly files will be covered by the Graduate School's Research FW1ds; 

Programing costs charged by MACC will be amor.tized by present and future 

users by having a small surcharge of approximately $2.00 added to each 

individual monthly search; such a surcharge is of course a legitimate 
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expense chargeable to the users' research contract ftlllds. Total MA.CC 

costs will rtll1 approximately $800.00. Computer use costs during the 

demonstration will come _to around $500.00. 

A few additional observations are appropriate here. Generally, 

the users have been pleased wi~p the first printouts; many expected 

references were listed and a few tlllexpected were produced; a few novel ~ 

references have been noted (previously unknown works); anda mininn.un 

of noise (non-relevant references). Theses have been one fonn particular-

ly noted by a couple of the users. .And references from non-geology 

journals have been mentioned as welcome references. 

0n the negative side, the absence of an ·authoritative list of 

descriptors is acutely felt by both the users and the students • . First 

reactions would suggest a strong desire for the inclusion of abstracts 

in order to more accurately judge the value of references. An obvious 
J 

addition would be the inclusion of the descriptors and identifers assigned 

to each record so the users could detennine why i t was retrieved us ing 

a given profile. Uneven use of descriptors was noted, sometimes the 

expected was not retrieved and other times the unexpected was retrieved. 

Lastly, it should be noted that a l:i.mitation of the Wisconsin 

program needs to be corrected. At the present time, when a descriptor 

used in a strategy has not been used in a given monthly file, the 

canputer responds only, "Keyword not in data base,'' whereas it needs to 

also create a zero set, in order to accamnodate the use of the same 

profile month after month without modification due to the absence of 

a descriptor in a given file. 
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Reconunendations 

Although there have been a great many minor frustrations, the 

demonstratian has been an excellent teaching device, an invaluable 

introduction of the Geo.Ref dat~ base and SDI services using that data 

clase to potential users, and an "ice breaker" at the University's MACC, 

where no bibliographic data bases were available for current awareness 

prior to this dernonstration. (The ERIC file, rnentioned earlier, has 

been used almo.5t exclusively for retrospective searching with no atternpt 

at initiating a current awareness service for a group of users). 1here 

is a campus committee concerned with the use of bibliographic data 

bases and they have encouraged the introduction of bibliographic search 

services to the academic community but this was the first demalstration 

to get under way. 1he author hopes the geoscientists at Madison are 

int rested and motivated enough to continue with the dernonstration and 

to support the service beyond this first year. The Department of 

Geology and Geophysics, the Wisconsin Geological and Natural History 

Survey, and the Geolo~ Library has all indicated their willingness to 

facilitate its continuation at least through the present academic year. 

1he author has little doubt that such services can be provided 

on any university campus that has the canputer facility (and which 

campuses do not have such facilities) for even a srnall geoscience 

corrmunity. There is a need for such current awareness services provided 

inexpensively, locally, andona cantinuing basis at many universities. 
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SDI is not the only service needed, retrospective searching is still 

needed and must be made available to complement it, but such retrospec

tive services are already available from brokers. 

'lb.e author wishes to thank his students for making the demonstration 

work and the staff at MACC for their help. Of coorse, withwt the willing 

participates from the geoscience connnunity there w:>uld have been no 

demonstration, and no need for one. 
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PETROLEUM ABSTRACTS INFORMATION SYSTEM 

by 

Roy W. Graves (Exploration Editor, Information 
Services Division, The · University of Tulsa) 

and 

John A. Bailey (Director, Information Services 
Division, The University of Tulsa) 

PETROLEUM ABSTRACTS 

1 

1 

(Presented at the Geoscience Information Society Symposium 
on Geoscience Information, Denver, Colorado, November 8, 1976) 
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PETROLEUM ABSTRACTS INFORMATION SYSTEM 

Now in its sixteenth year, The University of Tulsa's Petroleum 
Abstracts Infarmatian System far petraleum exploratian, develapment, 
and praductian has increased its infarmatian retrieval capability. 
Presentl y in use far in - hause infarmatian retrieval is the recent-
ly develaped Petraleum Abstracts Search System (PASS). Thraugh an 
arrangement with System Develapment Carparatian, the Petroleum Abstr
acts infarmatian base naw can be accessed int~rnatianally thraugh 
the SDC ORBIT III search system. The Petraleum Abstracts Infannation 
System is based on the weekly abstract bulletin Petraleum Abstracts , 
which covers a selected range of worldwide scientific and technical 
serial literature. Printed bi-monthly and annual cumulative Alpha
betic Subject Indexes are distributed to subscribers to the services. 
Dual Dictiona ry Coardinate Indexes have been changed from printed to 
microfilm format and are issued every six months. Back issues of 
Petroleum Abstracts alsa are available on microfilm. Master Record 
Tapes, for computer retrieval of information derived from articles 
used in preparing Petraleum Abstracts, are issued every four months. 
The Exploration and Producti on Thesaurus is being revised and expand-
ed in its forthcoming Fifth Edition. A Geographic Thesaurus of area 
terms used in indexing in the System will be updated in a Third Edition. 
The Petroleum Abstracts Information System can be expanded into other 
segments of energy development. 

INTRODUCTION 

The Petroleum Abstracts Information System, initiated in January, 1961, 
is operated by the Information Services Division of The University of Tulsa and is 
funded primarily by the Petroleum Industry through subscriptions to the services. 
Presently, 40 majar subscribers (petroleum companies and petroleum service companies) 
and 137 minar subscribers (government agencies, institutions, universities) support 
the work of the Division. Approximately 700 serial publications provide the base 
from which this information system operates . Articles from journals, state and nat
ional periodicals, published symposia, patent disclosures, etc., are selected far 
inclusion in the System on the basis of pertinence to the oil and gas exploration, 
production, and development activities of the Petroleum IndJstry. 

Selections of articles for inc l usion in Petroleum Abstracts and index
ing of information contained in those artic l es is done by experienced scientists and 
engineers. Most of the work is performed within the Division. Sorne, however, par
ticularly for many articles in languages other than English, is performed on a con
tract basis. 

SYSTEM COMPONENTS 

The Petroleum Abstracts Information System has two basic parts: (1) 
Petroleum Abstracts , a weekly current awareness bulletin; and (2) Information Re-
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trieval materials and services that include printed indexes and magnetic tape 
, ,stored infonnation files. Complete activities of the Information Services Div

ision are concerned with the daily production and maintenance of the System. 

Petroleum Abstracts 

Each page-plate for the weekly bulletin is prepared 11 in-house 11 

for direct offset reproduction by a contract printer who also produced the covers 
and mails designated numbers of final copies of Petroleum Abstracts to Subscribers, 
in this country and abroad. Page format for the bulletin has been changed from 
its original four abstracts per page to the . present column format (Figure 1). Abs
tracts average about 150 words and are controlled for readability and for present
tation of maximum infonnation. Back issues of Petroleum Abstracts bulletins now 
are available on microfilm. 

Abstracts appear in the bulletin divided into the majar categories of 
information provided by the Service: 

GEOLOGY 
GEOCHEMISTRY 
GEOPHYSICS 
DRILLING 
~~ELL LOGGI NG 
WELL COMPLETION & SERVICING 
PRODUCTION OF OIL ANO GAS 
RESERVOIR ENGINEERING & RECOVERY METHODS 
PIPELINING, SHIPPING & STORAGE 
ECOLOGY & POLLUTION 
ALTERNATE FUELS & ENERGY SOURCES 
SUPPLEMENTAL TECHNOLOGY 

Petroleum Abstracts bulletins contain 200 to 300 abstracts each week. 
Through mid-year 1976, more than 200,000 abstracts have been published. 

Infonnation Retrieval 

Infonnation contained in the articles for which abstracts are publish
ed in Petroleum Abstracts is indexed manualiy from the Exeloration and Production 
(E & P Thesaurus, the Geographic Thesaurus, and from the l1st of Supplementary 
Descriptors. This process produces from 10 to more than 100 descriptors for each 
article, depending on the amount of information contained therein. The manual in
dexing furnishes the basic input for production of all the information retrieval 
materials and services. A computer program provides autoposting of descriptors 
from the hierarchies of the E & P Thesaurus. Thus, only the most specific tenn for 
any concept is posted manually. All broader tenns are added automatically to the 
indexing. 

Exploration and Production Thesaurus 

The Exploration and Production (E & P) Thesaurus was prepared as a 
cooperative effort between the Information Services Division and the majar Subscribers. 
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FO~A~-NIFERA 218,400 
RECENT LITERATURE ON THE FORAMINIFERA--
R. Todd; J. FORAMINIFERAL RES. v. 6, No. 1, pp 78-85, 
Jan. 1976 

This bibiography is the latest in a series by the same 
author. Sorne annotations are given for the articles which 
are recent publications concerning foraminifera. (90 reís. ) 

GLAUCONiíE 218,401 
FURTHER INFORMATION RELATED TO THE ORIGIN OF 
GLAUCONITE-- B. Velde and G. S. Odin (París Univ); 
CLAYS CLAY MINERALS v. 23, No. 5, pp 376-381, 

Nov. 1975 
Glauconite-smectit,e and illite-srnectite interlayered 

minerals are compared by vari e; us means in an attempt to 
establish the mineralogical relations between the 2 groups. 
Experiments at 2 Kb pressure and 200° to 350°C are re
ported as well as microprobe scans of pelleta! glauconites. 
This new information is used along with published chemical 
data in order to establish the following: ( l) Illite and 
glauconite mi.xed layered phases appear to be crystallo
graphically similar. Both series show the same relations 
between potassium (mica) content and the amount of smec -
tite layers apparent in the interlayered structure. (2) lllite 
and glauconite rrrica or rrrica-like phases can be separated 
on the basis of Fe and K contents. (3) Probable phase 
relations of the 2 rrrixed layered núneral series indicate 
that, wlien the starting materials contain rrrixed layered 
rnica-smectites, increasing temperature produces an 
iron-rich mica in the case of glauconite and an alunúnous 
mica in the case of illite. The mixed layered phases 
present at intermediate temperatures are not the same 
for illites and glauconites. (26 refs. ) 

GREAT 8ASIN 218,402 
STRATIGRAPHY OF THE ORDOVICIAN ELY SPRINGS 
DOLOMITE IN THE SOUTHEASTERN GREAT BASIN, 
UTAH AND NEVADA-- T. L.Chamberlin; Illinois Univ., 
Urbana-Champaign, Ph. D. Thesis, 209 pp, 1975; 
Abstr. No. 76-6717, DISS. ABSTR. INT., SECT. B v. 36, 
No. 9, p 4347-B, March 1976 

The Ely Springs Dolomite of S. and E. Nevada and SW. 
Utah includes 13 informally defined members. These 
members are recognized on the basis of their chert content, 
color, detrital constituents , presence of algal halls, bed
ding properties, crystallinity, and weathering character. 
The formation is composed of 10 lithotopes. Depositional 
environments inferred from these lithotopes range from 
those of low to intermediate energy levels at depths of 
about 100 ft, as represented by the bioclastic dolomite, to 
shallow, low-energy environments represented by dolo
micrite and shallow, high energy environments represented 
by lithoclastic dolomite and arenaceous dolomite. Offshore 
shoals are repres ented by oolitic dolomite and algal ball 
dolorudite. The Ely Springs Dolomite of the study area is 
almost entirely of Late Ordovician age. (Longer abstract 
available) (Abstract only- original article not available 

from T. U.) 

GREENLANO 218,403 
UPPER JURASSIC COAL-BEARING SHORELINE DEPOS
ITS, HOCHSTETTER FORLAND, EAST GREENLAND-
L. B. Clemm~_!!_sen and F. Surlyk: SEDIMENT. GEOL. 
v. 15, No. 3, pp 193-211. Ap1 

GEOLOGY 

different facies associations could be di scerned. It is 
suggested that both facies associations ha ve been depo sited 
in a barrier-lagoon coastal area characterizec! by minar 
shoreline oscillations. The paleogeographic setting of the 
investigated sequence in the fault-controlled basins along 
the E. Greenland continental margin is discus sed. 
(27 r e ís.) 

HYOROOYNAMZCS (GEOLOGY) 218,404 
COMPARSION OF THE HYDRODYNAM1CS OF STEEP AND 
SHALLOW BEACHES-- D. A. Huntley and A. J.Bowen 
(DalhotJsie Univ); NEARSHORE SEDIMENT DYNAMICS 
AND SEDIMENTATION (Book: ISB O 4 7 1 33946 6] 
John Wiley & Sons, New York; pp 69-109, 1975 

This study describes times series for the 2 horizontal 
components of water velocity, measured at different 
distances from the shoreline on the 2 beaches, and dis
cusses the probability distributions of the velocities, the 
mean current patterns clase to the shore, and the frequency 
dependence of the wave energy. The hydrodynanúcs of the 
steep and shallow beaches differ widely. In particular, 
periodic longshore variations of the nearshore velocity 
field were observed on the steep beach, but not on the 
shallow beach. On the steep beach, edge waves with a 
period twice that of the incident waves and with a longshore 
wavelength of 32 m were observed and it is suggested that 
swash interaction in the narrow surf zone was responsible 
for generating these waves. The meaL flow field on other 
occasions also revealed the existence of nearshore circu
lation cella on the steep beach. (58 refs. ) 

ZLLZNOZS 218,405 
MICROFACIES AND GEOCHEMISTR Y OF THE BRERETON 
LIMESTONE (MIDDLE PENNSYLVANIAN) OF SOUTH
WESTERN ILLINOIS- - M. R. Khawlie; Illinois Univ., 
Urbana-Champaign, Ph. D. Thesis, 110 pp, 1975; 
Abstr. No. 76-6819, DISS. ABSTR. INT., SECT. B v. 36, 
No. 9, p 4351-B, March 1976 

The Brereton Limestone in SW. lllinois is a trans -
gressive carbonate unit over a delta system. It repre sents 
marine deposition in 3 interdeltaic troughs, and over an 

open shelf. The environment of deposition, entirely under 
relatively low energy conditions, consista of ageneral 
infratidal slope extending from a prodelta edge to a shelf 
and showing topographic irregularities such as depressions, 
corresponding to protected areas, and elevations repre
sented by organic mounds and banl<.s, and bioclastic bars. 
Detailed petrographic analysis reveals 13 distinct rrricro
facies divided in 3 series, characterized by the following 
benthonic as sociations: phylloid algae- bryozoans, 
crinoids -brachiopods -pelecyp0ds, and fusulinids-arena
ceous forminifers. The Brereton Limestone is avariety 
of the banl<. model of deposition typical of the Pennsylvanian 
of the Mid-Continent. (Longer abstract available) (Abstract 
only- original article not available from T. U. ) 

ZNOONESZA 218,406 
SUBDUCTION IN THE INDONESIAN REGION-- W. Hamilton 
(US GP.ological Survey): PROC. SOUTH EAST ASIA 
PETROL. EXPLOR. SOC. v. Z, pp 37-40, Oct. 1975 

The lndonesian region has developed as the result of 
the Cretaceous and Cenozoic convergence of 3 great litho
sphere plate systems. Plates from the Indian Ocean region 
have been movin11 northward. and from the Pacific region 

Plate boundaries have 
Upper Jurassic coal-bear 

at several localities on Hochs 
Greenland. The sandstones h 

Figure l. 

sedimentary facies, each faci Examp 1 e of page format from Petra 1 eum 
assemblage of sedimentary st 

eubduction zones, apreading 
1ave broken through, evolved 
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l fashion. No boundar ies 
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and, occasionally by the cont1 
The interpretations of the est 
high subtidal oyste r banks ov• 
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The presently available Fifth Edition is the product of extensive revision and 
updating . A typical page from the E & P Thesaurus is shown in Figure 2. 

