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SULDARY

In ~eccordance with resolution IOC VII-11, this paper outlines the
preposed Jdevelorment of an integrated information system te service the
requirenents tor various types ot inf'ormation in the entire i'ield ol aqurtie
sciences snd ftisheries tec be based on the existing FAQ ini'ermrtinn services.,
It illustrates that much more then the volume ot scientific informatior is
at tue root of modern information problems, and establishes that many of the
specialized information reguirements inherent in modern scientific activit -
can only be m:t by highly specialized mission-oriented services, Bechuse ot
the widel; dispersed nature and internstional character of marine science,
these services will demsnd vastly improved access to world-wide sources of
relevant information. In turn, tnis requirement demands that a broader inter-
national collaborative programme be developed, through voluntary perticipation
of interested national and other institutions to bring those informatior
resources under good consistent bibliographic control, and to pool frcilities
and resources in order to provide n more economical and comprenensive service.
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INTRCDUCTICK

A wWor:ing paper entitled "Scientitfic Information Gystem on Aquatic
Sciences and r'isneries" was prepsred by the Fishery Rescurces Divisicn of
FAQ in consultation witn the IOC 3ecretary, and presented to
the Seventn Session of the Commission (26 Octover to 5 Lovember 1371). It
reviewed ithe scientitic intormction activities or A0 Fishery Rescurces
Divisioy, ceuntred around tiles originelly set up to meet in-hcuse needs out
m2de more generally available in response to extra-mural demands. As a result
a resoiution was adopted (Resolutinn VII-12, see Annex I1) instructing ine
Secretary and FAC to prepare » comprehensive dratt plarn for the establisument
ol #n integrnted information system on zqustic sciences and fisneries to be
presented tec the IOC Executive Council. This paper nas been prepared irn
response 1o tlhiat request.

CbLvicusly, a worsing paper o1 tnis sori carnnot hope to give detailed
treatment to the specialized services needed (or projected) ror a tield os
broad as umerine science. Indeed, identifying tne need fer, and defining the
scope ol such services is the responsibilit; of the potential user. The short
history of information science in its modern context is replete with failures
because a system designer, usually frustrated by lack of a clear definitior of
what was needed, gave his clientéle what he thoupght thev needed. On the other
hand, it can be unequivocally stated that a prerequisite to the use of the
new information processing technology for information retrieval is vastly
improved information access. It is to this theme that this paper is largely
addressed. Techniques and technology far in excess of our present capacity
to capitalize on them already exist. The immediate need is to build up arnd
support the level of international cooperation necessary to take advantape of
the new technology as applications arise.

THE FARINE SCIENCE SCIENTIFIC INFORMATION PROBLEN

The "crisis" caused by the "information explosion" is due in part to
the often overlooked implications of exponential growth. With a "doubling
time" of 8 to 10 years, the production rate and accumulated volume of scientific
literature have increased a thousand-fold since conventional, discipline-oriented
(i.e. Society and journal-oriented) abstracting and indexing services were born
- about the turn of the century; +the number of scientists seeking access has
similarly grown. Because the growth has been exponential, most of the files
are recent and therefore very active; the vast majority of all the scientists
that ever lived, are alive and practising. Yet, surprisingly perhaps, conven-
tional services still adequately serve vital sections of the scientific
community. PFost scientists warking on the frontiers of pure research are
blissfully ignorant of the information erisis.
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In many fields of scientific endeavour, the secondary effects of
pPTimary growth have the more serious consequences — the exponential arrival
of new information means exponential obsolescence of old informaticn.
Quantitative techniques applied to biological systems obfuscate sacred
concepts and devalue the credibility of textbooks and reference works almost
overnight. Any selected bibliography not only demands more resource to
generate and maintain - it also disseminates more obsolete information. The
more controversial papers are frequently obsolescent by the time they are
published via the conventional route, let 2lone by the time a bibliographer
spots them. Linguists tell us that the increasing complexity of society and
its needs introduce tens ot thousands of new words and meanings to the Englisn
tongue each year. If only a fractional percentage of these are of potential value
in indexes, it is little wonder that this year's results cannot be entered in
last year's index structure.

But just as subtle as the consequences of exponential growth have been
the consequences of changes in the over-all "organization" of research. The
post Second {lorld War period has seen the arrival of "big" science predicated
on the wartime demonstration of the enormous potential of carefully coordinated
research programmes. As a result, research has become predominantly mission-
oriented and interdisciplinary, the bulk of it carried out in government
laboratories or under government sponsorship. Thus "topical" reports (mostly
government publications) have grown in volume and importance relative to journal
literature; +they are increasingly the best source for up-to-date information
and (because of the restrictions imposed on journal papers) frequently the only
source of complete information. But because of difficulties in acquisition and
differences in style, these non-conventional sources are not covered adeguately
in convernitional services. From the point-of-view of technological and economic
application, rather than as a basis for further research, the information
content of even journal articles has become vastly more complex.

This has particularly sad consequences for programme coordinators - a
new kind of information seeker bred by integrated "big science". If anything,
they are more interested in non-conventional sources - up-to-date interim, or
even negative, but intent-oriented results - than in the two-or-more years old
confirmed results he finds in current journals accessed via conventional indexes
based on content. By their very nature, conventional services alone give him
a distorted perspective; yet his only alternative is to pore through copious
quantities of substantive copy - if he has been lucky enough to acquire any.

In any event, increasingly acute problems can be expected for the marine sciences,
where we have interdisciplinary growth not just for one but for several uses of

ocean-space, with growing interaction between those uses.,

Another problem in most fields of science is the unprecedented dispersal
of information sources. Gone is the colonial era when virtually everything was
reported to meetings and society publications in a few western capitals. The
newly independent nations have set up their own academies, programmes and
publications. As their research capacity expands and improves, so their
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contributions tc the world literature increase in volune and imporiarce.

Their reed for information increases simultaneousl-’. Advances in trans-—
portation and communications teciinolog; zre helping to irorn out some of tne
wrinrles engendered by tnis dispersal, but few librarians or scieutists would
claim that the situation will ever be as "convenieni" 2s in the old days - and
none can ignore the much higher inherent costs. Here too, the international
and nhighly dispersed nature of marine science research can be expected tc give
rise to increasingiy acute problem:s.

Fregquentl;y, the "exponential arrival" of scientiiic advances creates
special intormation problems. The principal demand of A computer-oriented
information management system is for a logical and systematic approach to ihe
users' jurisdiction. This requirement has revolutionized the traditional
collection and "style" of many kinds of information - and in the process has
revolutionized management itself. VNarine science has no immunity to these
requirements. The growing field of aquaculture already calls for informaticn
services dedicated to fish introductiors; "clean" access to information on
the growing impact of man on his environment in areas such as the depletion
of aquatic resources, marine pollution, is anotiher pressing need.

