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INTRODUCTION : K ,

The men and women who make up the Asian Fisheries Science commmﬁty
constitute an exf:remgly diverse group in terms of their social, cultural and
educational background. Yet thiey should be considered as a single group with
regard to aquatic resources, because nearly all their countries lie within the
one (Indo—Paéiﬁc) faunal zone, stretching from northern Australia to China
and from India (and eastern Africa) to Hawaii. Thus, marine scientists in these
countries are studying the same species and in some cases the same migratory
stocks. The inland aquatic fauna are not as similar, however.

Overlying the biological aspects are social and cultural values which give
the Asian region a unique flavour that percolates through the fisheries sector
as much as if not more than other sectors. Thus, socioeconomic issues have a
regional character also.

Nearly all the countries of the region were colonized or greatly influenced
by various Western countries. This is reflected in their different fisheries
educational systems and in their approach to research.

Until recently, there were no mechanisms for most researchers to meet to
discuss their work. There were regional meetings for a few high-level scientists
and specialists. For the most part, however, cooperation and even conversation
did not extend beyond national borders. The formation of the Asian Fisheries

Editor’s Note: This article is an abridged version of the Asian Fisheries Society Special
Publication No. 6 of 1991. In view of the importance to the industry of the subject material
covered and its rarity in the literature, it was considered appropriate to include those
findings here. Undertaking this type of survey and analysis is very time consuming,
and often frustrating. The findings still shed much light on the personnel involved in
research and development of the industry in Asia, as well as on their productivity and
the limitations they encounter.

Ms Carifio passed away in April 1993.
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Society in 1984 has provided opportunities to develop the spirit of a regional
community through the regular Asian Fisheries Forum, a journal and special
projects and workshops to investigate regional issues. o

In 1986, the Society began a project to investigate the ﬂature of the Asian
fisheries science community itself—a study of the Society’s constituents. The
primary objective of the study was to determine the academic and other
characteristics of Asian fisheries scientists, as well as of their scientific output,
to present a quantitative assessment of the status of Asian fisheries science.
These results would form a. basic tool for researchers, educators and
administrators. The data would pfesent a baseline of Asian fisheries science
activities against which future directions and progress could be evaluated.

BACKGROUND |,
Definitions j

It is not easy to define “fisheries science”. The subject matter includes
elements of limnology, marine biology and oceanography as well as a broad
range of socioeconomic, legal and technological subjects. It reaches into
agriculture, biochemistry and medicine. Two widely used definitions follow.

“Fishery science is the application of scientific knowledge concerning fish
populations to the problems of obtaining the optimum production of fishery
products, whether stated in tons of factory material or in hours of angling
pleasure” (Everhart, Eipper and Youngs 1975).

“The scientific study of the use of the living resources of the waters . . .
Part . .. is concerned with the biological, physical and chemical aspects of the
process of organic production; part, with the distribution of the resources; part,
with the effect of fishing” (Royce 1972).

These two definitions of fisheries (or fishery) science have in common that
they rightly stress use, production and populations rather than focusing on
the fish. )

In the preface to their textbook, Everhart, Eipper and Youngs (1975) note
that “a strong foundation in mathematics, chemistry, biometrics and zoology
is not enough. The fishery scientist must also understand the economics of
natural resources, the sociological problems of Man, and be sensitive to all the
different kinds of interrelated environmental problems”. The authors then
describe research in this broad area as being (1) of a background nature, e.g.,
surveys and inventories; (2) basic research, e.g., on fish behaviour; (3) applied
research, e.g., using fish behaviour in raceway design; and (4) developmental,
e.g., testing raceway designs, modelling. Thus, the authors blurred in their
explanation the distinction made in their definition of fisheries science.
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Literature

The lack of distinction between those scientists focusing on the organisms
and those focusing on the populations—in aquaculture systems or in capture
fisheries—is a feature that permeates the fisheries literature also.