Geographi c Thesaurus 

Terms (descriptors) included in the Geograahic Thesaurus ar.e limited 
to sedimentary basi ns, geographic features, and selecte geographic areas . In 
addition to t he sedimentary basins, troughs, and embayments, this Thesaurus lists 
named areas (e. g. BIG BEND AREA) as well as named geographic features such as 
mounta i ns and ranges, deserts, ri vers, beaches, canyons, v.a 11 eys, 1 akes, hi 11 s, 
national par ks, deltas, islands, divis.ions of states (e.g., WEST TEXAS), oceans, 
seas, bays, gul fs, continents, countries, states, coasts, straits, ridges, lagoons, 
plains, peninsulas, submarine fans, and other comparable entries. Names of forma
tions, groups , and series are omitted, as are oil fields, counties, and named 
geologic structures such as ant iclines and faults. The geographic descriptors 
listed are those assigned by the indexers; ultimate authority for locatibn is the 
original art icle f rom which the term was derived. A revised and expanded Th i rd 
Edition of t he Geographic Thesaurus will be available early in 1977. The Geo 
graphic Thesaurus is patterned after the E & P Thesaurus. Figure 3 illustrates 
type of entries . 

Supplementary Descriptors 

The addit ion to the descriptors contained in the E & P Thesaurus 
and the Geographi c Thesaurus, sorne specific terms such as chemicals, company 
names, geographi c and geologic named features (excluded from the Geograph i c 
Thesaurus ) , and E & P Thesaurus-type descriptors (seldom used terms - added as 
needed) are contai ned in a list of Supplementary Descriptors. As with all de
scriptors in the System, these are used for both indexing and retri eval . An 
example from the li st is shown in Figure 4. 

Key Word Out of Context Descriptor List 

The Key Wo rd Out of Context (KWOC) Descriptor List i s an aid in ex
pediting searching and indexing . It is a list of descriptors from the E & P Thes
aurus and from the seldom used term list (of the Supplementary Descriptors List) 
organized in KWOC format so that descriptors related to a particular subject (or 
concept) are l isted together. Asan example, all of the descriptors in the system 
(excluding those in the list of Company names) that contain the word EXPLORATION 
appear in one pl ace. Terms from the .sel dom used l ist are indicated by an asterisk. 
Sorne descriptors contain words i n parentheses. In the KWOC listings these paren
theses are not shown i n the alphabetical listing column. Abbreviated words in a 
descriptor are l i st ed in the alphabetical list i ng column in t heir full spelling. 
Connecting words such as AND, IN, OF are eliminated. A sample from a KWOC De
scriptor List is shown in Figure 5. 

Alphabetic Subject Index 

The Al phabetic Subject Index (ASI) is a manual search index designed 
for rapid location of majar articles and patents on a given subject, far review of 

77 



AAODC SPECIFICATION 
ADDED JANUARY 1965 
BT (76 ) SPECIFICATION 

BT SPECIFICA TION 

ABANDONMENT 
UF ABANOONMENT PLUGGING 
WlH WELL PLUGGING 
Uf wm ABANOONMENT 
SA DEPLETED RESERVOIR 
SA DRY HOU 
SA LANO RECLAMATION 
SA MARGINAL WELL 
SA RESERVE ESTIMATE 
SA SAL VAGE VALUE 
SA SALVAGING 
SA WATERED OUT 
SA WELL KILLING 

ABANOONMENT PLUGGING 
USE ABANOONMENT 
PLS WHL PLUGGING 

ABC TRANSACTION 
BT LAND ANO LEASING 

ECONOMIC FACTOR 
SA ACQUISITION 
SA ACRt.AGE 
SA CAPITAL ASSET 
SA CONTRACT 
SA INVESTMENT 
SA LEASE 
SA LEGAL CONSIOERATION 
SA OWNERSHIP 
SA PROPERTY {REAL) 

ABIOGENESIS 
PERTA/NS TO NONBIOLOGIC ORIGIN 
OF PETROLEUM. ORGANIC 
COMPOUNDS. OR LIFE 
ADDED APRIL 196ó 
USED (65) INORGANIC PLUS 
OIL ANO GAS ORIGIN 
BT (6J.) ORIGIN 

BT ORIGIN 
SA OIL ANO GAS ORIGIN 

ABNORMAL PRESSURE RESERV 
ABNORMAL PRESSURE RESERVOIR 

USE OVERPRESSURED RESERVOIR 

ABOVEGROUND STOR FACILITY 
ABOVEGROUND STORAGE FACILITY 
ADDED JANUARY 1961. 
USED (65 66) STORAG[ 
FACILITY(IES) PLUS SURFACE 

UF STORAGE ABOVEGROUNO 
BT STORAGE FACILITY 
SA SPHERICAL TAN~. 

SA STORAGE PIT 
SA SURFACE 
SA UNDERGROUND STOR FACILITY 

ABOVEWATER STOR FACILITY 
ABOVEWA TER STORAGE FACILITY 
ADDED JANUARY 1976 
USED (65 75) STORAGE 
FACIL/TY(IES). 

Uf STORAGE ABOVEWATER 
81 OffSHORE STORAGE 

OFfSHORE STRUCTURE 
SA OfFSHORE TERMINAL 
SA STORAGE FACILITY 
SA UNOERWATER STOR FACILITY 

ABRASION 
USE WEAR 

E & P THESAURUS 

ABRASION (GEOLOGY) 
UF GEOLOGIC ABRASION 
BT EROSION (GEOLOGY) 
SA FRAGMENTATION (GEOLOGY) 
SA SUBMARINE EROSION 
SA WEAR 

ABRASIVE 
ADDED FEBRUARY 1965. 

SA ABRASIVE JET 
SA EROSION 
SA FRICTION 
SA SURFACE PREPARATION 
SA WEAR RESISTANCE 

ABRASIVE JET 
UF ABRASIVE JET PERFORATING 
WlH JET PERFORATING 
UF SANO JET 
BT JET NOZZLE 

NOZZLE 
SA ABRASIVE 
SA HYORAUUC PERFORATING 
SA JET DRILLING 
SA JET PERFORATING 
SA SANDBLASTING 
SA SHOT PEENING 

ABRASIVE JET DRILLING 
USE JET DRILLING 

ABRASIVE JET PERFORATING 
USED (65.66) ABRAS/VE JET PLUS 
PERFORA TING. 

USE ABRASIVE JET 
PLS JET PERFORATING 

ABSOLUTE AGE 
USE RAOIOACTIVE AGE OETERMINAT 

ABSOLUTE GEOCHRONOLOGY 
USE RAOIOACTIVE AGE OETERMINAT 

ABSOLUTE OIL RECOVERY 
USE OIL RECOVERY 

ABSOLUTE OPEN FLOW TEST 
USE OPEN FLOW TEST 

ABSOLUTE PERMEABILITY 
USE PERMEABILITY (ROCK) 

ABSOLUTE POROSITY 
USE POROSITY (ROCK) 

ABSOLUTE RECOVERY 
USE OIL RECOVERY 

ABSORBENT 
NT ABSORPTION OIL 
BT SORBENT 
SA ABSORPTION 
SA ABSORPTION PROCESS 
SA GAS ABSORPTION 
SA NATURAL GASOLINE PLANT 
SA REGENERATION 

ABSORBER 
NT (76 .. ) STRlºPER 

1 IF ARSORRFR SY STF M 

ABSORBER SYSTEM 
USE ABSORBER 

ABSORPTION 
PfffNOMfNON. NOT PROCESS 
NT (16·-) GAS ABSORPTION 
NT (61 .. -) IMBIBITION 
NT (76 --) WAVE ABSORPTION 

NT GAS ABSORPTION 
NT IMBIBITION 
NT WAVE ABSORPT ION 
BT SORPTION 
SA ABSORBENT 
SA ABSORBER 
SA ABSORPTION PROCESS 
SA ABSORPTION SPECTROSCOPY 
SA AOSORPTION 

ABSORPTION COLUMN 
USE ABSORBER 

ABSORPTION GASOLINE 
USE NATURAL GASOUNE 

ABSORPTION OIL 
BT ABSORBENT 

SORBENT 
SA ABSORPTION PROCESS 

ABSORPTION PLANT 
USED (65 -66) GASOUNE PLANT(S) 

USf NATURAL GASOLINE PLANT 

ABSORPTION PROCESS 
NT (68 15) GAMMA RAY 
ABSORPTION 
NT (68 75 ) INFRARED ABSORPTION 

NT LEAN OIL ABSORPTION 
BT SORPTION PROCESS 

PHYSICAL SEPARATION 
SA ABSORBENT 
SA ABSORBER 
SA ABSORPTION 
SA ABSORPTION OIL 
SA GAS ABSORPTION 

ABSORPTION SPECTROSCOPY 
NT ATOMIC ABSORPTION SPECTROS 
NT INFRARED SPECTROSCOPY 
NT UL TRAVIOLET SPECTROSCOPY 
BT SPECTRAL ANALYSIS 

ANAL YTICAL METHOD 
TESTING 

SA ABSORPTION 
SA EMISSION SPECTROSCOPY 
SA INFRARED ABSORPTION 
SA WAVE ABSORPTION 

ABSTRACT 
UF SUMMARY 
SA INFORMATION RETRIEVAL SYST 

ABUNDANCE 
ADDED JANUARY 1965. 

SA AVAILABILITY 
SA OISTRIBUTION 
SA SHORTAGE 
SA SURPLUS 

ARYSSAI OFPOSIT 

Figure 2. 

Page from the 5th Edition of the Exploration 
and Production (E & P ) Thesaurus. 
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ACCELERAT 

ABYSSAL DEPOSIT (Cont'd) 
Uf Df.EP SEA DEPOSIT 
BT MARINE DEPOSfT 

OEPOSIT (GEOlOGY) 
SA SEDIMENT (GEOlOGY) 
SA SEDIMENTARY ROCK 

ABYSSAL ENVIRONMENT 
FOR LAKES. INDO LAKE 
PWS DfEP WATER. 
(70-75) INDEX AL.SO AS 
DEPOSITIONAL ENVJRONMENT. 
IF APPl/CABLE 
BT (65-66) DEPOSITIONAL 
ENVIRONMENT(S) 
BT (67 15) ENVIRONMENT 

BT MARINE ENVIRONMENT 
Df.POSITIONAL ENVIRONMENT 

ENVIRONMENl 
SA APHOTIC lONE 
SA BATHYAL ENVIRONMENT 
SA COMPENSATION DEPTH 
SA OEEP SEA 
SA DEEP WATER 
SA NERITIC ENVIRONMENT 
SA QUIET WATER ENVIRONMEN1 
SA SHALLOW WATER ENVIRONMENT 

ABYSSAL HILL 
ADDED SEPTEMBER 1970 
USED (65 70) SUBMARINE 
TOPOGRAPHY 
BT (76 ) SUBMARINE 
TOPOGRAPHY 

BT SUBMARINE TOPOGRAPHY 
UNOERWATER TOPOGRAPHY 

TOPOGRAPHY 
SA ABYSSAL PLAIN 
SA SEAMOUNT 

ABYSSAL PLAIN 
BT (65-66) SUBMARINE 
TOPOGRAPHY 
BT (6775) PLAIN 

BT SUBMARINE TOPOGRAPHY 
UNOERWATER TOPO::iRAPHY 

T 9f'OG R A.PH Y 
SA ABYSSAL HILL 
SA OCEAN BASIN 
SA PLAIN 

ABYSSAL SAMPLE 
USE ABYSSAL OEPOSfT 

ACADEMIC 
ADDED MARCH 1967 
USED (65-66) TRAINING 
PROGRA~S) 

NT (J6 .. ) EDUCA TJON 
Uf UNIVERSIT'!' 
NT EDUCATION 
SA TH ESIS 

ACADIAN OROGENY 
BT (65 66) OROGENY 

BT OROGENIC PERIOO 
OROGENY 

TECTONICS 
SA ANTLER OROGENY 

ICCELERATING AGENT 
USED (65 -66) CA TAL YST(SI OR 
CEMENT ACCEURA TOR(S) 

USE CAT fL YST 

1CCELERA TION 
BT (65 66 1 VHOC/TY 

SA ACCELE RA TOR 



f't. Z •RlA 
tH ,..úROCCt.. 