This motley of confusing "primary" events has had profound impact on the
tools used by the information sleuth - traditionally the reference librarian.
Fuch of his basic reference material - world lists, directories, catalogues -
1s obsolete before it is received. Cumulative indexes are received months and
sometimes years after the effective date of cumulation. They have become
extremely expensive; many have ceased publication. Bibliographic and intorma-
tion services have proliferated not only in number, but regrettably also in
style; bibliographic descriptions are frequently so vague and inconsistent
that separate references to the same report appear to be distinct; transla-
tions and non-conventional documents, particularly, suffer in this regard.
Likewise, the rush to m ke noun-romance language material generally accessible has
produced a plethora of schemes for transliteration and abbreviation. Thus at
a time when budgetary restrictions have forced libraries to rely increasingly on
external resources (inter-library loan) the tools through which identification and
acquisition of substantive material must proceed have become increasingly
stubborn.

In a very real sense, then, the information crisis is an environmental
problem. We are suffering because the "production emphasis" has virtually
blinded us to the need for sustained investment in monitoring, regulation and
control. And the crisis is now so deeply felt because in the "global village"
scientific and technical information have acquired the status of a vital resource,
eagerly sought by an ever-growing and diversifying body of individuals and
institutions, as well as practising research scientists for whom the prevalent
style and reporting procedures were devised.
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A BLUE-PRINT FOR IFPROVEMENT

It is axiomatic that any modern vehicle for the communication of
scientific information be not only aimed in the right direction, but 2lso
carry only information relevant to the mission it is intended to serve -
the system must not push mountains of information in all directions leaving
the unfortunate recipient ito sort the wheat from the chaff. Rather it must
enable the user to pull the information he needs. Nission-oriented science
demands the support of mission—oriented intformation services.

This has long been recognized in other "modern" research areas.
During the last 15-20 years, nuclear and space programmes have spawned an
incredible number and variety of specialized information centres that have
collection, organized, and brought to life vast amounts of information
relevant to their respective missions.

The establishment of a network of interconnected specialized information
services must be considered as an eventual and essential objective in a
systematic solution of marine science information problems. Because of their
contribution to the international community, through their participation in
the system, some national institutions acting as specialized centres -
particularly in developing countries and regions - may require international
support or assistance as their products and services should be readily avail-
able to the world community of marine experts, and marine science agencies
and institutions. Since the level of information analysis required to support
such specialized services demands an in-depth knowledge of the relevant subject
matter and its broad conceptual relationship to the other areas of aquatic
science, it is desirable that specialized information centres be associated
with research institutions pursuing relevant research. In this way, scientisis
who are among the major users and have a vital role to play in the functioning
and development of the centre, will be close at hand. Apart from the services
one traditionally expects, such centres may, in certain cases, undertake, as
part of their overall responsibility, the preparation of specialized biblio-
graphies, compilations, summaries and reviews on either a regular or ad hoc/
contractual basis to meet the requirements of programme coordinators, regulatory
bodies, and governmental and intergovernmental agencies.
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But if specialized information cerntres are to function effectivel:
they must themselves be alerted to and nurtured by basic information from
world-wide sources. A more immediate objective to the solution of our
problem, then, is to bring the world's marine science literature under food,
consistent bibliographic conirol, and thereby improve its accessibility.

To achieve this objective, it is obvious that close international coopera-
tion will be needed. This was recognized by the UN Conference on the Human
Environment (Stockholm 1972), and the Unesco sponsored Intergovernmental
Conference for the Establishment of a World Science Information System,
UNISIST (Paris 1971) spelled it out in detail.

Ideally, of course, an international information system should be
completely open. Any institution wishing to contribute to it (and berefit
from it) should be able to do so. Only in this way can the world's informa-
tion resources be adequately tapped. This is particularly important in
relatively new interdisciplinary areas of concern such as pollution, from
which anything acceptable for publication in scientific journals does not
usually materialize for several years. These delays do not necessarily
affect those engaged in the tactical conduct of research, but for those
engaged in its strategic management, for those in resource development, in
regulation and control, in almost any other activity that involves scientists,
significant amounts of valuable information lie relatively dormant in non-
conventional reports. Beyond this there is a growing need for organized
access to other sources of information - drawing, maps, films, sound record-
ings, training manuals - reference to which, if found at all, is usually
found by chance.

Accordingly, bringing all potentially valuable information resources
under good, consistent bibliographic control will demand two iypes of

ingut:

- conventional material, usually available through normal
commercial channels

- non-conventional material, access to which is more difficult
because, traditionally at least, it has not been a
commercially viable product.

Bibliographic descriptions for the former are best submitted via input

centres with designated responsibilities organized on a regional basis,
more-or-less along linguistic boundaries. But since the bulk of the non-
conventional material is a direct result of government-sponsored programmes,
access to it must be maintained through direct links with national (govern-
mental) institutions. Since only they are currently aware of its existence,
only they have direct access to it, and only they can decide which items

merit inclusion oun qualitative grounds without raising political or proprietary
problems, they are the only sources for input of non-conventional material.
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The records created would be filed and processed in a central computer
facility. It will be mandatory that all bibliographic descriptions be prepared
for machine manipulation in full accordance with the emerging UNISIST proposals
and other internationally accepted or emerging standards and cataloguing
practices. In particular, the magnetic tape products of ASFIS should be
written in the communication format (MARC-II) already adopted as a standard
in the USA and the UK, as an 1SO Recommendation and as a UNISIST Proposal.

To achieve the desired flexibility, each record would be classified in a mult-
dimensional scheme. Subject categorization would be guided by a subject
authority list with scope descriptions. World-wide consistency in indexing
terminology and depth, and thereby comsistency in retrieval, would be achieved
through development of a comprehensive, structured thesaurus displaying term
relationships. The thesaurus would be under constant review to maintain its
viability as scientific terminology passes through its semantic gyrations.
Check codes would identify documentary units by type (monograph, journal paper,
maps, etc.) by "literary style" (data compilation, training manual, etc.), by
principal area of application in order to facilitate the creation of sub-files
for applied "information packaging". Useful ephemeral devices could be intro-
duced -~ material relevant to pre-defined priority areas could be checked at
input and weekly or monthly lists of items pertaining to those areas proZuced.
Since the inclusion of non-conventional sources would introduce material of
interim nature, it would be essential to include an up-date mechanism by means
of which records for such material would be deleted as the final report becomes
available, and thus keep the files "clean".