“The literature of fisheries is associated with a broad diversity of journals,
most of which do not use the word “fisheries’ in their titles” (Maclean 1988a).
FAO'’s Aquatic Sciences and Fisheries Abstracts (ASFA) has monitored over
30,000 items annually in recent years, although the total number of relevant
items produced globally could be at least 40,000 (Freeman 1988). Some 65%
(potentially 26,000 items/year) dedl with living resources (Needham 1982).
The coverage of marine biology by the Institute for Scientific Information (ISI)
included 23 journals that published 1945 articles in 1987. These included a
number of the most important fisheries journals, which include both marine
and freshwater topics. Articles in these journals were cited by 7780 articles in
the “51 journals that most cited” the 23 ISI-covered journals in 1987 (Fuseler-
McDowell 1989). The implication is that this core aquatic biology/fisheries-
related literature consists of only around 8000 articles/year.

Two studies (Pauly 1984; Maclean et al. 1990) of citations to ICLARM
contributions to the literature showed that only about 10% of all citations were
reported in the ISI coverage. On this basis, the total annual literature related to
aquatic biology/fisheries may be as much as 80,000 documents.

It is worth noting other aspects of the core literature, as derived by IS], in
aquatic sciences—if only for comparison with Asian data. A recent analysis of
the ISI database (Schubert, Glanzel and Braun 1989) covering 1981-85 showed
that in the field of marine and freshwater biology, 9403 papers in 22 journals
covered by ISI were published. The top 22 countries, covering 92.5% of all
articles, were listed, of which India was the only one from developing Asia.
The Indian contribution was 251 papers (50/year) or 2.67% of the world total.
The expected citation rate of these papers was 1.29 (times cited /year), but was
only 0.78. The observed/expected proportion (0.60) was the lowest of the
English-language countries represented.

The ISI analysis gave separate results for a further nine journals in the
fisheries field. These journals published 5135 papers during 1981-85. Eight
- major countries were represented, covering 91.7% of the literature. Asian
developing countries were among the other 63 countries making up the
remaining 8.3%.

The low citation rates of Indian papers were observed by Arunachalam
(1979) who examined 1977 data from SCI files. He found that papers in Indian
journals were rarely cited, and that almost all the citations were in Indian
journals, i.e., that “the cognitive structure of Indian science is to a large extent
a closed system”. A contributing factor to this insular nature was that references
cited by Indian authors were older than those by authors in other countries,
suggesting a lack of relevance of many Indian contributions.
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Arunachalam and Markanday (1981) compared India with three other
“middle-level” countries from the point of view of scientific produchwty
Australia, Canada and Israel. They noted that the insular effect observed above
for India was a phenomenon of all four countries. However, a large percentage
of the better-cited Canadian and Australian papers were published overseas,

ie., the insular effect was much less than in India or Israel.

Garfield (1983) observed that not only was India the major developing
country in terms of numbers of articles in the database, but also that other
Asian countries were insignificant in comparison. Those mentioned were
Malaysia, Singapore, Thailand and 'fhie Philippines. India was said to produce
half of all developing-country scientific literature. .

Again, based on ISI data, several authors have commented recently on the
scientific output of various Asian countries. Of the ASEAN countries, it was
reported that “their contnbu’aon to worldwide enterprise of generating new
knowledge in the sciences is . .. meagre” (Arunachalam and Garg 1986). A
study of scientific productivity ;md citation analysis in the Philippines using
1976-78 data concluded that scientific output there was “the wretched product
of a wretched scientific effort” (Calleja 1980). Thailand was producing more
scientific publications than other ASEAN countries, according to 1981 ISI data,
as a “hopeful” developing country (Yuthavong 1983).

It must be remembered that the coverage of developing-country literature
by the ISI database is extremely limited, and while some authors contend that
the literature not covered by ISl is of minor significance only, there is growing
evidence that this is not the case. A critique is given by Davis and Eisemon
(1989), who examined the scientific literature of four newly industrialized
countries (NICs) of Asia—Malaysia, Singapore, South Korea and Taiwan.
Among their findings was that often the same authors contribute to both the
“core” literature (of ISI) and to the “peripheral” literature. Perhaps then we are
not seeing core and peripheral science but two different markets.