AF'RlCA 

FtlZAN 
t!T LlBH 

AFRlCA 

F l.J 1 
8T 

F l .JI 

F"IJI ISLAlll~S 
OCEAlll!A 

lSLANCS .. 
"'' "'T 

íAST OF P,,(w H[BRIOES 
F'I JI 

t!T 
SA 

vITI LEVU ISLAND 
CC[A"lA 
SOUT~ FIJI BASIN 

Fl.Jl PLATEAU 
•• E•ST OF coqAL SE• BASIN 
8T PACIFIC OCEAN 

SEAS UllD ocro.6 

FlLCHr.ER ICE SHELr 
BT 01TARCTlCA 

FlLLMORE QLAORANGLE 
BT CALIFORNIA 

UNilEO sTATEs 
NORTH AP'IF.RlCA 

F l "'DLA'r ARCH 
• • VALIO DESCRIPTOR PRIOA TO 

JANUARY 1973 
USE FINOLAY ARCM AREA 

FlP.,OLAY ARCH AREA 
UF Flr.OLA'r ARCM 
BT OHIO 

UNITEO STATES 
NORT~ Al'IERICA 

Fl,.,ISH RE AREA 
BT FRANCE 

EUROPE 

'1P11LANO 
PllT LAKE OULUJARVI 
BT EUROPE 
SA BALTIC REGION 
6A BALTlC SMlf LO 
SA FENN06CAN01AN 

FllllLAY MT 
BT TEXAS 

SMlELO 

UNITEO STATES 
NOfi'TI" Af'l(RlCA 

FIOROLANO 
BT "'Ew 7EALANO 

OCEANIA 

FlRE 
•• 
BT 

SA 

lSLANCI 
SOUTn OF LONG lSLANO 
NElol YORK 

UNI TEC STA TES 
NORTH AME'RICA 

ATLA"-TlC OCEAN 

FISH CREEK R•NGE 
BT IOAt-10 

UNITEO STATES 
NORTt-t Al"IERICA 

FlbH SPRill.GS RAN6E 
BT UTAM 

rivE ISL•~Us ALIGN~E"'' 
!T LOUISJAJofá 

u .. ITEO STHlS 
NORT"I A"1lAICA · 

F'L•CI( LAI(( AREA 
BT OlllTARIO 

CA ... AOA 
r.OIH!-1 Al'l(RlCA 

íLA~(NGO E~8AY~E"'T 
BT BRAZIL 

souTH Al'IERICA 

íLA~ING GORUE ARCA 
•• l~OEX STATC ... ~t 
8T uNITEO STATES 

lllORTH Af'IER ICA 
SA COLOIUOO 
SA 1.JTAH 
SA wYOl'IIlllG 

F'LAMING GORGE RESERV~IR 
BT UTAM . 

U"'ITEO STATE6 
1'.0RTH Al"l~R lCA 

FLANOERS ARE.A 
BT FRANCE 

EUROPE 

F'LANOERS BASIN 
BT BELGIUM . 

EuwOPE 

F'LAT POINT AREA 
8T NE• ZEALAND 

OCEANIA 

AS APl>'-:C1 

FLAT RIVí.R AREA 
•• INOEX PROVlNCE NAf'll AS A~PLIC• . 
BT CANAOA 

NORTM A!'1ER1CA 
NORTHWEST TE~RITORIES 
YUl(QN 

F'LAT TOPS AREA 
BT COLORADO 

Ull.ITEO STATE6 
NORTM Al"IERICA 

FLATHEAO CROwSNEST PASS AR 
• FLATMEAD CROw6,.,EST PASS &REA 
•• I~OEX STATE All.D/OR PROVl~~E 

lllAME AS APPLICABLE 
BT NORTH Al"IERICA 
SA BRITISH COLUM81A 
SA "10,..TANA 

F'LA THE AD L~KE 
BT ..,or.TANA 

UNITEO STATES 
"'ORTPi AMERICA 

FLATHEAD ~AP AREA 
•• INDEX PROVINCE NAl"IE AS A~ºLIC• 
BT CANAOA 

NORTM AMERICA 
SA .ALBERTA 
SA aRITlSH COLUMBIA 

F'LATl"EAD VALLEY 

Figure 3. 

AT ATLA,TIC cera~ 

SE'S u.e UC(& ... S 

FLEl'llS.,. CAP ea-..: 
•• v&~l~ JCSC:RlPTOR PRIOR TO 

.J&'llL.:AQ't' 1973 
USt FLE""IS~ CAP o~(A 

'~l~PCRS RANGES 
8T SOuT~ AUSTR•LIA 

AUSTRALIA 
OC(A'lilA 

SA &RROwlE oASI\ 

FLINT ~ILL C ~ AO~ANGLE 
BT SOvT~ :al(QTA 

u .. JTEO STATES 
'liORT~ AH[RICA 

FLORIDA 
UF FLORIDA PE"I~SULA 
uF FLORIDA PANHANOLE 
wlTH P&~~A~OLE &REA 
UF FLOR:OA SHELF 
WITH ATLANTIC OCEA"' 
NT ALLIGATOR HAReCP ARE& 
NT áPALACHEE 8AY 
NT APALAC~lCOLA BAY 
NT APALACHICOLA DELTA 
NT BELLE GLAOE AREA 
NT 8IB QRASS ISLANO 
NT BlSCAYNE BAY 
NT eo~E VALLEY ARE• 
NT BUTTONWOOO SOUNO 
NT CALOOSAMATCMEE RlVER A~EA 
"'T CHARLOTTE HARBOR 
NT CHOCTAWMATCMEE 8AY 
NT COUPON BIGHT 
NT ORY TO~TUCUS 

NT EVERQLAOES AREA 
NT F'LCRIOA KEYS 
NT F'ORT P"EAOE QUAO~ANGLE 

NT GULLIVO; BA'r 
NT HILLSBORO l~LET 
NT OCALA UPLIF'T 
NT PENINSULAR ARCH 
~T PENSACOLA BAY 
NT PlNE ISLANO 
NT SARASOTA AREA 
NT SOUTH FLORIDA EM5AY"lfNT 
NT SOUT~ LAKE ~ORT~ INLET 
NT SPANIS~ ~ARSO" 
NT ST ANO~Ew 6AY 
NT ST JOSEPH BAY 
NT SUWA~NEE RlVER DELTA 
NT TA"IPA BAY 
NT TEN THOUSANO lSLANOS AREA 
NT wHITEWATER BAY 
8T UNlTEO &TATES 

SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

NORT>i A~ERICA 

GADSor·. AREA 
GULF' BASI~ 
GU!..F' COAST 
"11AP"ll TE=1FhCE 
P"UO LA'<E 
OKEF'ENO(tE E~B&Y•ENT 
PA~HAP110LE AREA 
PERDIDO SAY 
POURTALES TERRACc 
SO.;T1-<EASTE:Rlll •.JS 
ST Vl,.,CENT lSLAI'.~ 

SUWAPllNEE RIVEQ P•S:N 

BAY 

UNITED STATES 
P..ORTn AMERlCA 

FITZROY BASI!li 
BT wALES 

Sample page from the 2nd Edition ~f ~he ~eo
graphic Thesaurus. 

EXICO GULF' 
ATLANTIC OCEA,., 

SEAS Al\0 OCEA'S 
uTToN .. ooo sour.c 
i..ORIO• IC[YS 

U,., IT EO K l '·GDOI" 
EUROPE 
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~ ... i;: 6 .. lh 1 .. 
:•.,"•bl<l.t. DC.l'lf 
:,,,. ... .._.r.[ f"""· 

: ... ·: .. o•& rI[LO 
C•"'·:,., TAOUO"' 

• c ..... _. CRíEK OTL rIELD 
c ... r~· OIL F"l(LO 
:• ... T•El.L rl'I 
c.u .. yo .. CRFEK F"foll 
(u,yON ,I'\ 
C•.,YO"' 6PRI"'G ,l'I 
CAP ...... A!OL.E rl'I 
CAP AJX •EUL.[I rl'I 
cu• B:..•'llC 
::&P ¡;~[TO'- All[A 
C•P CES RC61ERI r• 
C.a.P [°"R.t.ClE Fl'I 
C&P L:JPEZ F"l'I 
C1P "AIHir. Fl'I 
t:AP&kG r,. 
CAP[ HIAGO 
CAP[ B•SI" 
e.a.PE &IOT ,,., 
CAPE BCJ.lDOFi 
CAPE C•~"RELL SYNCLI.,E 
CAPE C&.,,.a.vER.ll &RF.l 
C•PE ccvE ,,.. 
CAPE ::sccvERY Fl'I 
CAPE rL•TTEriY 
C•P[ rOL.0 BEL.T 
C.t.PE GE~RGE ARE• 
C&P[ GR 
l"APE l"'["IL.QP["' 
.:.a.PE ,..[r;qy .lRE.l 
C.lP[ l~SUL•TION LTD 
C.lP[ L ! "l[STC"'E 
C&"[ LDOICOuT 
CAP[ MENDOCINO 
C.lPE PERCE .llllTtCLtNf 
CAPE PROV p;C[ 

CAPE ll!SE 
C•PE RODNEY n-1 
C•PE SAN l'IH<TtN Q1JADRH•OLE 
CaP[ SC~UCH[RT Fl'I 
C.lP[ STORH F.lULT 
C&P[ STO!it"' F'l'I 
CAPE 6U8,...lRINE C&NYOlll 
C.lPE VERDE PLATE.lU 
CAPE VOGEL Gii 
CAPE YORIC PENIN8Ul.l 
C.a.PEL CURIG '"' 
C•'E,.l .l"'TICLINE 
C&PITOL• P.lRI( OTL rTELO 
C•PP.lNANA 8[01 
(&PRlCORN REEF COMPL[X 
C.t.PRCATE 
C•PRCATE1 OODECYL.Al'll'IONIUl'I• 
CAl'ROLACT.lM 

u6E M[X.lMYD•0•2M•&Z[Pl111•2•0N[ 
C.t.PRYL•TE 
CAPT&INS rL.lT ,M 
CARlB.t. F'l'I 
CaR.t.DOClAN S[RIEI 
C•R•NDA OIL 'l[LO 
CAIHP&CMA F",. 
CARA T .l6 ,l'I 
c•Ra•~.a.rc, Oil'IETMYLDITMIO• 
CAAB•ZIC •CIO 
C•Rl!lL• OOLITE 
C.lR&OLI ARE• 
oi:ieo .... IU!ICXIO( 
CAReC~•TE D!AQ[Na8l8 
C.lR8CNE LCRR.l!N[ 8.l 

C•"BO~ERA Fl'I 
C•"80Nll•TION CM••80N5 •C:T 
CAABCRUNDU"I CO 
C•RaOxvLlc •CID• Al'IINO• 
C.l"l!lÚXYLIC •CID• MYDROxy• 
CA•eOXYLlC ACIO• NIT•o· 
CARROXYNA?HTHAL(NE• OIHYOR 

C••BOXYNA•MTM.a.LENE1 
CARDIH SH.lL[ 
C:.lRDIN.lL C:HEMIC.lL lNC 
CARDINAL p[TRQL[UM CO 
CARE,..,TON BAftIN 
c•rH:Y DOLOMI Te 
CAREY MACMI"'E ¡ 8UPPLY CO 
CARGO l'IJCH.lC~O MT 
CAAlACO QuLF 
C.lltl.lQU!TO F'"' 
CAR!BBE.lN OROQENY 
C•RIBOO GR 
C.a.R!BDO MT 
CARLIN CAl\IYON FM 
CJ.ltL68A0 60UTM B.ll FIELn 
C:ARL6BE'RG RIOaE 

OTMYDROXY• 

C.llt"ll._.a. llt:>t 
C:AR .. Eoo I •CIO rM 
C:.1.•~[QJ[ lN8T ••SMINQTO,. 
C•ll'<lCIIE RIDGE 
C:.a.RNl.lN 8EltlEI 
C:AltDi.Jl.i[ ltIDCI[ 
C••ONI "'"Al,. 
CUO"'l SYNC;.l111E 
C••OT[NOlD 
C:AO• OIL. irIELD 
CARPI111TE•Ia OIL FIELD 
C1.R1t(TO f'l'I 
CARRl.a.COU ,. .. 
C:ARRIACOU IS .. &NO 
CARRIER COR• 
C:•RRlGEEN rl'I 
CARRlGMIL.L n1 
C•RTER C:•vE& &.a.NDSTn111E 
C:•RTER IJ Cl CD 
C.a.RTERvlL.LE Fl'I 
CaRTY 9A"0iTONE 
C:HluPA"O •REA 
C.a.RuP, .... o FM 
C:ARJP.lNO &EA V.lLLEY 
CHIVAJAI.. FM 
C.a.RVER ¡ CD lENQI LTD 
C:.lR111ELL CREE( !IEO& 
CAR11100L& 8E)6 
C&6A Bl..ANCA OIL FIELD 
CASA OI•BLO GEOTHERM.lL 
C.1.6.l GR.a.NO[ F'M 
C.a.S.lBE OlL FIELD 