As might be expected, input preparation of this nature is time—consuming
and calls for competent staff of scientifically mature judgement. Accordingly,
input costs would be high. But because of the enormous capability of modern
computer systems, this seemingly high input cost is substantially offset by low
processing and output costs provided there is sufficient demand to exploit that
capability. Herein lie both the challenge and the solution. Unless agencies

with common interests pool resources to promote the furtiher development of
integrated systema, each will overlap high input costs without necessarily
having output requirements to offset them. Furthermore, because of the need

for a multi-disciplinary approach for the colution of modern problems, it is
becoming increasingly important that systems serving different interests be

at least compatible. Only then can information be "gwitched" from one system

to another in a cost-efficient and tine-efficient manner. But the high decentra-
lized input preparation inherent in this proposal will disperse these costs, and
apportion them on the basis of volume of literature created by the region or
na&Ion. Since the wealthiest nations are also the greatest producers and
consumers of information, this is roughly in accordance with "ability to pay" and
"benefits received”.
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Output from this computerized processing would take a variety of forms.
A routine product would be a monthly annctated bibliography of a2ll material
input, with items listed by broad subject category - a traditional-type service
to meet the general needs of the whole marine science community. The biblio-
graphy would be printed for distribution and, at the discretion of particular
groups of users, distributed on magnetic tapes for subsequent processing and
listing at destination. More selective services would be provided to the
specialized information centres, national and international institutions, and
perhaps even individuals, by comparing an interest profile of the user against
the monthly transactions, and transmitting only those records that match, again
either printed or on magnetic tape. In addition to these routine alerting
services, sub-files would be machine processed to provide retrospective searches
to meet specific demands. Note that for these selective services, the type of
documentary unit, the regional or national centre supplying the input, language,
and so on can all be used as criteria for selection or rejection of a record,
in addition to subject indexing. These seemingly simple devices greatly facili-
tate the tailoring of information access for special purposes.

Another form of output would be a periodically up-dated authority list
for corporate entries, i.e. a list of institutijons from which the non-commercially
available substantive information referenced can be obtained. This is particularly
important for non-conventional sources, and might even be augmented by establish-
ment of depository collections of difficultly available material at regional
centres, around which copying services could be built. This authority list would
also provide the means for periodically up-dating the FAQ Directory of Marine
Science Institutiopsg detailing the programme and facilities of each institution.
Similarly, authors publishing in various areas of the marine sciences would be

listed with their affiliations to facilitate updating of the FAQ International
Directory of Marine Scientists, or for taking inventory of aquatic science

research projects.

Since the system will be capable of accepting interim information, it will
be possible to prepare and up-date periodic lists of translations in process or
reviews being written. These can then be fed through the network. Similarly,
maintenance of the FAO World List of Aquatic Science Periodicals ~ both scientific
journaIs and report series published periodically - would be more-or-less routine.
A World List of Aquatic Science Meetings and Conferenceg showing name, sponsor,
place and date, a register of which FAO already maintains and publishes as part
of Marine Science Contents Tables, could also be handled in this manner. The
efficiency of traditional library services would be substantially reincarnated if
basic reference material of this type were restored to its erstwhile utility.
Since output of any variety is obtained by logical operations on the data
elements uniquely identified at input, system capability is determined princi-
pally by the effort and resource brought to bear on input preparation.
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But just as the specialized iniormation services are augmented by
secondary reviews and custom bibliographies, so the creation of a broadly
based bibliographic service will not obviate the need for informative news
services. Using newsletters and similar vehicles modelled on Unesco's
"Internztional Marine Science", the network of specialized, regional and
natioral centres must be kept informed of basic information dealing with,
say, new programmes, resolutions adopted, key results, contained in the
documents being accessioned into their sysiems. All these different forms
of output are interrelated. Since mocct of thex can be interconnected in whole
or in part through the bibliographic netwcrk, the potential pay-off in so
doing is handsome. But this implies that participating institutions generating
information of interest to the netiwork accepi some responsibility for its
communicaiion.

Implementation of ASFIS

It is important to recognize that a scientific information system is
like a living organism that must constantly adapt to a whole range ot influences
and changes in its environment, or become useless. Furtnermore, because of
the subtleties of language, "perfect" retrieval is attainable by neither
cerebral nor electronic processes. For the most part, then, implementation
of the ASFIS concept will not inveclve drastic changes, but rather directing
the evolution of existing FAO and other broadlv-based services, by optimizing
andZor extendinE them and; throuEE z Ehased realignment of resources, inte~
grating them on a common base for the common good. Many aspects of the coopera-
tive programme and exchange mechanisms ASFIS seeks to establish, or formalize,
have beer created in a related field for data exchange between oceanic data
centres; in a sense ASFIS simply seeks the same type of solution for non-
numerical information transfer.

The implementation will also be greatly facilitated by the fact tnct at
least the foundations of many much needed specialized services also exist in
various fuises. The Varine Biological Association of the United Kingdom has
built up an impressive collectior of papers on marine and estuarine pollution,

a large proportion of which have not been exposed in existing abstractiing
services. The Association thus alread: hns a base on which to build specialized
services dealing with pollution, but needs the means and vehicles to mnle them
fenerally available, One might ponder whether the wealth of information
generated in the programme to eradicate the sea lamprey in the Great Laies of
North America provides a basis for specialized services dealing with the control
of unwanted aquatic species. As one would expect, many agencies in the U,5.A.
are potential seats for specialized services, but developing countries too

house potentially valuable reservoirs of information. FAO's CARIS project,
which examined the agricultural information resources of several West African
countries, found an unexpected accumulation of uncatalogued and inaccessible
information, much of it relevant to contemporary problems and research programmes.
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There is no evidence to suggest that the results would be any different
if m2rine science laboratories were combed. However, while activating
these resources has special significance for the developing nations, it
also presents special problems. As with integrated research programmes,
Third !Jorld involvement in integrated information processing activities
postulates the existence of means (particularly trained manpower), and
facilities that are only just emerging in many parts of the developed
world. The much needed participation of a2veloping countries in ASFIS
would therefore require various forms of technicsl and mutual assistance.

Unquestionably, however, some problems will call for - ignificant new
resources over short duration. There is no way many of the files and
specialized services can be established in a reasonable time span without
"ecrash" programmes. A significant short-term effort will also be needed to
establish a comprehensive and truly international basis for the bibliographic
system. The working paper presented to the Seventh Session of IOC outlined
FAQ's considerable experience in this type of work, first through several
years' production of Current Bibliography for Aquatic Sciences and Fisheries
and, more recently, with the monthly journal,Aquatic Sciences and Fisheries
Abstracts. VNIRO in the Soviet Union recently agreed in principle to join
the ASFA partners (FAO, Bundesforschungsanstalt fUr Fischerei in Hamburg,
Institut national de la Recherche agronomique in Biarritz, and Information
Retrieval Limited in London). They will monitor 60 Soviet scientific
journals and supply bibliographic descriptions of relevant papers. Hopefully
national institutions in the U.K. and U.S.A. will shortly be in a position
to give similar support. Resolutions and recommendations on the FAQ work
have been adopted by several inter-agency and internationally constituted
committees.