Some support for the “different market” coricept comes from a recent study
by Dizon (1991) on citations to two Philippine scientific journals (Kalikasan and
the Fisheries Research Journal of the Philippines (FR]JP)). Her extensive manual
search for citations to the journals, covering nearly 2500 institutional
publications and theses, stiowed that about half of all articles in the two journals
had been cited (63% for FRJP and 44% for Kalikasan). This is similar to the
citation pattern of fisheries-related (Westemn) journals in the ISI database:
approximately half have been cited at least once (Schubert, Glanzel and Braun
1987) and to journal articles by ICLARM, of which 47% have been cited (Maclean
et al. 1990). |

Productivity
One consequence of not being able to define the amount of literature
produced by fisheries scientists due to its broad coverage or absence of proper
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From Tables 21 and 22, the influence of non-Asians in Asian-based
institutions is strongest in the coauthor field, suggesting that the level of
collaborative research within the region is high (non-Asian influence in the
editorial field is also high but the absolute numbers are jow).

DiscussION

The present survey has few points of comparison. Its results are based on
a large sample, including nearly 10% of all Asian fisheries scientists, estimated
to be about 3600 in 1983. A

One reference point is the pubhcatmn rate of articles as captured by ASFA.
In Table 17, the ASFA “harvest” was found to be about 3700 articles/year for
Asia (averaging 1982-89 data). The publication estimate for Asian (Pacific)
scientists in the survey sample is about 3500, including as does ASFA,
semitechnical publications. The results are close.

From the survey data, 60% of all Asian pubhcatlons can be classed as
scientific (as opposed to semitechnical/ popular articles), including journal
articles, proceedings papers and reports. This is lower than the proportion found
in the earlier survey of ASFA records by Chua and Maclean (1988) which found
75% of Indo-Pacific related documents to be scientific articles, proceedings
papers or reports.

Elsewhere in the text, comparisons on productivity have been made. These
should not be taken too seriously in view of the dissimilarity of data, butitis
hoped that they give food for thought as well as provide a benchmark on the
activities of a large sample of scientists working in Asia.

A gratifying feature of the results is the finding that Asian scientists are
productive and that the extensive criticisms of developing-country literature
cited in the Background section of this report are unfounded. That the majority
" of the literature is not cited in the ISI database reflects the fact that most of the
work deals with national or regional or even international issues (e.g., tropical
fisheries science) not relevant to most scientists in Western countries. Neither
are the differences in productivity (papers/author/year; Table 18) great among
the scientists of many Asian countries.

Various authors (summarized in Davis and Eisemon 1989) have noted that
even if productive, Asian scientists produce articles that are of lower quality in
that they cite older literature than do their Western counterparts. A study of
Philippine biological scientists (Maclean and Vega 1990) showed that citations
in articles in the major Philippine fisheries journal (Fisheries Research Journal of
the Philippines) had a mean age of 9.2 years, little different from citations in a
major Western journal such as Aquaculture (8.1 years). :

Thus, the successful developing-country scientists—those publishing in
the primary literature, whether or not covered by ISI—probably behave in a
similar manner to their Western counterparts even if not quite as productively.
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The disturbing feature of the present survey results is the lack of use of
available information sources by the majority of respondents. ICLARM, through
its Selective Fisheries Information Service, is one such source. Through that
Service, the Center has learnt that few scientists have the capacity (or

_willingness) to pay for information. This poses a dilemma for information
producers/providers, which is well known also to donor agencies. Funding
information appears to be feeding a bottomless pit. Not providing information,
however, can eventually cause meaningful research to come to a complete
standstill. As Jay Ogilvy, quoted in Brand (1988), put it: “A Nobel Prize is waiting
for the person who figures out the economics of information”.

Information sources, such as ICLARM, have a responsibility to seek ways
to provide maximum information at minimum costs to both clients and donors.
From the present survey, the main guideline is very clear: that the available
information has to be passed around more efficiently and more effectively.
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