FLO 

Cl6A~ O& B0~8AR0A .lNTlCLN 
C.l6A~ DO .l"l&RO SYNCLINE 
CAS.l"'AL:A F"I 
C• SC•DE PAC!FIC R!M ce INC 
CASElN 
C•SEY 1 a FI CO 
C.a.SMEW K.lBJSHIK! K.a.ISH.l 
CaSPER ~T 
C•SSELLA rARBwERICE l'IAIN •o 
CaS6l..,.llCO Fl'I 
C•STELL.&NIA F'M 
C:aSTlLLETE& FM 
CAST._E :R•GS F'l'I 
C•ST~E •<.t.RBOR 
CA6T;.E HILL OUTLlER 
C•6Tl..E ~JIR F'M 
CA& TL.E REEr OOLOMITE 
C.lSTLE RlVER ANT!CLJNE 
C•ST~ra1.TE iANOSTONE 
C.lSTl..E"IAlNlAN &ERIES 
C.a.6Tl..EP01NT f'l'I 
C•&uPE Fl'I 
C•T ISLAl'tO 
CATA SEP INC 
C1TAI.. TEPE BEQuENCE 
CATAL.lN4 G•B ¡ ELECTRIC 6A 
C•TAl..tNA ISL.lNO 
C:.lT.lLONlA 8.a.11,,. 
C•T•~O'<IDE "IT 
CA T •"'AIUr.¡ r &UL T 
CATAl-<ZUO &ll[A 
CATATUM80 Fl'I 
CATERPILLAR TRACTOR CO 
CATHEDllAL. Cllrr8 F'l'I 
C.lTHED"'I.. CRAQ8 ANTICLlNE 
C&TMOOE ll•Y TUIE 
CATLINI u 
C.l TOCM[ f'l'I 
C•TOC~E TONGl.JE 
C:&TqELEO GR.lNtTE 
CA..,B(Ri¡Y BASilll 
C•uc•su• .. T •REA 
c • u & F"M 
C&u&Ey 0.l"I QJ.a.ORANGLE 
C•U6TIC w&TERFLOOOING 
C.lJX •REA 
CAV.ll..IElll IR CI OITTA 
CAVE MT A""TICLINE 
CAVE SA'fOST:lNE 
CH 6AI.. B&lljl( 
CAYl'\AN ISLA..,.DS 
CAYO CHICO O[ MOA 
CAYO COCO r111 
C&ZAUX OIL. rlELO 
CElG OO~llilT U 
CE&RA ABYllA l P'LA!N 
cEu• B•BtN 

Figure 4. 

cr ... •o• F"' 
CE .. •Nf8E COR' 
CE ... E et 1 
CE .. E,.0 1,. '"' 
CE ..... 1&TAuCTuRAL1 
CE .. ~•C PL.a.SCLIP L TO 
C:E"'ENT ... .a.R(ETTNG ca LTO 
C:E"l[lllT OIL rHLD 
Cf "IE FM 
CE"ISJRE GR 
CENT PMILIPP!NE RS"' F'.lULT 
CE111TE111111IAL R!DQE F'AULT 
CE111TEqr I ELO F"4 
CE,,.TI111HA F'l'I 
CENTRAMO"IA OTL FTELO 
CENTRAL B&SlN .lRF.l 
CENTRAL GEOPHYAICS LTO 
CEl\ITR&L GR.lBflll 
CENTR.ll l'llSSTS~IPPl UPl..IFT 
CE NTR•L PAC!rJC RAS!., 
CENTRAL R.a. .. ar ANTICLINE 
CENTR.lL S!CILY 81.Sl"' 
CENTRAi.. so~ERSfT BASilll 
CENTR.a.L SU"'ATRA RASI,,. 
CE~TRAL!A OIL FIFLO 
CENTRE aEOL ~•RJNE CAEN 
cr .. TRE "''TL rxPLnIT ocE•N~ 
CENTRE REC H •Tuo OCE•NOGR 
CENTRE R(CH MEC MYDRO FROT 

CENTRE STEP ... ANOIS or 
REC..,ERt.ME6 l'IECANIDtJEI: 
HYnROl'lfCANIOUE & rROTTEl'IENT 

CENTRE RECH SEOIMENTOL MAR 
CENTRO &PERI MET•LL SPA 
CEP~ALONI.l IBLANn 
CEPHALOPOO SM•LEB 
CEREAL 
CEREBRO DYN.ll'llCS INC 
CERITM!Ul'I LIMESTnlllE 
CER!UM BORIOE 
CE~ .. AT 
CERRO ALTO LlMESTONE 
CERRO BLANCO F'l'I 
CERRO BORORO 
CERRO BORORO FM 
CEUO BREAS F'M 
CERRO C.lRNERERO rl'I 
CERRO C&RRlZAL!Tn QR 
CERRO COL.OR.lOO GR 
CE~RO DRAGON OIL FIELD 
CERRO Fl'I 
CERRO FORTI"' FM 
CERRO QOROO C01 tOw.l 
CERRO JMU S&NOSTONE 
CERRO ll.JPIN rl'I 
CERRO MORADO rM 
CERRO PE'"& N[VAD.l 
CERRO P'OZO SERNA 
CERRO ROSILLO '"' 
CERROS .lZULEB Fl'I 
CERVh1TES rl'I 
CERVU!OL.l GR 
CEBC:O U 
CESIU"' CARBONATE 
CESSOlE rM 
CETY~ PYRIOIN!U"I BROMlOE 
CETYl P'YRIDINIUl'I CMLORlOE 
CEJTA CUS F" ICLO 
CEVENNES 8.l81N 
CEVENNE8 FAUL T 
CEZE BUlN 
: .. A:•MOUL.l S.lLT 
::M&CAY GR 
CM.lCO 
C:M.lCO 8ENIANA A•BIN 
C"•C:O Glt 
CHA:>RON ARCM 
CH•GOI ,RACTURE 70NE 
CMAGOI L.ACCAO!VE RlOQE 
C~AG-[I 8.lNOITONE 
C:i.4.lIOA .. !AltN 
C~AlN atT 
C~<AIN lttOG[ 
CMAL::ua ,,.. 
Cio4AL.COCITE 
CMAlOON H[ltRINO .lNTICLlNE 
CMA\,[Ult TAOUQM 
CMAll( ,,.. 
CMALICY IILOiO '"' ,.. .,. , , .-.1 ..... ra 

.TC1U 
1tca 
"IELD 
'ON[ 
IEaV LTO 

1 
CARMEL 8.lY 
C.lR"'EL S~RM•RINE' CANYON 
CAR"I[°" F'l"I 
C.lR..,ET CO 

Typical listings contained in the List 
of Supplemental Descriptors. 
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current technology, and for browsing. This ndex brings together, under a single 
subject heading, titles of articles and patents whose abstracts have appeared 
in the weekly bulletin, Petroleum Abstracts. The ASI is photocomposed from pro
cessing tapes and is _priñted and distributed bi-monthly, with the first is sue being 
a hard-bound, 12 months' cumulative index. Three appendices contain bibliographic 
information (arranged numerically by abstract number), an alphabetic listing of 
authors, anda patent index (arranged sequentially by patent or application num
ber, under each individual country). 

Basically, the Alphabetic Subject Index is a listing of the titles 
of documents (both articles and patents) under two to six pertinent descriptors. 
One of these considered as being most descriptive of the document involved (or 
the major geographic location of the report); is designated as the Primary De
scriptor. Additional cross-reference listings under Secondary Descriptors aid 
in retrieving desired information. 

The format for Primary and Secondary Descriptor listings differs. In 
addition to the title and abstract number, a list of selected descriptors is print
ed under the Primary entry, following the title. This list of descriptors shows 
the subject matter of the document .and serves as a mini ature abstract. Asterisks 
indicate secondary descriptors, which appear elsewhere in the Indexas cross-re
ferenced listings. Remaining descriptors in the list do not appear individually, 
but are cited for information only. Typical entries in the Alphabetic Subject 
Index are shown in Figure 6 . . 

Dual Dictionary Coordinate Index 

The original concept for the Dual Dictionary (DO) Coordinate Index 
was the issuance each year of two printed copies at 4-month intervals, cumulative 
at 8 and 12 months. Presently, the Dual Dictionary is distributed on 16-mm. micro
film in July and December, the year-eMd issue being cumulative for the year. The 
Index also is available on microfiche, at the Subscriber's choice. 

Two copies of the DO constitute the Dual Dictionary concept. Each 
copy contains an alphab€tical listing of all descriptors used in indexing the in
formation contained in the articles .for which abstracts are published in Petroleum 
Abstracts. The abstract numbers are·arranged by terminal digit in order to facili
tate coordination. Each abstract number is listetj under every descriptor that was 
assigned by the indexer or that was generated from- the E & P Thesaurus hierarchies 
by computer processing. With the present microfilm or microfiche format, work 
paper copies of the pertinent DO page entries may be made with a reader-printer, 
to facilitate coordination. A sample page f rom a printed copy of the DO is shown 
in Figure 7. 

Master Record Tapes 

When complex, deep, and long time span searches are needed, computer 
searching becomes feasible and economic. For this purpose, computer search tapes, 
called Master Record Tapes, are issued évery four months. These tapes are organ
ized sequentially by abstract number and contain all descriptors assigned or gen
erated (by autoposting from E & P Thesaurus hierarchies) for each article concerned. 
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ALPHABETIC SUBJECT IND X Typical AUTHOR INDEX Entries 
SAFETY VALVE 

MEANS FOR PREVENTING DAMAGE TO JACKETED FLEXIBL E 
PUMPING STRAND 220,799 

•CABLE •PRESSURE SURGE 
•sHEATHING •wELL PUMPING 
.ACTIVATION .CORROSION INHIBITOR 
.EXTERNAL COATING .OIL PRODUCING 
.PROTECTION 

PIPELINE SURGE RELIEVER WITH SANITARY BARRIER 219,569 
•PIPELINE •PIPELINE PRESSURE 
•PRESSURE SURGE •PROTECTION 
.DENSITY .INERT 
.LIQUID .MEMBRANE 
.PRESSURIZED TANK 

PRESSURE ACTUATED SAFETY VAL VE 220,198 
•ACTIVATION •PRESSURE CONTROL 
•PRESSURE SURGE •WELL FLOW CONTROL 
.PRODUCING .REVERSING MECHANISM 
.SAFETY EQUIPMENT .SUBSURFACE 
.WELL COMPLETION 

MOUNTING•RETRACTABLE LANDING SHOULDER FOR DOWNHOLE 
DEVICES 219,180 

SAIPAN ISLAND 
MARIANA ISLANDS• LARGER FORA MINIFERA FROM THE ISLANDS 

OF SAIPAN AND G UAM. M ICRONES/A 219,640 
SAKHALIN ISLAND 

JAPAN SEA• RESUL TS OF GR.'\ VIMETRIC INVESTIGA TIONS IN 
THE SOUTH PART OF THE WEST SAKHALIN SHELF 220,365 

SALT CAVERN 
EXPERIENCES GAINED IN THE CREATION AND OPERATION OF 

CA VER NS IN SA L T OOMES WITH A LAR GE CONTENT OF 
IMPUR/TIES 219,570 

•cRUDE OIL STORAGE •SALT DOME 
•uNDERGROUND STOR FACILITY .CAVITY 
.ELUTION .GERMANY 

TAKAYANAGI, Y 
TALENT, J A 
TAM, WA 
TAM. WA 
TAMAR·AGHA, M Y 
TAMURA. M 
TAN, B K 
TANAKA. K 
:T ANCHOCO. J M A 
"'-'NER, M T 
T¡l.NGEN, H O 
TANGUY, O R 
TANIYAMA, M 
TANIYAMA, M 
TANJI , K K 
TANKIN, R S 
TANOV , E 1 
TAPPAN, H 
TAPSCOTT, C 
TARAKAO, R R 
TARANGO, GO 
TARMAN, P B 
TARMAN, P B 
TARRANT. OJ 
TARUNINA, O l 
TATE, J F 
TATE. J F 
TATE. J F 
TATE. J F 
TATE, J F 
TAUSCH, G H 
TAVENER·SMITH. R 
TAYLOR. J C 
TAYLOR, J H 
TAYLOR, J M JR 
TAVLOR. K 

219.661 
220,098 
220.1 59 
22t,647 
220,520 
221.135 
220.548 
220.866 
221.102 
219.482 
220,8~ 
221.185 
221.079 º 
221.101 
220,441 
220.247 
22 1.236 
220,061 
220.321 
220.203 
220.109 
220.487 
220.490 
220,765 
220.711 
220.442 
220,601 
220,602 
220,603 
220,809 
220.198 
220.683 
220,679 . 
220,370 
221.104 
220.070 

.IMPURITY .ROCK MECHANICS 
IN S/TU INVESTIGA T/ONS OF FR ACTUR/NG IN SAL T CA VJT/ES 

FOR DETER MINING STRESS COMPONENTS 219,571 
Typical PATENT INDEX Entries 

•fRACTURING •ROCK FAILURE 
• SALT DOME •UNDERGROUND STOR FACILITY 
.FIELD TESTING .FRACTURING PRESSURE 
.IN SITU .ROCK STRESS 
.STRESS ANAL YSIS 

UNDERGROUND STORAGE OF LIQUJD AND GASEOUS 
H YDROCARBONS WITH SPECIAL CONSIDERA TION TO PUBLIC 

Coun\ 
SA FETY. REGIONAL PLANNING AND EN'VIRONMENT 219.572 UNITED ITATD 

APPt. e 310,309 
APPl B 481 ,778 
APPl 8 492,902 
APPlB!ill.156 
APPl. 8 511 ,407 
APPl. 513,791 
APPl.8532,679 
APPl.1541.710 
11( 28,768 
3.749.119 
3,749.126 
3,749,115 
3,749,117 
3,749,190 
3.741.4'2 
3.741.546 

• cRUDE Ol l STORAGE •GAS STORAGE 
•GERMANY •UNDERGROUND STOR FACILITY 
.ENVIRON IMPACT STATEMENT .PLANNING 
.REGULATION .SAFETY 
.SUBSIDENCE 

UfiD~~~~~Jl~r:i!'i1~~~~i~b~1~:LL~!~~~~;Niº:f:1~f IN THE 
EARTii AND NEW PROCEDURE FOR REHEA TING FUEL STORAGE 
CAVERNS 219,573 

Bibl iographic Information Listings 

Abstract No. Bibliographic Data 
220,197 

220,198 

OFFSHORE MIDEAST: OIL ÁND POL/TICS MIX IN THE RICH 
GULF STATES 

OFFSHORE SERV V 9, NO 4, PP 24·26, APRIL 1976 
(OFFSHORE PRODUCING) 

PRESSURE ACTUA TED SAFETY VAL VE 
U S 3,749,119, C 7131173, F 11119171; CAMCO INC 
(SAFETY VAL VE) 

3 .... 613 
3,139,712 
3,156,677 
3,157,776 
3.166.954 

220,199 LANDSUBSIDENCE AS A RESULTOF NATURAL GAS EXTRACTION 
IN THE PROVINCE OF GRONINGEN 

SPE OF AIME & ROYAL INST ENG DIV UNDERWATER TECHNOL 
EUROPE SPRING MTG PREPRINT NO SPE·5751, 20 PP, 1976 
(SUBSIDENCE) 

220,200 PROBLEMS ASSOCIA TED WITH THE OPERA TION OF OFFSHORE 
SEA WA TER INJECTION SYSTEMS 

220,201 

SPE OF AIME & ROYAL INST ENG DIV UNOERWATER TECHNOL 
EUROPE SPRING MTG PREPRINT NO SPE·5770, 10 PP 1976 
(WA TER INJECT/ON) ' 

CAPILLARY PRESSURE CUR~'ES AND STRUCTURAL 
CHAR.ACTERIST/CS OF PORES IN ROCKS 

NE~~~r~J~\?~~~fh~:io 7, PP 4-6, 1975 (IN RUSSIAN} 

Figure 6. 