But while FAQ appreciates this display of confidence and is willing
to continue to provide the required input in the further development of the
system, the limited rcsources available will not permit this development to
proceed at the required pace. If a fully comprehensive, truly international
information system, embracing the various aspects of marine science, compatible
with the UNISIST proposals and therefore with systems serving other missions
(nuclear, agricultural, industrial development, etc.) is accepted as a desirable
goal, it will only be realized through direct investment from the interested
national and international agencies. For example, the thesaurus lies at the
heart of an information system; it determines both the tactics by means of
which information is entered and the strategy by which it is subsequently
retrieved. Its development will call for opinions from a wide range of subject
specialists, many of them well beyond the scope of FAO's direct interests.
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Of course, the FAO Department of Fiiheries nas a vital interest in
the consolidation and broadening of such a system, both in connection with
its specific responsibilities towards fisheries, and also as part of its
support — as an iCSPRO agency - tc I0OC. Information dissemination figures
prominently in the Organization's Terms of Reference, but the effort it has’
expended and the direction that effort has taken has resulted from pressing
needs rather than just statutory requirements. As a UN agency with well
established lines of communication, FAO stands ready to exploit its good orfices
and resources to the fullest extent possible in promoting its existing systems
to serve the entire spectrum of marine science and its applications, and to
provide the focus for the development of the ASFIS network. Extra-budgetary
resources and/or the secondment of personnel with relevant sirills zre therefore
required during implementation. Contributions and effective support, particu-
larly by Unesco, are required in the broadening process. When the programme
has gained momentum, further development and services will probably best
evolve in a small financially independent, perh:ps even self-sufficient unit
under the joint sponsorship of FAO and other major participating agencies.

Actions suggested for the Commission

(1) Endorse the concept of a comprehensive information system
embracing marine science and its applications (ASFIS)

(2) Encourage member states to participate in and contribute
to the FAO ''metwork" as far as their means and facilities
permit, including the association of relevant existing
units and the creation, as necessary, of new units

(2) Invite FAO to ensure that in taking the responsibility
among ICSPRO agencies in this work that the entire field
of marine science and its applications is covered both by
scientific discipline and by the various uses of ocean
space and its resources

(4) Invite other ICSPRO agencies, especially Unesco, to cooperate
with FAO in ensuring the development of the system and
contributing to it according to their means and the scope of
their interests.

(5) Requests the Commission's advisory bodies to continue to
assist, as required, in the development of the system.

(6) 1dentify possible sources of extra~budgetary funds, such as
the UN Environment Fund, and recognize the need for support
in kind by participants to permit developmental "pilot"
activities of growing parts of the system, and to continue
coordinating services at the required level
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Establish an Advisory Beoard, with members drawn from ICSFRO
agencies participating in the iniegrated system, the I0OC
Secretariat and major cooperating national and other bodies
to provide overall policy and guidance, with FAQ providing
the Secretariat and managing the systeu.
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Gomponents of the ASFIS concept already in existence and in
various stages of automation and integration

l arine Science Contents Tables - MSCT. A joint FAO/Unesco monthly periodical
reproducing the tables of contents of core journals on marine science. At
present some 100 journals are included, and some X000 copies of MSCT are
distributed each month.

Aguatic Sciences and Fisheries Abstracts - ASFA. A morthly abstract journal
with over 1000 entries per month taxen from some 2000 core and fringe journals.
Author, taxonomic, geographic and subject indexes are included, and through a
computer system now being developed and expecied to be implemented in 1974,
computer-oriented services for the selective dissemination of information and
eventually retrospective search will be feasible. ASFA is compiled under 2
collaborative agreement between FAQ and Bundesforschungsanstialt fUr Fischerei
in Hamburg, Institut National de la Recherche Agronomique in Biarritz and
Information Retrieval Limited in London. The All-Union Institute of Marine
Fisheries and Oceanography (VNIRO) of loscow recently agreed in principle to
cover Soviet literature.

Register of Experts in Aggatic Sciences and Fisheries. An FAO-maintained

register containing the names and information on the qualifications and experience
of some 12000 aquatic scientisis from around the world. Originally established

to facilitate recruitment for FAQ Depariment of Fisheries, the register was
extended a few years ago through collaboration with Unesco, and the Scientific
Committee on Oceanic Research of ICSU, and provided the basis for 2 formal
publication,the International Directory of Marine Scientists and an informal

List of Specialists in Marine Pollution. The file is now being converted to
digital form, and a computer-oriented file-query system in being implemented.

Register of Aquatic Science and Fisheryv Institutions. An FAO-maintained register
of several thousand institutions involved in relevant research. A directory will
shortly be published of those institutions with training programmes and facilities.

International Marine Science Newsletter - IMS. Formerly a joint Unesco/FAO news-
letter, its publication was suspended in 1970 after seven years. IMS was
reinstated in February 1973. Present circulation is about 3,000 copies.

World List of Aquatic Science and Fishery Periodicals, An FAO-maintained file
of (at preeents some B000 journals and report series publishing relevant material
either consistently or occasionally. The file was published as a World List in
1964 and is at present being prepared for republication using computer technigues.
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Register of Aquatic Science/Fishery l:eetings, An FAO-maintained list of
meetings anywhere in the world relevant to aquatic sciences and fisheries.
The register is maintained by monitoring a wide variety of sources for
information, and imminent meetings in the register are published monthly as
a part of Marine Science Contents Tables.

Register of Aquatic Research Equipment. A register containing a orief
description of the equipment, the manufacturers of the equipment and an
evaluation of the performance of the equipment.
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(a) INTERGOVERNMENTAL OCEANOGRAPHIC COMFISSION
SEVENTH SESSION

(Unesco, Paris, 26 October — 5 November 1971)

RESOLUTION VII-1ll

INTEGRATED SCIENTIFIC INFORMATION SERVICE ON AQUATIC
SCIENCES AND FISHERIES

The Intergovernmental Oceanographic Commission,

Considering as of prime importance the task of establishing an
integrated scientific information service on aqusatic sciences which
would include not only bibliographic services but also other important
matters such as directories of specialists and institutions, training
opportunities, various periodical reviews, etc.,

Considering the benefits of such an information system for developing
countries and the possibility of requesting funds for support of this
service from UNDP

Having reviewed doc. SC/IOC—VII/42 prepared in response to Recommendation
12.4 of the Bureau and Consultative Council containing a first outline of
an Information System on aquatic sciences,

Recognizing the important activities of the Fishery Resources Division of
FAO in this field over the last ten years and their significance for the
Commission and its Member States,

Also recognizing that the FAO system forms a nucleus around which an
integrated system can be built and with which Member States, as a first
step, should be encouraged to collaborate in order to increase its
efficiency and reduce its costs,

Noting with appreciation, in this connection, the support given by the
Federal Republic of Germany and France to FAO,

Noting further the contribution that the Unesco Office of Oceanography
has begun to make to this work,

Instructs the Secretary to prepare in close co-operation with representa-
tives of FAD a second and comprehensive draft plan for the establishment
of an Integrauted Information System on Aquatic Sciences insofar as this
pertains to marine research, to be presented to the first session of the
Executive Council,

Further instructs the Secretary to communicate this Resolution to the

executive office for UNISIST and ensure co-ordination as appropriate of
the above plan with activities towards the establishment of a World

Science Information System.



I10C/INF-194
Annex II1 - page 2

(b) First Session of the I0C
Working Group on Training, Education and Mutual Assisiance

(Unesco, Paris, 7-12 March 1973)

Agenda Item 4.2: Educational Faterials and Directories

Directories of Training Institutions and Experts

The Working Group on Training, Education and Mutual Assistance,

Having considered the importance of institutional and expert directories and
the list of periodicals in aquatic sciences for training and education and
research purposes,

Recognizing that IOC Resolution VII-31 specifically requests that such services
be provided on a continuing basis,

Noting that IOC Resolution VII-1l1 acknowledges that the FAO scientific informa-
tion system forms a nucleus around which an integrated system can be built,

Further recognizing that the Food and Agriculture Organization of the United
Nations has already a series of computer oriented registers and information
systems in operation,

Recommends that the IOC Secretariat, with the assistance of FAO and Unesco, and
where required, with the co-operation of other ICSPRO Agencies, as a service to
I0C Member States and to the world community concerned with marine science and

its applications, compile and disseminate such directories and reference materials
as soon as possible, and no later than mid-1974, at the same time taking ~dequate
measures to strengthen the services required to maintain such directories up to
date

Suggests that in view of the short deadline, the funding of the additional compila-
tion to attain a better coverage of disciplines of relevance and the printing of
such supplementary material be made through the IOC Trust Fund.
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ANNEX IV

LIST OF POTENTIAL USERS OF THE ASFIS BIBLIOGRAPHIC SERVICE

INSTITUTIONS

International Agencies and their inter-agency bodies
International Documentation Centres/Networks
National Documentation Centres

Topical Documentation Centres

Libraries

Book trade

Research institutions

Government
Decision-makers
Regulatory bodies
Development Management institutions
Industry
Operators
Research
Development
Economic Field, Banks, Business, Vorld Bank
Education
Universities
Training

Extension Institutions

INDIVIDUALS

Scientists, Researchers
Experts in Field
Fishery Operators
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PARIS, 11 October 1973
English only
UNITED NATIONS EDUCATIONAL,
SCIERTIFIC AND CULTURAL ORGANIZATION

INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION

Eighth Session of the Assembly
(Unesco, Paris, 5-17 November 1973)

AQUATIC SCIENCES AND FISHERIES INFORMATION SYSTEM (ASFIS)
A COMPUTER—ORIENTED SYSTEM OFFERING INTEGRATED INFORMATION SERVICES

SECRETARIAT NOTE

By Resolution VII-11 (Annex I), the Secretary was instructed to
prepare, in close co-operation with the Food and Agriculture Organization
of the United Nations, a second and comprenensive draft plan for the
establishment of an Integrated Information System on Aquatic Sciences.

The attached paper, which has been prepared by the Fishery Resources
Division, Department of Fisheries, FAO, may be considered to be the first
draft of such a plan, It was circulated to members of the Executive
Council at their second session for information only and in order to
provide them with an extended opportunity to study the proposals therein
before the matter comes up for discussion during the VIIIth session of
the Assembly (item 8,3 of the Provisional Agenda for IOC-VIII).

The basic text of this document is identical to that in IOC/INF-194.
One paragraph entitled 'Actions suggested for the Commission! and two
Annexes have been extracted; revised versions of these will be found in
the main text of document JOC=VIII/18 and in Draft Resolution 8.

SUMMARY

In accordance with resolution IOC VII-1l1, this paper outlinss the proposed
development of an integrated information system to service the requirsments
for various types of information in the entire field of aquatic sciences and
fisheries to be based on the existing FAO information services, It illustrates
that much more than the volume of scientific information is at the root of
modern information problems, and establishes that many of the specialized
information requirements inherent in modern scientific activity can only be
met by highly specialized mission-oriented services, Because of the widely
dispersed nature and international character of marine science, these services
will demand vastly improved access to world-wide sources of relevant information.
In turm, this requirement demands that a broader international collaborative
programme be developsd, through voluntary participation of interested national
and other institutions to bring those information resources under good
consistent bibliographic control, and to pool facilities and resources in order
to provide a more economical and comprehensive service,

17 0cT. 1973
SC-73/CONF ,215/INF .4
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INTRODUCTION

A working paper entitled "Scientific Information System on Aquatic
Sciences and Fisheries" was prepared by the Fishery Resources Division of
FAO in consultation with the IOC Secretary, and presented to the Seventh
Session of the Commission (26 October to 5 November 1971) It reviswed
the scientific information activities of FAC Fishery Resources Division,
centred around files originally set up tc meet in-house neseds but made
more generally available in responss to extra-mural demands. As a result
a resolution was adopted (Resolution VII-11, see Annex I) instructing the
Secretary and FAO to prepare a comprshensive draft plan for the establishment
of an integrated information system on aguatic sciences and fisheries to be
presented to the I0C Executive Council, This paper has been preparad in
response to that request.

Obviously, a working paper of this sort cannot hope to give detailed
treatment to the specialized services nseded {or frojecied) for a fleld as
broad as marine science., Indeed, identifying the need for, and defining the
scope of such services is the responsibility of the potential user. The short
history of information science in its modern context is replete with failures
because a system designer, usually frustrated by lack of a clear definition of
what was needed, gave his clientéle what he thought they nseded. On the other
hand, it can be unequivocally stated that a prerequisite to the use of the
new information processing technology for information retrieval is vastly
improved information access. It is to this thems that this paper is largely
addressed, Techniques and technology far in excess of our present capacity
to capitalize on them already exist, The immediate need is to build up and
support the level of international co-operation necessary to take advantage
of the new technology as applications arise,

THE MARINE SCIENCE SCIENTIFIC INFORMATION PROBLEM

The "crisis" caused by the "information explosion" is due in part to
the often overlooked implications of exponential growth., With a "doubling
time" of 8 to 10 years, the production rate and accumulated volume of scientific
literature have increased a thousand-fold since conventional, discipline-oriented
(i.e, Society and journal-oriented) sbstracting and indexing services were born
- about the turn of the century; the number of sclentists seeking acceas has
similarly grown. Because the growth has been exponential, most of the files
are recent and therefore very active; the vast majority of all the scientists
that ever lived, are alive and.practising. Yet, surprisingly perhaps, conven-
tional services still adequately service vital sections of the scientific
community. Most scientists working on the frontiers of pure research are
blissfully ignorant of the information crisis.

*  Doc. SC/I0C-VII/42
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In many fields of scientific sndeavour, the secondary effects of
rrimary growth have the more sericus consequences - the exponential arrival
of new information means exponential obsolescence of old information.
Quantitative technigues applied to biological systems obfuscate sacred
concepts and devalue the credibility of textbooks and reference works almost
overnight. Any selected bibliography not only demands more resource to
gererate and maintain - it also disseminates more obsolete information. The
mcre controversial papers are frequently obsolescent by the time they are
published via the conventional route, let alone by the time a bibliographer
spots them., Linguists tell us that the increasing complexity of society and
its needs introduce tens of thousands of new words and meanings to the English
tongue each year. If only a fractional percentage of these are of potential
valuve in indexes, it is little wonder that this year'!s results cannot be
entered in last year's index structure.