Typical entries from the Alphabetic 
Subject Index {ASI) . 
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Patent Numbers 

220,246 
220,026 
220,721 
219,775 
219.169 
220,596 
220,714 
220.746 
220.oeo 
220.191 
220.156 
220,027 
220,175 
220,161 
220,107 
220,119 
220.028 
220.112 
220,192 
220.215 
220.168 

Abstract 
~Numbers 
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( 50 1 

48SORPllJN SPECTAOSCOPY 
( f>q 1 

4RSTR4CT 

4BU D>i48 l 
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1 1 ~' 

Af'YSSAL OFPílSIT 

ARYSSAL fNVJR1N~ENT 

1'>1 

ARY SSAL PLAl"I 
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A(A;)f~ IC 
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.112,100 .107,611 .111,102 

.11s,1so .101,9e1 .113,122 

.116,400 .109,041 .114,492 

.120,110 .109,701 .117.2 82 
.110.241 .170,'56? 
.111,101 .120.-;12 
.llS,'571 • 
• 116. 1o1 • 
• 116 1 fl l I • 
• 119.181 • 
• 11 9. fl6l • 
• 121,221 • 

• l 09,oi.1 
• 11o.73) 
• 11 3. 'o8 3 
• l 14, 1113 
.11'5,573 
.119,703 
• 119. 843 

.1(18,464 .106,':ll"> .101,qt.b .107,4R7 .1 07,"\ll! .ll'>,')7q 

.112,514 .l'.>8,!>15 .1 :> 9,111t> .110,qo1 .110,'o?s • 

.llb,904 .111.285 .111,q66 .117.6'o7 .112.fl'>ll • 

.117 1 424 .lll,945 .ll,,'>96 . l l5,Rll7 .117,418 • 

.119,724 .116,255 .11~.lOh .117,'o27 • 
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• 111, 5b5 .113, 806 • 11'-.4117 • 106·""'11 
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.101, 877 • 
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• 108, 109 
.113,139 
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.120,55'1 
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.107,590 .111,061 • IOó,472 .109,223 
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.121,910 • 121. 951 .109,512 • l l 5. 983 

.1141052 • 119. '>6 3 
• 114, 982 • 119. 61 3 
.115,552 
.115, 817 
• 119, 8'5? 
.120.102 

• l ll , A 40 • l l 7, 7 71 • 

• 119,870 • 

.118,794 • .117,926 • 

.106,644 • 1o1, 605 

.107.ll4t .108.115 

.107,124 .lll.I75 

.107,AH .114,785 
• 1 08 , OA4t .lJ6,J75 
• l 14. 7 84 .118,665 
.115,554 
• 121'2 94 . 

• 111, '.>64 • 

• J J 7, 064 • 

• 118. 2 36 • 
• 118,316. 

.106, 706 • 1o7, 12 7 

.109,216 • 1o1, ">61 

.11'3.166 • lnq. 4ó 1 

.llJ,736 • 1()9, 5"\ 1 
• 114, 036 .110,507 
• l l 9, ó 36 • l l 4. 45 7 
• l 70. 846 .120,901 
.121,'Hó . 

• 11 Q. ó2t> • 
.170. 196 • 

.107,608 .!Oh,91'1 

.107,878 .I07,'ib9 
• 109,5 .HI .107,A<;q 
• 11 l. 788 • l l 1. 8 "~ 
.114,468 • 114. C'? 9 
.115,83R .114,069 
• 11 8 ,l '>A 
.Jl9,A4B 
• 17.1, OllR 

.121,oq0 • 

• 11 1, 7AA • 

.109,567. .109,513 .110,464 .108,505 .l07,15h .106,467 .111,JlP .ll4,7QQ 

.119.862 .119,823 .110,524 .117,305 .108,716 .117,597 . l 1A,14<l .llh,7'-9 

.121,142 .120,803 • .J20,0A5 .ll3,4R6. . 12 1, 0q A .117,'llQ 

.107,lóO .111,121 

.108,460 .115,911 

.111.120 .l 17,331 

.lló,130 .111,111 

.1179\'50 .119,'581 • 
• 118,450 • 

.120.396 

• l 1 b, 7 Hó • 

• 1n,510 .110,601 .115.04? 

.108.171 .lll,84t? .108,954 .109,qas • .I 06 ,3H 9 
• 1 08'964 • 
• 109,o14 • 

• lOb,470 .1oe,?51 .11c;,802 .112,873 .114,264 . 121,995 . 101,11,., .101.117 .101,118 .110,11 1c¡ 

• 108,040 
.108,940 
.112,180 
.112,800 
.115,0óO 

.110,1121 .118,53? .llti.10'1 .117,H4. .115,q66. .Jll\,qAR .lJ3,)Q9 
.121,'i73 .l ?C• ,504. .121,376. .ll'>,7 'lQ 

.l10,R2l .107,882 .ll'o,103 • 

.113,831 .110.252 • 

.114,701 .114,087 • 
• 111,321 .115,80 2 • 

• 107, 791 .101,111 .101,113 • 1o~.j24 
• 108, n41 • I '.) 11. 037 .109,453 • 111, 1:-44 
• l 08. 7 7 l .108,""\02 • l l 1 • '1 l .113,4?4 
• l 011. 941 • 109, 7 O? .llb,9 23 .11 .. ,¡ 14 
• 1 l 2. 8 8 1 • 11 l. b52 • l l 7. 14, 'I • 11 '>. ?94 

Figure 7. 

.1nq,685 
• 111. 7 05 
.111, qq5 
• l 12.o3 5 
• 11'5.37'> 

• l 11. 2 '>ó • 

• 11 b .1 4Q 

.tl ? , 03 R .11.3, ·nq 
• 1 1 3 • • , .' <¡ 

.115.llb .11 0,!1?7 .107,718 .11'),A'l"l 

.121,376. .llR,ó'lf'I .117,'ll'I 

.l ll,Q% • 1lZ,bO1 .l OA,711'\ • l 07. (l3'l 
• 1 I?, 1 qb • 113.<t .>11 • l (17. ·1 c, ·~ 

• 114. o 16 • J J 4, 1 lR .IOQ,Q?'l 
.11<,,7Q6 • t l" '? 8 8 • 11?' lq" 
.115,97b • I 1 3, 1 A q 

Example of format of the Dual Dictionary 
(DD) Coordinate Index. 
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The tape can be searched sequentially with available computer programs. It 
is issued in several formats to match the requirements of the Subscriber's specific 
computer. Sorne search syst~1s are available on local or national/international 
retrieval systems (to be described in a following section). 

Card Files 

At the outset of operation, the information retrieval aspect of the 
Petroleum Abstracts Information System was based on an abstract card file. Abs
tracts were printed on card stock for this purpose and contained Classification 
numbers. In addition to the classification file, cards were prepared for author 
files and for patent files. The classification card file no longer is active 
but the other two are current. At present, specially prepared abstract cards are 
used for this purpose. An accession number card file is maintained for quick access 
to abstracts. 

Classification Retrieval System - During its first four years of 
operation, the Petroleum Abstracts Information System utilized an extensive classi
fication coding system for information retrieval. Under that system, each abstract 
was assigned a series of code numbers based on 1200 classifications of information 
pertaining to petroleum exploration and production technology . . From two to as many 
as seven such classification numbers were assigned to and printed on each abstract 
entry in the Petroleum Abstracts bulletin. At that time, the printing format was 
four abstracts per page and each page also was printed on card stock and the cards 
filed by classification number and by author name. An example of the Subject Class
ification System and an abstract card are shown in Figure 8. 

Author File - For purposes of retrieving information based on author 
names and for checking against previously published articles or abstracts, a card 
file of authors is maintained. Abstract cards are used for this purpose. 

Accession Number File - Since January, 1965 (beginning with abstract 
number 50,000) an abstract card accession number file has been maintained. This 
file provides quick access to any numbered abstract and facilitates easy reproduction 
of abstracts when needed. 

Patent File - A patent file (of abstract cards) is maintained for re
trieval purposes and for checking for related patents. The file is separated by 
country and contains both patent number and priority date listings. 

Related Patent Index 

An index of related patents is issued each six months and is cumulative 
from January l, 1973. Prior to January l, 1973, related patents were indicated by 
reissue of the original abstract card showing the related patent data. After Jan
uary l, 1973, no abstract cards have been distributed to Subscribers, as had been 
done as part of the services since 1961. 

The Related Patent Index is a list of each related patent processed 
since January 1, 1973. The index is ordered by the primary patent abstract number 
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Other Minerals in Sedimentary Rocks 513.48 

. 49 Alternating Lithologies (includes more than one of the 
a bove rock type s) 

514 Stratigraphy and Historical Geology 

Principles of Stratigraphy . l 
.2 
. 21 
. 22 
.23 
.24 
. 26 
. 27 
. 28 
. 29 
. 3 

Stratigraphy oí Speciíic Areas (subdivide by country or state) 
Europe ( excluding U. S. S. R. ) 
Asia (including U. S. S. R. and Russian Arctic) 
South America and Car i bbean 
North and Central America 
Australasia and Antarctica 
Africa 
Paciíic Island Are 
Oceans and Seas (international waters) 

Type Wells and Sections (arranged alphabetically by 
__ stra_t_igra_p_hk_unitL_ _ _ _____ _ 

Fr. 
155.3, 115, 184.2, 506.142, 513.25, 514.21, 701 4-11893 

THE UNDERGROUND STORAGE OF GAS - M. Perraud; 2ND U. N. DEVEL. 
PETR. RESOURCES, ASIA & FAR EAST SYMP. (Tehran, lran, 9/1-15/62) 
PROC. v. 2, pp 66-73, 1963 (Recd. Dec. 1964) 

The realization and utilization of underground storage at Lussagnet provided an 
underground storage in the vicinity of the Lacq gas plant with an adequate 
re serve capacity. Under ground storage had the advantage of greate r 
reliability: a serious stoppage at the plant or field could result in a complete, 
if temporary, operational shutdown, whereas underground storage ata dis
tance from Lacq would not run this risk. This Lussagnet structure is made 
up of a rather large anticline, The reservoir is a sandy horizon, ending in a 
relatively shallow depth and of good tightne s s due to a thick layer of 
impermeable marls, These characteristics seerned to rneet with the require
rnents. Conceived and realized by a tearn of company engineers including 
specialists in geology, drilling, rnachinery and gas transport, this storage 
proved rnost useful in the exploitation of the Lacq deposits bec::iuse of the 
following: (1) By its easy and secure functioning, and also by its great 
working flexibility, allowing a conveniently rapid change of flow; and (2) by 
guaranteeing supplies in any event, so as to play the part of regulator between 
the transport networks and the refining plant. 

(f;, n,. Un iveraity ol Tulse-1964 Pront.d in U.S.A. 

Africa 
Paciíic Island Are 

.. enses 

ogy 

s and Oil 

l or 

. 47 

. 48 

. 5 Studie s oí Oil and Gas Fields and/ or Areas, Proven or 
Potential, · by Structural Environment 

. 51 
511 

Figure 8. 

Illustrations of typical entries in the 
Subject Classification System and an 
abstract card showing use of the System. 
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to which ·the patent is related and contains, as well, the related patent abs
tract number with its country of issue and patent number. 

An abstract card with related patent information and a sampl~ page 
from the Related Patent Index are shown in Figure 9. 

Computer Hardware and Processing 

The computer presently in use by the Information Services Oivision 
is a Xerox Sigma 6, which is housed at the University's Computer Center. All 
computer programs for processing and handling in th~ System are written in Fortran 
IV with a number of important assembly language subroutines. Thirty-plus programs 
are needed for all computer processing in the System. 

PETROLEUM ABSTRACTS SEARCH SYSTEM 

The Petroleum Abstracts Search System (PASS) is a coordinated set of 
computer routines that provides the user with a comprehensive literature search 
capability. Operating on-line from a remate tenninal, a searcher can structure 
a search, review the results, and restructure as necessary to obtain whatever amount 
of generality or specificity is desired. Functions are available to allow display 
of results on the terminal and to print the final search re$ults on the Computer 
Center line printer. 

The search program is supported by two majar information bases: (l) 
an inverted search file of descriptors that lists all abstract numbers to which 
each descriptor has been assigned; and (2) the item files containing titles, biblio
graphic citations, and author names. Physical files in each class are stored on 
separate disc-packs for literature and for patents. These files are updated monthly. 

PASS makes use of a Boolean search technique, based on logical com
binations of logical operators. These operators are ANO, OR, and NOT which may be 
combined with descriptors in three types of associations: 

ANO - associates multiple descriptors, all of which must be present 
to satisfy search requirements. 

OR - associates alternate descriptors, any one of which is acceptable. 
NOT - indicates descriptors that eliminate the article (abstract number) 

from consideration. 
* - logical ANO for descriptor groups. 
+ - logical OR for descriptor group~ 

- logical NOT for descriptor groups. 