But just as subtle as the consequences of exponential growth have been
the consequences of changes in the over-all "organizations" of research. The
post Second World War pericd has seen the arrival of "big" science predicated
on the wartime demonstration of the enormous potential of carefully co-ordinated
research programmes. As a result, research has bacome predominantly mission-
oriented and interdisciplinary, the bulk of it carried out in govermment
laboratories or under government sponsorship. Thus "topical" reports (mostly
government publications) have grown in volume and importance relative to journal
literature; they are increasingly the best source for up~to-date information
and (because of the restrictions imposed on journal papers) frequently the only
source of complete information, But because of difficulties in acquisition and
difference in style, these non-conventional sources are not covered adequately
in conventional services. From the point-of-view of technological and economic
application, rather than as a basis for further research, the information

content of even journal articles has become vastly more complex.

This has particularly sad consequences for programme co-ordinators ~ a
new kind of information seeker bred by integrated "big science", If anything,
they are more interested in non-conventional sowrces - up-to-date interim, or
even negative, but intent-oriented results - than in the two-or-more years old
confirmed results he finds in current journals accessed via conventional indexes
based on content. By their very nature, conventional services alone give him
a distorted perspective; yet his only alternative is to pore through copious
quantities of substantive copy - if he has been lucky snough to acquire any,
In any event, increasingly acute problems can be expscted for the marine sciences,
where we have interdisciplinary growth not just for one but for several uses of
ocean-space, with growing interaction between those uses.

Another problem in most fields of science is the unprecedented dispersal of
information sources. Gone is the colonial era when virtually everything was
reported to meetings and society publications in a few western capitals. The
newly independent nations have set up their own academies, programmes and
publications. As their research capacity expands and improves, so their
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contributions to the world literature increase in volume and importance. Their

need for information increases simultaneously. Advances in transportation and
comnunications technolegy are helping to iron out some of the wrinklss

engendered by this dispersal, but few librarians or scientists would clainm

that the situation will ever be as "convenient"™ as in the old days - and none
can ignore the much higher inherent costs. Here too, the international and

highly dispersed nature of marine science research can be expected to give

rise to increasingly acute problems.

Frequently, the "exponential arrival™ of scientific advances creates
special information problems. The principal demand of a computer-oriented
information management system is for a logical and systematic approach to the
users' jurisdiction. This requirement has revolutionized the traditional
collection and "style" of many kinds of information - and in the process has
revolutionized management itself, Marine science has nc immunity to these
requirements, The growing field of aquaculture already calls for information
services dedicated tc fish introducticong; Velean" access to information on
the growing impact of man on his environment in areas such as the depletion
of aquatic resources, marine poliution, is ancther pressing need.

This motley of confusing "primary" events has had profound impact on the
tools used by the information sleuth - traditionally the reference librarian.
Much of his basic reference material - world lists, directories, catalogues -
is obsolete before it is received. Cumulative indexes ars received months and
sometimss ysars after the effective date of cumulation. They have becoms
extremely expensive; many have ceased publication., Bibliographic and inform-
ation services have proliferated not only in number, but regrettiably also in
style; bibliographic descriptions are frequently so vague and inconsistent
that separate references to the same report appear to be distinct; trars-
lations and non-conventional documents, particularly, suffer in this regard.
Iikewise, the rush to make non-romance language materisl generally accessible
has produced a plethora of schemss for transliteration and abbreviation. Thus
at a time when budgetary restrictions have forced libraries to rely increasingly
on external resources (inter-library loan) the tools through which identification
and acquisitions of substantive material nmust proceed have become increasingly
stubborn. ‘

In a very real sense, then, the information crisis is an environmental
problem, We are suffering because the "production emphasis®™ has virtually
blinded us to the need for sustained investment in monitoring, regulation
and control, And the crisis is now so deeply felt because in the "global
village" scientific and technical information have acquired the status of
a vital resource, eagerly sought by an ever-growing and diversifying body
of individuals and institutions, as well as practising research scientists
for whom the prevalent style and reporting procedures were devised.
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A ELUZ-PRINT FOR TMPROVAMENT
It is axiomatic that any modernm vehicle for the communicaticen of scientific
information be nct only aimed in the right direction, but also carry only
information relevant to the mission it is intended to serve - the system must
nct push mountains of information in all directions leaving the unfortunate
recipient to sort the wheat from the chaff., Rather it must enable the user
tc pull the information he needs. Mission-oriented science demands the support
of mission-oriented information services.

) Hh

This has long been recognized in other "modern" research areas. During
the last 15~20 years, nuclear and space programmes have spawned an incredible
nunter and variety of specialized information centres that have collectsd,
organized, and brought to 1life vast amounts of information relevant to their

respective missions.

The establisnment of a network of interconnected specialized information
services must be considered as an eventual and essential objective in a
systematic solution of marine science information problems. Because of their
contribution to the international community, through their participaticn in
the system, some national institutions acting as specialized centres -
particularly in developing countries and regions - may require international
support or assistance as their products and services should be readily avail-
able to the world community of marine experts, and marine science agencies
and institutions. Since the level of information analysis required to support
such specialized services demands an in-depth knowledge of the relevant subject
matter and its broad conceptual relationship to the other areas of aquatic
science, it is desirable that specialized information cenires be associated
with research institutions pursuing relevant research. In this way, scientists
who are among the major users and have a vital role to play in the functioning
and development of the centre, wil! be close at hand. Apart from the services
one traditionally expects, such centres may, in certain cases, undertake, as
part of their overall responsibility, the preparation of specialized biblio-
graphies, compilations, surmaries and reviews on either a regular or ad hoc/
contractual basis to meet the requirements of programme co-ordinators,
regulatory bodies, and governmsntal and intergovernmental agencies.

But if specialized information centres are to function effectively they
must themselves be alerted to and nurtured by basic information from world-wide
gources, A more immediate objsctive to the solution of our problem, then, is
to bring the world's marine science literaturs under good, consistent biblio-
graphical control, and thereby improve its accessibility. To achieve this
objective, it is obvious that close international co-operation will be needed.
This was recognized by the UN Conference on the Human Environment (Stockholm
1972), and the Unesco sponsored Intergovernmental Conference for the Establish-
moent of a World Science Information System, UNISIST (Paris 1971) spelled it
out in detail,
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Ideally. of course, an international informaticn system snould te
conpletely open. Any institution wishing to contribute to it (and benefit
from it) should be able to do so. Only in this way can the world's infor-
mation resources be adequately tapped. This is particularly important in
relatively new interdisciplinary areas of concern such as pollution, from
which anything acceptable for publication in scientific journals does not
usually materialize for several years. These delays do not necessarily
affect those engaged in the tactical conduct of research, but for those
engaged in its strategic management, for those in resource developmsnt, in
regulation and control, in almost any other activity that involves scientists,
significant amounts of valuable information lie rslatively dormant in non-
conventional reports. Beyond this there is a growing need for organized
access to other sources of information - drawings, maps, films sound record-
ings, training manuals - reference to which, if found at all, is usually

found by chance.