In tabular fonn, the above translates to: 

Singly or 
Function Within a Group Between Groups 

Intersection ANO * 
Un ion OR + 
Negative NOT 
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PATENT 
ABSTR • 

• 11 

1831611 
1831619 
1831665 
1831806 
1831807 
18318t.1 

1 1 

Hl't1008 
1aju033 
l8't1072 
1!!'t1293 
lt!'t1295 

l8't1319 
184+1323 

1 1 

11 

11 

11 

11 
11 

1 1 

11 
1 1 

11 

11 
11 

1 1 

11 

1 1 

11 

11 

11 

11 

11 

11 

l8't1366 
l 8't1 't07 
18't1't35 
18't1 't't6 

11 

11 

11 

l8't1566 

11 

1 1 

11 

11 

1 1 

l8't1568 
11 

11 

11 

11 

11 

11 

18't1 622 
11 

18 .. 1625 
1!14t1 630 

11 

R ~ L A T E O P A T E N T " O E lC 

RELATED PATENT PATEfllT 
ABSTR f 

RELATED PATENT 
ABSTR • CITATION A8STR # CITATION 

2161001 
1991837 
2011265 
1991813 
1871831 
1921597 
2011236 
2081284+ 
2021824+ 
189112.tt 
202181'1 
l 

' 1 

. . .. ... .......... .. .. .. .... ....... .. . .. . ....... 
GR 8RIT 1''t21101't 18't1 631 205.638 
CAN 9601207 l8't1635 1911609 
CAN h01 't56 l f 1991782 
CAN 951!1~ 

j l8't1636 199186't 
FR 2'17't12~3 184+1792 2oc.974 
GR BRIT 113591719 , , 20't .125 
AUSTRAL 't561800 1S't1795 191.655 
GER c105118c9 18't18CU 2v8132U 
BELG 7791957 11 212121't 
u s 317991258 11 2121337 
CAN 9621292 '1.R'" • .R 1. .::1 1 Q1 .1.1.~ 

U. S. 3, 944, 003, c. 3/ 16/76, l. 4/l4/7Z (18 claima) Zl9, 06b 
Gr.Br1t. l,419,Z80,c.1Z/31/75,C.3/Z9/73,pr.U.S.4/24/7Z Zl4,55b 
Gr.Brit. l,419,279,c.lZ/31/75,f.3/2.9/73,pr.U.S.4/Z4/7Z 214,555 
Can . 967,94l,c.5/Z0/75,!.9/Z6/74,pr.U.S.4/Z4/7Z (4 cla.ims) 2.08,ZZl 
Can . 967,941,c.5/Z0/75,f.3/27/73,pr.U.S.4/24/72 (11 claima) 208,ZZO 
PERCUSSION DRILL 184, 567 
BORE HOLE AlR HAMMER-- S. Air. 73/0, 719, c. 9/12/73, l. 1/31/73 
(pr. U. S. 4/24/72, Appl. 246, 837); A. R. Curington, asr.; (Baker Oil Toola 
lnc ); A bstr., PA TENT JOER NAAL (S. AFR. ) v. 6, No. l O, p 87, Oct. 1973 

In a percuss1un drill1ng apparatu&, the equ1pment con11ists o(: (l) a 
hou&ing structurc conncc tahle tu a drill string; (2) an anvil in the lower por
tian o! the houslng structure and operatively con ne ctable to il dril! bit; 
(3) a hammer piston reciprocable in the housing atructure for interm1ttently 
impacting against the anvll, the pistan hav1ng an upper passage; (4) 1nlet 
meana !or directing a !luid medium under presaure into the passage; 
(5) ! irst means Cor directing the !luid med1um írom the paaaage into the houe
ing structure above the piston upon upward movement of the pisten in the 
houaing structure Cor driving the hammer piston downwilrd toward the mandrel; 
(6) aecond meana !or directing the fluid medium from paaaage into the 
houaing atructure below the piaton upon downward movement of the piaton in 
the housing structure Cor elevating the piston in the houaing structure; and 
(7) mean1 Cor alternately exhausting the fluid medium from the houaing atruc
ture above attd below the pistan. (ZZ claima) (Abetract only - ori¡inal patent 
not a vailable from T. U,) 

•••••••••••••••••••••••• f 

BELG 7951309 
GR BRIT 11350127.lt 
AUSTR•L 't561210 
GR 8RIT 113821505 
GR BRIT 113881713 
CAN 9631886 
U S 3181515.ltO 
GR BRIT 11'+011558 
CAN 97't1At50 
u s 319061820 
11 e .,18181922 

13161060 
187013!)1 
7971579 
77 1 005 
IT 113981959 
19't1877 
&01580 
IT 114t151At35 
t880158At 
t8881626 
18881627 
;'t1039 
101578 
[T 114t't0121t3 
18371.1t01 
¡T 11382'119 
•7181't 
i81 72'+ 
· 8861981 
:r 113711315 
181573 
.811705 
'11 .. 79 
T 11't01t1207 
T 113721903 

121608 
8551803 

' 9't1 971 
T 113961't96 
11 0At5 
91113't 
T 114+181050 
84t1989 
91861 

2 
2 
1 
1 
1 
2 
l 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 · 
1 

C Tt.. Un•v•rs•I~ of TulM> - 1976 Pr.ntecl ,,, U S/4. 

906122't 
01016 

2021980 
212'195 
187180!0 
19214t75 
1921567 
2191 J02\ 
1991908 
20 .. 1165 
2151925 
20812't3 
214t14t58 
21't1551 
2081220 
2081221 
214t1555 
2H1556 
2191J66 
1981265 
1991906 
2Hll 9't2 
2151909 
1911581 
2091839 
210194t5 
19't1628 
2171ü0.1t 
1921608 
204t'195 
2:.s1905 
1981 34t3 

- 20-c1938 
1951857 
2051639 
2121314t 

GR B~IT l13~916l4t 
CAN 9131 'tJl 
FR 2117fH950 
BELG 7't71833 
UR B~lT 113551't60 
GER 212211121 
IJ s 318't81898 
GR BRIT 113911?17 
CAN 9781223 
CAN 9681785 
•USTRAL 4+671016 
GR BRIT 11'tl81984t 
CAN 9b719tt1 
CAr- 967194+2 
GR BRIT 114+191279 
GR BRlT 114+191280 
u s 319 .... 1003 
GR BRlT 11376109.lt 
u s 318 .. 81683 
BEL.G 7951205 
CA114 977 1 330 
GER 2131610:f9 
CA'll 9701ltl1 \ 
BELG 797•"\.RO 
F'R 2'19 
CAN 982 
GR BR IT 
lJ s 318 
CAN 917 

Figure 9. 

'- ••• - IL.~ 

1 1 219.035 
18510'+9 19't I 6 .. 6 

11 2l'tr513 
1851060 219.912 
1851061 214t1609 
1851092 189.113 

1 1 194t.625 
1 1 1981290 
11 218.966 

1151 095 208,3'-1 
1851098 2091811 
1851121 191S1219 , , 209.809 
1851126 1981272 
1851136 219.938 
18514122 19't1576 
18!51 't38 2021892 
1851 't52 1921629 

11 2021901 
11 2121258 

1851 't53 1921628 
11 1991803 

1851 45it 192.630 
11 199,RU4 

u s 318 
GR BiU T 
CAN 953 
BELG 79 
u s 319 

Sample page from a Related Patent Index and 
an example of previously designated relat
ed patents on an abstract card. 
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~18911't5't 

U S J193712H2 
GER 213it217't.6 
GR BRIT 114tl4t1721 
CAN 9t!6184t9 
u s 3191't191t9 
NETH APPL 713091807 
F'R 211931175 
GR BRIT 113781999 
C•N 9851129 
u s 318851'132 
AUSTRAL 4t621867 
CAN 9561810 
AUSTRAL 4+621803 
GR BRIT 113761838 
GR BRIT l14t251365 
BELG 7611150 
CAN 96218't9 
GR BRIT 1136 .. 157't 
CAN 9t.31179 
GER 212At51965 
GR BRIT 11J6't1573 
C•N 9581127 
GR BRIT l1364t1575 
CAN 9581128 
GR BRIT 11't2913'+9 
GER 210291039 
u s 318181991 
AUSTRAL. 't54t1't8lt 
GR BRIT 111t1111t06 
SEL.G 7821222 
GR BRIT 113901193 
u s 319031701 
GR BRIT l1't301084t 
GER 213051917 



A PASS search structure can be as simple as a search on one descriptor, 
or as complex as is required. The number of descriptors that can be combined in 
one group is limited by the disc file space av&ilable. A maximum of 9 groups can 
be used in a given search. 

Figure 10 illustrates a literature search for articles, in languages 
other than Russian, concerned with computer processing of paleontologic and strati
graphic data. The search strategy for this question is (COMPUTER or COMPUTER PRO
GRAMING) and (PALEONTOLOGYor STRATIGRAPHY and GEOLOGIC DATA PROCESSING not RUSSIAN). 

ORBIT III SEARCH SYSTEM 

Through an arrangement with System Development Corporation (SDC) the 
Orbit III Search System adds a new facet to the Petroleum Abstracts Information Sys
tem. The infonnation base of the Petroleum Abstracts System (literature and patents) 
now can be accessed through SDC's Search Service Orbit III Search System (file TULSA). 

Tne Orbit III Search System is an extensive and easily used inf-9nnation 
retrieval program that has been in operation daily since 1970. The program allows 
the searcher to specify his infonnation needs by a logicc;il combination of descriptors 
and of substantive keywords from the titles. Searches also can be made on specified 
author names. An interactive system, ORBIT III provides capability for progressiv~~ . 
ly refining the statement of a search request to quickly and easily identify the item 
of primary interest. The TULSA file is updated quarterly. 

Search results can be printed on the user's terminal or they can be 
directed to a high speed, off-line printer. Off-line reports are delivered by airmail 
from System Development Corporation's offices in Santa Monica, California. 

ORBIT III is accessed through a worldwide communications network (Tym
share) that provides local telephone access to minicomputers in major U. S. populat
ion centers as well as selected cities in Canada and Europe. The System also may 
be used directly through WATS lines or by direct distance dialing. 

The Orbit III Search System provides access to many other information 
files, sorne selected examples of which are as follows: 

American Petroleum Institute (APILIT/APIPAT) 
American Chemical Society (CHEMCON) 
American Geological Institute (GEOREF) 
Smithsonian Scientific Information Exchange (SSIE) 
National Technical Information Service (NTIS) 

The cost of searching the Petroleum Abstracts information base is struc
tured upan an hourly charge for use of the file, an hourly charge for the communica
tions network (optional), anda charge per reference for off-line printing. The 
actual rates vary; SDC search service customers and Petroleum Abstracts Information 
System subscribers are given preferential rates. No mínimum charges or startup fees 
are imposed. Specific rates may be obtained from System Development Corporation or 
from the Information Services Division at The University of Tulsa. 

. Figure 11 i~ .lustrates a literature search (for the time period 1975) 
for art1cles concerned w1th the use of computers in geology excluding paleontology. 
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The search strategy for this operation is (COMPUTER or COMPUTER PROGRAMING) ANO 
(GEOLOGY not PALEONTOLOGY) ANO FOR 1975 THRU 1975. 

SYSTEM EXPANSION CAPABILITIES 

Because of the nature of the literature and patent base of the Petro
leum Abstracts Information System~ capability exists for rapid expansion into other 
mineral and/or energy fields. Proposals have been made overa period of the past 
few ' years to expand the services into specific areas of Economic Minerals and into 
limited areas of Nonconventional Energy Resources. The capabilities continue to 
exist even though the formal proposals met with negative results . Expert personnel 
and experience are available in these and other areas of interest. 

' 
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* Ef f ects and Geologic Data Bank 
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ABSTRACT 

Data on the geology of the USERDA Nevada Test Site have been collected 

for the purpose of evaluating the possibility of release of radioactivity at 

proposed undergro~nd nuclear test sites. These data, including both the rock 

physical properties and the geologic structure and stratigraphy of a large 

number of drill-hole sites, are stored in the Lawrence Livermore Laboratory 

Earth Sciences Division Nuclear Test Effects and Geologic Data Bank. Retrieval 

programs can quickly provide a geological and geophysical comparison of a 

particular site with other sites where radioactivity was successfully contained. 

The data ca~ be automatically sorted, compared, and averaged, and information 

listed according to site location, drill-hole construction, rock units, depth 

to key horizons and to the water table, and distance to faults. These programs 

also make possible ordered listings of geophysical properties (interval bulk 

density, overburden density, interval velocity, velocity to the surface, grain 

density, water content, carbonate content, porosity, and saturation of the 

rocks). In this paper, we discuss the characteristics and capabilities of this 

data bank. 

* This work was performed under the auspices of the U.S. Energy Research & 

Development Administration, under contract No. W-7405-Eng-48. 
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INTRODUCTION 

Early U. S. nuclear tests were conducted in the atmosphere in the Pacific. 

In 1957, operations were shifted to the USERDA Nevada Test Site (NTS), about 

111 km northwest of Las Vegas, Nevada. Since 1963, the Limited Test Ban Treaty 

has prohibited nuclear detonations in the atmosphere, and thus all tests at NTS 

are now performed underground. 

Various aspects of NTS geology have been described elsewhere. 1 ' 2 The 

site is divided into severa! different test areas (Fig. 1). The largest of 

3 these is Yucca Flat, an intermontane valley in the Basin and Range province 

of southern Nevada. The rock sequence at Yucca Flat consists of Quaternary-

Tertiary alluvial fill, Tertiary volcanic tuffs, and Paleozoic sedimentary 

4 
rocks. Another test area is Pahute Mesa, a plateau in the northwest corner 

made up of volcanic tuffs and lava flows more than 4000 m thick.
5 

· Rainier 

Mesa, a third area, is a volcanic highland between Pahute Mesa and Yucca Flat. 

It consists of volcanic rocks 600 to 900 m thick. 6 

In preparation for a test, large-diameter holes are drilled or horizontal 

tunnels driven from 180 to 1500 m into the ground. The nuclear devices are 

then emplaced in these carefully prepared hales, and the holes are back-filled 

with stemming materíals. Since 1971, no radioactivity has escaped from the 

testing area. 