Accordingly, bringing all potentially valuable information resources
undier good, consistent bibliographic control will demand two types of

input:

- conventicnal material, usually available through normal
commercial channels

- non-conwentional material, access to which is more difficult
because, traditionally at least, it has not been a
commercially viable product.

Bibliographic descriptions for the former are best submitted via input

centres with designated responsibilities organized on a regional basis,

more or less along linguistic boundaries., But since the bulk of the non-
conventional material is a direct result of government-sponsored programmes,
access to it must be maintained through direct links with national (govern-
mental) institutions. Since only they are currently aware of its existence,
only “h2y have direct access to it, and only they can decide which items

merit inclusion on qualitative grounds without raising political or proprietary
problems, they are the only sources for input of non-conventional material.

The records created would be filed and processed in a central computer
facility. It will be mandatory that all bibliographic descriptions be prepared
for machine manipulation in full accordance with the emerging UNISIST proposals
and other internationally accepted or emerging standards and cataloguing
practices. In particular, the magnetic tape products of ASFIS should be
written in the communication format (MARC-II) already adopted as a standard
in the USA and the UK, as an ISO Recommendation and as a UNISIST Proposal.

To achleve the desired flexibility, each record would be classified in a multi-
dimensional scheme, Subject categorization would be guided by a subject
authority list with scope descriptions. World-wide consistency in indexing
terminology and depth, and thereby consistency in retrieval, would be achieved
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through development of a comprehensive, structured thesaurus displaying term
relationships. The thesaurus would be under constant review to maintain its
vizbility as scientific terminology passes through its semantic gyrations.
Check codes would identify documentary units by type (monograph, journal paper,
naps, stc.) by "literary styls" (data compilation, training manual, etc.), by
principat area of application in order to facilitate the creation of sub-files
for applied "information packaging®. Useful ephemeral devices could be intro-
duced - material relevant to pre-defined priority areas could be checked at
input and weekly or monthly lists of items pertaining to those areas produced.
Since the inclusion of non-conventional sources would introduce material of
interim nature, it would be essential to include an up~date machanism by means
of which records for such material would be delsted as the final report becomes

available, and thus lmep the files "clean®.

As might be expescted, input preparation of this nature is time-consuming
and calls for competent staff of scientifically mature judgemsnt. Accordingly,
input costs would be high, But because of the enormous capability of modern
computer systems, this seemingly high input cost is substantially offset by low
processing and output costs provided therse is sufficient demand to exploit that
capability. Herein lie both the challenge and the solution. Unless agencies
with common interests pool resources to promote the further development of
integrated systems, each will overlap high input costs without necessarily
having outpul requirsments to offset them. Furthermore, becauss of the need
for a multi-disciplinary approach for the solution of modern problems, it is

becoming increasingly important that systems serving different interests be
at least compatible. Only then can information be "switched" from one systenm

to another in a cost-efficient and tims-efficient manner. But the high
decentralized input preparation inherent in this proposal will disperse
theses costs, and apportion them on the basis of volume of literature created
by the region or nation. Since the wealthiest nations are also the greatest
producers and consumsrs of information, this is roughly in accordance with
"ability to pay" and "benefits received".

Output from this computerized processing would taks a variety of forms.
A routine product would be a monthly annotated bibliography of all material
input, with items listed by broad subject category - a traditional=-type service
to meet the general needs of the whole marine scisnce community. The biblio=-
graphy would be printed for distribution and, at the discretion of particular
groups of users, distributed on magnetic tapes for subsequent processing and
listing at destination., More selsctive services would be provided to the
specialized information centres, national and international institutiona, and
perhaps even individuals, by comparing an interest profile of the user against
the monthly transactions, and transmitting only those records that match, again
sither printed or on magnetic tape. In addition to these routins alerting
services, sub-files would be machine processed to provide retrospective searches
to meet specific demands, Note that for these selective services, the type of
documentary unit, the regional or national centre supplying the input, language,
and so on can all be used as criteria for selection or rejection of a record,
in addition to subject indexing. These seemingly simple devices greatly facil-
itate the talloring of information access for special purposes,
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Another form of output would be a periodically up-dated authority list
for corporats entries, i.e. a list of institutions from which the non-
commarcially availables substantive information referenced can be obtained.
This is particularly important for non-conventional sources, and might even
be augmented by establishment of depository collsctions of difficulty available
material at regional centres, around which copying services could be built.
Tnis authority list would also provide the means for periodically up-dating
the FAO Directory of Marins Science Institutions detailing the programme and
facilities of each institution. Similarly, authors publishing in various
areas of the marins sciences would be listsd with their affiliations to
facilitate updating of the FAO International Directory of Marine Scientists,
or for taking inventory of aguatic science research projects.

Since the system will be capable of accepting interim information, it will
be possible to prepare and up-date periodic lists of translations in process
or reviews being written. These can then be fed through the network. Similarly,
maintenance of the FAO World List of Aquatic Science Periodicals - both
scientific journals and report series published periodically - would be
more or less routine, A World List of Aquatic Science Meetings and Conferences
showing nams, sponsor, place and date, a register of which FAO already maintains
and publishes as part of Marine Science Contents Tables, could also be handled
in this manner. The efficlency of traditional library services would be
substantially reincarnated if basic reference materi:si of this type were
restored to its erstwhile utility. Since output of any variety is obtained
by logical operations on the data elements uniquely identified at input, system
capability is determined principally by the effort and resource brought to bear
on input preparation.

But just as the specialized information services are augmented by
Secodary reviews and custom bibliographies, so the creation of a broadly
based bibliographic service will not obviate ths need for informative nevws
services, Using nswsletters and similar wvehicles modelled on Unescols
"International Marine Science”, the network of specialized, regional and
national centres must be kspt informed of basic information dealing with,
Say, new programmes, resolutions adopted, key results, contained in the
documsnts being accessionsd into their systems, All these different forms
of output are interrelated. Since most of them can be interconnected in
whole or in part through the bibliographic network, the potential pay~off
in so doing is handsome. But this implies that participating institutions
generating information of interest to the network accept some responsibility
for its communication,
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Implemsntation of ASFIS

It is important to recognize that a scientific information systenm is
like a living organism that must constantly adapt to a whole range of
influences and changes in its enviromment, or becoms useless. Furthermore,
because of the subtlsties of language, "perfect" retrieval is attainable
by neither cerebral nor electronic processes. For the most pari, then,
implemsntation of the ASFIS concept will not involve drastic changes, but
rather dirscting the ewolution of existing FAO and other broadly-based
services, by optimizing and/or extending them and, through a phased realignment
of resources, integrating them on a common base for the common good. Many
aspects of the co-operative programme and exchange mechanisms ASFIS seeks to
astablish, or formalize, have been created in a related field for data exchange
between oceanic data centres; in a sense ASFIS simply seeks the same type of
solution for non-numerical information transfer.