Containment of radioactivity from a nuclear test depends on many factors, 

including stemming, device emplacement design, and depth of burial, but in 

addition, the geologic medium itself must be capable of containing the 

radioactive gases. Geology affects containment in many ways. Under certain 

circumstances, a fault may oiffer a path along which radioactive gases may 

travel to the surface. The long-term pressures from large quantities of a 

non-condensable gas such as carbon dioxide, liberated from carbonate-bearing 
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rocks in the high-temperature environment f ollowing an explosion, might 

eventually lead to seepage to the surface. The porosity of the rock medium is 

important because explosion-produced gases must be absorbed into the formation. 

The strength of the rock medium at the explosion point .is also important. 

High-strength rocks such as Paleozoics are associated with strong seismic 

coupling; low-strength rocks with high clay or water content (or both) may 

cause containment failure. Paleozoic surfaces in close proximity to the device 

may create containment problems because of their ability to reflect energy. 

Other geologic reasons for containment failure are subtle, even synergistic. 

Because of the complex nature of the problem, the most compelling 

arguments for or against a particular site stem from previous experience, i.e., 

from having fired a similar yield test at the same depth in a similar geologic 

environment. Since underground testing began at the NTS, we have collected 

geologic data on most emplacement sites. This rather large body of information 

is stored in the Lawrence Livermore Laboratory (LLL) Test Ef f ects and Geologic 

Data Bank. By means of various retrieval programs, data from this bank can be 

selected and grouped according to geography, rock type, physical properties, 

or other criteria, thus making possible quick geological and geophysical 

comparisons of a particular site with other sites where radioactivity was 

successfully contained. The data are used in making test proposals to the 

Containment Evaluation Panel (CEP) of the USERDA Nevada Operations Office. 

(This panel, made up of scientists from many different disciplines, is charged 

with evaluating the likelihood of containment failure for each proposed test.) 

In what follows, we will discuss data-collection procedures as well as the 

organization and capabilities of the data bank • 
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DATA COLLECTION 

To determine the physical properties of rock at a given site, we use 

samples taken from a drill hole at regular depth intervals, In hard, competent 

rocks, such as the tuffs and rhyolite lavas of Pahute and Rainier Mesas, 

exploratory holes are conventionally cored as they are being drilled. In the 

less-well-consolidated surficial alluvial deposits and underlying bedded tuff s 

of Yucca Flat, however, we commonly resort to sidewall sampling. This involves 

lowering a tool that can scrape a sample of the walls of the drill hole at a 

known depth. 

The samples are split and canned in the f ield so as to preserve as much 

as possible their in-situ state. In the laboratory, water content is 

determined by measuring the weight loss due to heating. The samples are then 

crushed, split, and pulverized, and using a gas pycnometer, we obtain their 

~rain density. Sorne samples are analyzed for co
2 

content and for clay content 

by x-ray diffraction. An uncrushed portian of the original field split is 

examined under a binocular microscope to determine the lithology of the sample. 

Geophysical logs are used to obtain other measurements f or the physical 

properties of the formations penetrated by the drill hale. We use standard 

oil-field-type logging operations in small-diameter exploratory holes, but we 

have also developed special techniques f or logging the very-large-diameter 

7 8 
emplacement holes at the NTS. ' Most of our data on formation density, 

9 
velocity, and resistivity are obtained from geophysical logs. Logs are also 

used to measure properties of the borehole construction (hole diameter, depth, 

temperature, and casing cementation). One of these construction logs, the 

borehole caliper log, is useful to geologists because it can be used to pinpoint • 

the alluvium, tuff, and Paleozoic contacts, as well as washed-out zones that 

may affect interpretation of other formation property logs, The most important 
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formation property logis the density log. Knowing the . bulk density as well 

as the water content and grain density, we can calculate the formation porosity. 

As mentioned above, porosity is important because the gases generated by an 

explosion must be absorbed into the formation to assure containment. 

Most of the formation property logs from LLL drill holes (including 

caliper, resistivity~ density, velocity, and magnetometer logs) and the files 

of processed sample data are digitized and stored in what we call the 

Geophysical Data System (GDS)~ which is separate from the Test Effects and 

Geologic Data Bank. Sorne of the l?gs are processed with various hole-size and 

hole-condition corrections. The GDS will be described later. 

ORGANIZATION OF THE DATA BANK 

The general structure of the data bank is shown in Fig. 2. DBASE is the 

test-ef f ects and hale-descriptor file containing 171 parameters divided into 

four general groups, all related to testing and containment. '¡'wo of these 

groups are classified, that containing the post-shot test effects data (nµclear 

yield, cavity radius, firing date, etc.) and that containing seismic amplitude 

data related to the explosion. The two unclassified sections of DBASE contain 

geologic data. One includes parameters describing the location coordinates, 

the construction, and the condition of over 3400 drill holes and tunnels made 

by LLL, the Los Alamas Scientific Laboratory, and the Defense Nuclear Agency. 

The majority of these are small-diameter, exploratory, instrumentation, or 

post-shot drill boles. These must at all times be accounted for because open 

hales clase to nuclear tests might provide an escape passage for raqioactive 

gases. The second unclassified section of DBASE contains the geologic data 

from the large-diameter (48- to 120-in.) emplacement drill hales. For almost 

every emplacement site, we have documented the lithologic contacts (alluvium, 
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volcanic tuffs, and Paleozoic rocks), the distance to known and inferred faults, 

the depth to the water table, and the type of rock at the center of the 

explosion. In addition, we have the representative values for measured and 

calculated geologic and geophysical parameters obtained f rom the samples and 

~~ophysical logs. These include overburden and working point density, seismic 

velocity both near the working point and from the working point to the surface, 

water content, co
2 

content, grain density, porosity, and water saturation of 

the rocks in the working point vicini t y. Parameters in the vicinity of the 

working point (the center of explosive energy of the nuclear device) are 

generally determined over an interval considered to be relevant to the 

particular yield. This interval varíes from site to site. 

LBASE, an entirely separate file, contains information on all of the 

20,000 ieophysical logs run in AEC/ERDA drill hales since 1959. LBASE is 

indexed on five log identification parameters: hole name, hole type, log type, 

date, and run number. The complete set of identifiers must be unique for each 

log. To save computer time, the system is prograrnrned to search for date first. 

Seldom are more than a few logs run on one date, but there may be many logs for 

one hole. There are 35 other possible parameters associated with each 

geophysical log. 

The INPUT, SLCT, SORT, and LIST programs shown in Fig. 2 are controlled 

by KRS and used to select, order, compare, average, and list the desired data. 

Upon instructions from INPUT, the data is selected by SLCT from the two large 

files (DBASE and LBASE). After selection, the data are ordered by SORT and 

listed by LIST as desired. LUPDATE and DUPDATE are two interactive codes for 

Úpdating the data in LBASE and DBASE. These files are updated monthly by 

carefully selected individuals who understand the data thoroughly. SAVE is a 

file in which data selected from DBASE for further processing are temporarily 

stored. 
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This data bank was completely designed at LLL for the kinds of data 

collected and the specific needs of the test program. The data bank is collated 

on the dril! hole name. The selection logic is based on sorting drill holes 

according to criteria specified for each parameter. For example, we might ask 

for a listing of all holes in a given geographical area with f ormation density 

within a given range. The· s'ystem is programm~d to perform automa.tic 

calculations on some parameters and to file the ¿alculated result as a se~arate 

parameter. For example, latitude and longitude are automatically calculated 

and stored when the Nevada coordinates of a drill hole are entered, Also, the 

INPUT program can specify calculations between parameters f or purposes of 

comparison. Blank (or empty) parameters may be temporarily f illed with a 

specially calculated parameter in a compare routine. For example, drill hole 

depth and depth to the water table in . the drill hole might be compared. The 

resulting number would show how much of the hole is beneath the water table. 

This specially calculated parameter may be part of the criteria for selection, 

along with other parameters. 

The Test Effects and Geologic Data Bank stores, for a given hole, only 

one average value for each parameter in question. This value is obtained from 

the entire processed geophysical log or list of sample analyses stored as a 

file of data points in the Geophysical Data System (GDS). 10 GDS is described 

in Fig. 3. Each file is assigned a unique identification number, which is 

cross-ref erenced in the GDS catalogue using the f ive identif iers for each log 

file. This separate data system has many f eatures permitting quick display of 

information, including plot routines, integrated listings, and averaging 

routines. 
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USING THE DATA BANK 

. In a CEP site evaluation, we are required tq demonstrate clearly and 

concisely that , the proposéd ·site is similar to othe~ sites where containment 

w~s .achieved. To do this, we must show an understanding of the geology of 

severa! sites, specifying· the source and reliability of all information 

presented. Figure 4 illustrates how the data bank helps us. It shows a GDS 

plot- of seyeral smo~thed log traces, . giving a concise picture of the important 

geophysical· data from one drill hole. This same processed· data could be 

averaged for certain depth intervals and .s:Iisplayed as shown in Table r. The 

data system can also provide the type of log plot . shown in Fig. 5, comparing 

results from several hales in a given area. 

The data b,ank has preven extremely useful in compiling statistical 

11 averages of geophysical parameters. Table II was prepared from the ·output 

of a · problem r~quiri~g sorting of. si tes according to g~ographical area an.d rock 

type. The program compared the depth of the water table with the drilled depth 

and determiped which sites were located above or below the water table. 

Finally, the sta~istical aVeraging routine de~ermined the interval average 

density together with standard deviation and range of the data. Table III and 

Table IV are samp~e$ of regular monthly listings of certain parameters 

distributed to many workers in this field. 

SUMMARY ------------------
Programmatic requirements in weapons testing of ten necessitate very rapid 

evaluations ,, ~ sites for emplacement. A proposed site must be compared with 

hundreds of other sites on the basis of tens of geolog~cal and geophysical 

parameters. Without our data bank capability, many man hours would be required 
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to locate, tabulate, check, and plot the data needed, LLL has one of the 

largest computer facilities in the world, and our specifically designed data 

bank makes good use of it. 
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Table I. Averaging sumrnary. 

Hole U2AR 10/19/76 

DATA SU~1ARY FOR ·330. 0 M 

IJP ME D I U M t S ALLUVrLIM 
~IVEP.~IG rHG Rl-1D rus . t l. 52 ~1 ( tt.63 UP .. ll.4l DOWN) 
AYERAGIHG IHTERVAL • 3l8.4 TO 341. 4 M 

11EAH HO. STO ESTil1ATED AVERAG HIG RUN 
PARA METER VRLUE UN ITS PO IlffS DEV ERROR DATA-RANGE DEPTH-RANGE METHOD LOG-TYPE NO. 

-----------------------------------------------------------------------------------------------------------------------
BULl( DEHSITY t. 87 MG/1'13 64 0.89 8.89 l. ?2 TO 2. l3 3l8.4 TO 34t.El INT DENSITY DP l 
GRA IM DEI-IS IT'l' 2.55 11G/l13 lS B.84 El. 8 l 2. 49 TO 2.63 3l8.5 TO 341. 4 ~IUM SAMPLE l-2 
~.IATF.R COl'ITEHT l t. 7 ~m~ l5 2.4 8.6 ? .2 TO l 6. l 3l8.5 TO 341.4 MUM SAMPLE Hlff 1-2 
POP.OS rT'{ 35.3 vou: 15 *· 3.3 *· TO *· 318.4 TO 341.4 CALC CALCULATED 
snTUP.HTIOH 6 l. 7 VOL;~ 15 *· 9. 1 lf(. TO *· 318.4 TO 341. 4 CALC CALCULfiTED 
Gí-15 POROS f.T'( 13. 5 VOL~: 15 *· 4.4 :!<, TO ll<, 318.4 TO 341.4 CALC CALCULATED 
C02 COHTEHT 8.4 ~m: 15 8.4 8. l 8 . l TO 1 . l 318.5 TO 341.4 MUM 5At·1PLE HHT 1-2 
DHnL VELOCtTY 1803. ~1/S 8 148. *· l618. TO 2837. 328 . 8 TO 34l. 4 [lff DHAL 1 
SE [S~HC VELOC [T'( 1?92. r·vs 2 *· 149. *· TO lf<, 304. 5 TO 358.5 IHT VIBROSE rs l 

-----------------------------------------------------------------------------------------------------------------------

OVERBURDEH PARAl1ETERS CWP-TO-SURHlCE AVERAGES) 

BULI( DEHS ITY L. 94 MG/M3 + - 8. l8 
DHAL VELOC1TY • 1378. M/S + - *· 
5 E [ s 11 [ e VE Lo e [ TY .. L448. M/S + - 72 . 
GHS PDROSIW 16.0 VOL ~ 

-----------------------------------------------------

BLJLI( DEH S rTY rs LJATE R-CORRECTED 

DATA srnrHHIG HID rHG 
T'i"PE DEPTH DEPTH 

DHIS In' GP. 
~.li:!TER COl'IT 
CIJ2 COl'ITEM 
VELOC[TY 
TP. ~I VE l T [ f·1 
DEl·IS [TY 

38 . l 
38. l 

23 l. 6 
158.5 
30.5 
38.2 

667.5 
667.5 
624.8 
53G.4 
688.4 
572. 7 



Table II, Average work point density at NTS areas. 

All Yucca Flat 

All sites 

Alluviurn above water table 

Tuff above water table 

Alluvium and tuff above water table 

Tuf f below water table 

Northern Yucca Flat 

All sites 

Alluvjum above water table 

Tuff above water table 

Alluvíum and tuff above water table 

Tuff below water table 

Southern Yucca Flat 

Mean 
density 

(Mg/m3) 

l. 78 

1.84 

1.68 

l. 78 

1.86 

1.81 

l. 91 

l. 70 

l. 81 

1.82 

All si tes 1. 72 

Alluviurn above water table 1.71 

Tuff above water table 1.54 

Alluvium and tuff above water table 1.68 

Tuff below water table 1.88 

Pahute Mesa 

All sites 

Above water table 

Below water table 

Rainier Mesa 

ªNumber of sites averaged 
b 

Standard dev~ation of the sample 

107 

2.14 

l. 91 

2.18 

l. 90 

a 
n 

144 

80 

53 

133 

11 

104 

52 

48 

100 

4 

40 

28 

5 

33 

7 

# 

21 

3 

18 

17 

b 
S .D. 

0.18 

0.18 

0.15 

0.19 

0.05 

0.19 

0.18 

0.15 

0.20 

0.02 

0.13 

0.09 

0.17 

0.12 

0.05 

o. 20 

o. 22 

0.17 

0.09 

.. •. 
•' . ,, ... , 

:- '. : 

Rarige 

l. 37-2. 20 

1. 48--2 ,. 20 . 

1.37-2~10 

l .. 37-2.20 

l. 80~1. 95 

l. 44-2. 20 

1~48 .... 2.20 

1.42-2.10 

l. 42-2. 20 

1. BQ-1 .. 85 

1.37-1 \ 95 

l. 60-.1. 90 

l. 37-l. 78 

1.37-1.90 

l. 82-1. 95 

l. 11·-2. 45 

l. 71-2 .15 

1.81-2.45 

1.83-2.14 



Table II.I. Special geo.logy listing ordered by hole name. 
- ----- ----- - --- -- ---- ··· - ··--- . ------- --

GRAIN 
OR ·l LL NEV/.DA c0c m 1 l'JATES S iJ Rí-.A.CE DENSIT Y OENSITY SONIC VE'LOCITY 
HOLE ROCK DRILL N E ELEVATION WP TO OF \.JP OF WP WP TO OF WP H20 C02 

TYPE DEPTH SURFACE LAYER LAYER SURF .~CE LAYER WT. -X WT. X 

o 2 DU AL 22 1 . 60 26218 'J. L13 '5 205 100.303 12137 . 874 1 . 80 2 . 00 2 . 6 1 1340. 2070 . 7.5 1 . 
CX> 2 DV A.L 487 . 6 8 2G~~(1 7 . E-"'6 204630 . 913 13 0 ?. . 568 2 . 00 2 . 00 2 . 65 1615 . 1890 . l l . o 4. 

2 Ql .J AL 381. 00 2G3012. 4 77 2 04 079 . 309 130 1 . 112 2.00 2 . 00 2.61 1554 . 2225 . 12.0 4. 
2 01.J AL 38 1. 00 2f,~101 ?. . 47 6 204079.309 13 0 1 . 1 12 2.00 2 . 20 2.64 1402. 1951. e.o 2 . 
2 DY TU 426 . 70 262 6 1 <I . 0 -'3 1 2 0 3.880 . 91 5 1299 . 243 2 . 00 1. 60 2 . 42 1560 . 2260 . 15.7 , . 
2 DZ AL 545.29 2 6 3·f>') 2. 7 .'. 6 20 4 053 . 721 1302 . L153 2.08 1 . 88 2.55 1747 . 2204 . 14.7 2. 
2 E AL 248 . 4 1 2G 71/ 3 . l8 ?. 2 0 531?. . ?37 1326 . 401 1. 92 2 . 13 2 . 58 1974 . 2072 . e . o 1. 
2 EA AL 229 . 2 1 2 6/(,')~i . 7 85 205123.2?4 l 333. 1 37 2 . 00 2 . 1 o 2 . 55 1402 . 1966. 9.0 2. 
2 ~B AL 274 . 32 26 7~3 ~). 602 20482~· . 930 1337 . 008 1 . 80 2 . 00 · 2 . 54 1411 . 1911 . 9.0 l. 
2 EG AL 297 . 48 2G501d . 202 205715 . 1151 1305.797 1. 88 2 . 05 2.63 1300 . 1825. 7.0 4. 
2 r::K TU 761 . 39 26 ,1 l 7q . Ofl. ?. 2 (168">3 . 207 1292 . 416 1 . 88 , . 85 2 . 53 1840 . 2560 . 24 . ~ , . 



Table IV. Log list. 

Logged 
DeEth interval 

Role Hole Run Run Drill- Log- Bot- Fluid 
name ~ Log Run date number Logger time er ~~ tom level --

*T 2 AR E CALIPER 75-05-05 1 BIROWELL 1400-1630 O:::JVU. 1~.q~. 50. 1948. 1795. *T 2 AR E DENSITY 75-05-10 1 BIRDWELL 2030-0100 2300. 1911. 50. 191 o. 1786. T 2 AR E DENSITY 75-05-12 2 BIRDWELL 1500-1730 2350. 1913. 50. 1912. 1888. T 2 AR E DENSITY 75-07-07 2A BIROWELL 1400-2100 2300. 1828. 50. 1827. 1791. T 2 AR E DENSITY DP 75-07-24 3A BIRDWELL 1500-2010 2300. 1826. 50. 1822. 1791. *T 2 AR E DHAL 75-05-06 1 BIRDWELL 0130-0930 2300. 1948. 50. 1760. 1795. *T 2 AR E ELOG IND 75-05-11 1 BIRDWELL 0100-0330 2300. 1911. 80. 1905. 1788. T 2 AR E SAMPLE CUT 75-04-29 1 LLL-N -o. -o. 1900. 2040 .. o. *T 2 AR E SAMPLE HNT 75-04-~ 1 LLL-N -o. -o. o. 1760. o. T 2 AR E WL 75-07-07 1 BIRDWELL 1340-1400 2300. -o. 17~0. 1820. 1791. T 2 AR E WL FLD 75-05-04 1 BIRDWELL 1500-1600 2300. 1929. 1700. 1929. o. o T 2 AR E WL FLD 75-05-05 2 BIRDWELL 2000-2045 2300. 1948. 1700. 1850. 1795. \.O T 2 AR E WL FLD 75-05-10 3 BIRDWELL 1900-2000 2300. 1911. 1700. 1800. 1766. T 2 AR E \./L FLD 75-05-12 4 BIRDWELL 1730-1800 2350. 1912. 1600. 1911. 1888. T 2 AR E WL FLD 76-07-15 5 BIRDWELL 0315-0345 2300. 1525. 1300. 1525. o. . T 2 AR H CALIPER 68-09-05 1 B!RDWELL 2100. 1969, 20. 1965. o. T 2 AR H CALIPER 68-09-26 2 BIRDWELL 1801. 1801. 30. 1796. o. T 2 AR H CALI PER 69-05-12 3 BIRDWELL 2150. 1867. 50. 1865. o. T 2 AR H CALIPER 69-05-29 4 BIRDWELL 1945-2200 2257. 2247. 50. 2242. 1800. T 2 AR H CALIPER 69-0~-31 5 BIRDWELL 2257. 2227. 50. 2222. o. T 2 AR H CALIPER 69-06-02 6 BIRDWELL 2300. 2292. 50. 2291. o. T 2 AR H CALIPER 69-06-03 7 BIRDWELL 2300. 2281. 50. 2275. o. T 2 AR H DEPTH DET 69-03-17 1 BIRDWELL 2150. 1870. 1800. 1870. o. T 2 AR H DEPTH DET 69-05-12 2 BIRDWELL 2150. 1867. 1800. 1867. o. T 2 AR H DIR GYRO 69-05-29 1 SPERRY SUN o. o. o. 2241. o. T 2 AR H DIR GYROCL 68-09-20 1 SPERRY SUN -o. -o. o. 1801 . o. T 2 AR H DIR GYROSR 72-10-22 1 SPERRY SUN -o. -o. o. 2003. -o. 
T 2 AR H NCTL 69-06-07 1-3 BIRDWELL 2300. o. 1142. 2000. o. 
T 2 AR H NCTL 69-06-08 4-6 BIRDWELL 2036. o. 980. 2025. o. 
T 2 AR H NCTL 69-06-09 7-9 BIRDWELL 0830-1200 2036. -o. 530. 1530. o. 
T 2 AR H NCTL 69-06-09 10-12 BIRDWELL 1430-1645 *. -o. 196. 1000. o. 
T 2 AR H NCTL 69-06-09 13-15 BIRDWELL 2200-2315 2036. -o. 50. 612. o. 
T 2 AR H NCTL 69- 06- 1 o 16-1 8 BIRDWELL 0200-0320 2036. -o. 16. 360. o. 
T 2 AR H NCTL 69-06-10 19-21 BIRDWELL 0600-0700 2036. -o. 69. 209. o. 
T 2 AR H NCTL 69-06-10 22-24 BIROWELL 2036. o. 8. 2023. o. 
T 2 AR H TEMP 69-05-02 1 BIRDWELL 2150. 1870. 4. 1870. o. 
T 2 AR H TEMP 73-03-06 2 BIRDWELL 1200-1415 2036. 2005. , o. 2005, 2005. 

t T 2 AR H TEMP 75-07-07 3A BIRDWELL 1015-1300 2300. 2007. o. 2007. o. 
T 2 AR H VIBROSEIS 75-06-09 1 BIRDWELL 1800-1800 2005. 2005. 100. 1996. -o. 

* Logs plotted in Fig. 4. 
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Fig. l. Simplified geologic map of NTS, showing principal rock types 
and test areas. 
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INPUT 

Restructures users 
instructions into a form 
more suitable for computer 

(COMPARE) 

LUPDATE 

Updates LBASE while main
taining compatibility 
with DBASE 

Special programs and 
averaging 

/ 
/ 

/ 

/ 
1 

KRS 

Controls other programs 

T 

/ \ 

SLCT SORT 

Selects desired data Arranges the 
selected data 

Catalog of logging data avail
able for holes contained in 
DBASE (40 parameters stored 
for each of 25,000 logs) 

\ 
._ 

.............. 

\ ............... , \ 1 LIST 

1 
\ ·I Lists data 
\ 

\ 

DUPDATE 

Updates DBASE while 
maintaining compatibility 
with LBASE 

DBASE 

Test effects and hole 
descriptor data (171 
parameters stored for 
each of 4000 holes) 

Fig. 2. Structure of the Test Effects and Geologic Data Bank. Codes are denoted by rectangles; ellipses 
indicate files of information stored on disk; dashed arrows point to codes controlled by a . controller; 
salid arrows indicate the direction of information flow. 



FETCH 

Retrieves desired 
files from storage 

1 
1 
1 
1 

ELF 

Reads from 
photostore 

FSS 

SEARCH 

Searches catalog 
for desired data 

IPRINT 

Lists data 

Reads from 
magnetic tape 

IPLOT 

Pl ots data fil es 

RHOM 

Averages 
data 

Fig. 3. Structure ef the public portien of the Geophysícal Data System. Cedes 
are denoted by rectangles; ellípses índícate files of ínformation stored 
on disk; dashed arrows poínt to codes controlled by a controller; solid 
arrows indicate the direction of ínformation flow. 
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ORGAN 1 ZATI ON OF LAKE HYDROLOGY DATA BY MEANS 

OF A GENERALIZED DATA-BASE MANAGEMENT SYSTEM 

Mark McBride 

U. S. Geological Survey 
1033 Post Office Building 
St. Paul, Minnesota 55101 

Abstract 

SYSTEM 2000, a general ized data-base rnanagement system, was used 
to organize available information on 949 lakes in the Minneapolis
St. Paul metropol itan area. Data included location, rnorphometry, 
sources of water, hydrogeology, and lake-related problems. The data 
structure allowed storage of 75 types of data for each lake. The 
completed data base included over 25,000 data items. 

SYSTEM 2000 automatically arranged and printed data tables, 
sorne of which would have taken too long to do by hand. lt greatly 
reduced project time compared to writing conventional programs to do 
the same work. lt al lowed rapid data retrievals to meet special ized 
needs. 

SYSTEM 2000, and, by implication other data-base management 
systems> are effective tools for short-term hydrological and geological 
studies. These systems allow significantly faster implementation of 
large data bases than conventional data-processing methods. However, 
success in their use depends on suitability of the system to the data, 
carefu1 advance planning, documentation of activities, and protection 
of the data base from fatal damage. 
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11 GRASP11-A System for lnteractive Manipulation 

of Geologic Data 

Joseph Moses Botbal and Roger W. Bowen 

Office of Resource Analysis 
Geologic Division 

U.S. Geological Survey 
Reston, VA 22092 

Abstract 

GRASP (Geological Retrieval and Synopsis Program) w·as designed 
and implemented to efficiently retrieve data on a "conversational 11 

or "interactive11 basis. A basic GRASP/user scenario consists of a 
GRASP user who is building and developing a 11question 11 to be asked of 
a data bank. Ultimately, GRASP is directed to retrieve all compu ter 
records that answer 11 true 11 to the question, and then store these 
records in an accessible part of the computer. The user can t ha n 
inspect, process, or further query these retrieved data. 

GRASP questions are composed of logical arrangements of cond it ions. 
Examples of conditions are: A)Logan County, B) crude production 
greater than 50,000 bbls. C) wells deeper than 5,000 ft. A log ica l 
arrangement of the above conditions could take the form: Condition ~ 
ANO either condition B OR condition C. The role of the cow.~u t ~r '.s 
query eac.h record in thecomputer, and i f that record answe rs true te. 
the question (i .e., 11 yes 11 to Legan County, ANO either 11 yes 11 tr· !"' l"Ude 
product ion g rea ter than 50 ,000 bb 1 s OR 11yes 11 to we 11 s deeper than 5 ·. v 
f t.) the ent j re record j S COp i ed i nto a Separa te area of thf ..;ompL ~ . 

GRASP (or "custom ta i lored 11 vers i ons thereof) is preser. 1 '·· 

used to process data on geochemistry, coal resources, isotor.· , ~er- ·S'\. 
geologic index maps, petroleum production, soil geology, anct geo t herma l 
data, and is presently operating in the United States, Netherland s , 
Ganada, and ltaly. 

This paper was delivered at the meeting by Joseph Botbol. The 
paper incorporated material presented in USGS Professiona1 Paper 966 
plus sorne new developments since publication of that paper. The system 
described has undergone considerable revtsion since publication of 
Professional Paper 966. The contents of this Paper are being revis~1 
and will be published in the future, probably as another USGS Professio11al 
Paper. This revision was not ready for publication in time to appear in 
these Proceedings. In the meantime, fer further informati on on GRASP, 
please contact the authors. 
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