The implementation will also be greatly facilitated by the fact that at
least the foundations of many much nseded specialized services also exist in
various guises., The Marine Biological Assoclation of the United Kingdom has
built up an impressive collection of papers on marine and estuarine pollution,

a large proportion of which have not been exposed in existing abstracting
services, The Association thus already has a base on which to build special-
ized services dealing with pollution, but needs the msans and wehicles to make
them generally availabls. One might ponder whether the wealth of information
generated in the programme to eradicate the sea lamprey in the Great Lakss of
North America provides a basis for spscialized services dealing with the control
of unwanted aquatic species, As one would expect, many agencies in the USA are
potential seats for spscialised services, but developing countries too house
potentially valuable reservoirs of information, FAO's CARIS project, which
examined the agricultural information resources of several West African countries,
found an unexpscted accumulation of uncatalogued and inaccessibles information,
much of it relevant to contemporary problems and ressarch programmes. There is
no evidence to suggest that the results would be any different if marine science
laboratories were combed. However, whils activating these resources has special
significance for the develo nations, it also presents special problems, As
with integrated research programmss, Third World involvemsnt in integrated
information processing activities postulates the existence of means (particularly
trained manpower), and facilities that are only just emsrging in many parts of
the developed world. The much nseded participation of developing countries in
ASFIS would thersfore require various forms of technical and mutual assistance.

Unquestionably, however, soms problems will call for significant new
resources over short duration, There is no way many of the filss and
specialized services can be established in a reasonable time span without
"orash" programss., A significant short-term effort will also be needed to
establish a comprehensive and truly international basis for the bibliographic
system. The working paper presented to the Seventh Session of IOC outlined
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FAO's considerabls experience in this type of work, first through several
years! production of Current Bibliography for Aquatic Sciences and Fisheries
and, more recently, with the monthly journal, Aquatic Sciences and Fisheries
Abstracts. VNIRO, in the Soviet Union,recently agreed in principle to join
the ASFA partners (FAO, Bundesforschmgamtalt fir Fischerei in Hamburg,
Institut national de la Recherche agronomique in Biarritz, and Information
Retrieval Limited in London)., They will monltor 60 Soviet scientific journals
and supply bibliographic descriptions of relevant papers. Hopefully,national
institutions in the UK and USA will shortly be in a position to give similar
support. Resolutions and recommendations on the FAO work have been adopted
by several inter-agency and internationally constituted cormittees.

But while FAO appreciates this display of confidence and is willing to
continue to provide the required input in the further development of the
system, the limited resources available will not permit this development to
proceed at the required pace. If a fully comprehensive, truly international
information system, embracing the various aspects of marine science, compatible
with the UNISIST proposals and therefore with systems serving other missions
(nuclear, agricultural, industrial development, etc.) is accepted as a desirable
goal, it will only be realized through direct ‘nvestment from the interested
national and international agencies. For example, the thesaurus lies at the
heart of an information system; it determines both the tactics by means of
which information is entered and the strategy by which it is subsequently
retrieved. Its development will call for opinions from a wide range of subject
specialists, many of them well beyond the scope of FAO's direct interests.

Of course, the FAO Department of Fisheries has a vital interest in the
consolidation and broadening of such a system, both in connsction with its
specific responsibilities towards fisheries, and also as part of its support
- as an ICSPRO agency - to I0C. Information dissemination figures prominent-
1y in the Organisation's Terms of Reference, but the effort it has expended
and the direction that effort has taken has resulted from pressing needs
rather than just statutory requirements. As a UN agency with well established
lines of communication, FAO stands ready to exploit its good offices and
resources to the fullest extent possibls in promoting its existing systems
to serve the entire spsctrum of marine science and its applications, and to
provide the focus for the developmsnt of the ASFIS network. Extra-budgetary
resources and/or the secondment of personnel with relevant skills are therefore
required during implementation., Contributions and effective support, particular-
ly by Unesco, are required in the broadening process, When the programme has
gained momentum, further development and ssrvices will probably best evolve
in a small financially independent, perhaps even self-sufficient unit under
the joint sponsorship of FAO and other major participating agencies.
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ANNEX I

(a) INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION
SEVENTH SESSION

(Unesco, Paris, 26 October - 5 November 1971)

RESOLUTION VII-11

INTEGRATED SCIENTIFIC INFORMATION SERVICE ON AQUATIC
SCIENCES AND FISHERIES

The Intergovernmental Oceanographic Commission,

Considering as of prime importance the task of establishing an
integrated scientific information service on aquatic sciences which
would include not only bibliographic services but also other important
matters such as director:ies of specialists and institutions, training
opportunities, various periodical reviews, etc.,

Considering the benefits of such an information system for developing
countries and the possibility of requesting funds for support of this
service from UNDY,

Having reviewed doc. SC/IOC-VII/42 prepared in response to Recormendation
12,4 of the Bureau and Consultative Council containing a first outline of
an Information System on aquatic sciences,

Recognizing the important activities of the Fishery Resources Division of
FAO in this field over the last ten years and their significance for the
Commission and its Member States,

Also recognizing that the FAO system forms a nucleus around which an
integrated system can be built and with which Member States, as a first
step, should be encouraged to collaborate in order to increase its
efficilency and reduce its costs,

Noting with appreciation, in this connection, the support given by the
Federal Republic of Germany and France to FAO,

Noting further the contribution that the Unesco Office of Oceanography
has begun to make to this work,

Instructs the Secretary to prepare in close co-operation with representatives
of FAO a second and comprehensive draft plan for the establishment of an

Integrated Information System on Aquatic Sclences insofar as this pertains to
marine research, to be presented to the first session of the Executive Counci]

Further instructs the Secretary to communicate this Resolution to the execut-

ive office for UNISIST and ensure co-ordination as appropriate of the above

glag with activities towards the estabiishment of a World Science Information
sten,
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(b) First Session of the IOC
Working Group on Tialning, Education and Mutual Assistance

(Unesco, Paris, 7-13 March 1973)

Agenda Ttem 4.2%¢ Educational Materials and Directories

Directories of Training Institutions and Experts

The Woricing Group on Training, Education and Mutual Assistance,

Having considered the importance of institutional and expert directories and
the 1ist of periodicals in aquatic sciences for training and education and

ressarch purposes,

Recognizing that IOC Resolution VII-31 specifically requests that such services
be provided on a continuing basis,

Noting that IOC Resolution VII-11 acknowledges that the FAO scientific inform-
ation system forms a nucleus around which an integrated system can be built,

Further recogniz that the Food and Agriculture Organization of the United
Nations has eady a series of computer oriented registers and information
systems in operation,

Recommends that the 10C Secretariat, with the assistance of FAO and Unesco,
and where required, with the co-operation of other ICSPRO Agencies, as a
service to IOC Member States and to the world community concerned with marine
science and its applications, compile and disseminate such directories and
reference materials as soon as possible, and no later than mid-1974, at the
sams time taking adequate msasures to strengthen the services required to
maintain such directories up to date,

Suggests that in view of the short deadline, the funding of the additional
compilation to attain a better coverage of disciplines of relevance and the
printing of such supplemsntary material be made through the IOC Trust Fund.
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