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(9)INTBQQUCTION


Knowledge is a human resource which has the ability to


consolidate the valuable results of human thinking and
 
civilization through different times. It is the totality of understanding of nature and its features for improved


quality of life of human society. Because of this, knowledge
 has been increasing in volume, dimension and directions. The
 term ‘information’ and 'knowledge' are often used as if they
 are interchangeable. Information is ‘potential knowledge‘


which is converted into knowledge by the integration of


memory of human beings. In modern times there is a confusion


on knowledge usage. Therefore an understanding of the
 concept ‘knowledge’ is needed for formulation of strategies


in information science.


‘Information’ is defined as a thing, a process and an
 
unobservable mental state of process. In real world we


observe aspects of phenomena as ‘facts' and represent them
 by ‘data’ to create ‘information’ and this is communicated
 to recipient as ‘knowledge’ and used for creating new facts
 thus forming a continuous process. Before the invention of
 printing, knowledge was in the form of personal knowledge
 and disseminated through discussions. By the invention of
 printing, knowledge became depersonalised and ‘documents’


became channel for dissemination of knowledge. The universe



(10)of knowledge is expanding rapidly with application of modern


technologies. Knowledge is needed for many reasons —
 curiosity for new information, problem solving and decision


making.


The dissemination of knowledge has been a matter of


.‘_& _ _\- I’


grave concern in Library and Information Science development
 due to ‘knowledge explosion’ or ‘knowledge fragmentation‘.


The vast store of knowledge has been organised by human



society in an external memory in the form of various sources so that they can be utilised in times of need.


Organisation of knowledge in spite of its exponential growth
 is a great task and should take into consideration the needs
 of the users. Information science is to help the users find
 their way in the present environment of scientific knowledge
 which developed due to the advancement of technologies.


Knowledge based organizations procure, organise, maintain,
 analyse, create, present, distribute and apply information
 for which they acquire various types of knowledge. There is



need for clear statement of policy for management of


information and knowledge.


In the l7th century, scientists developed an interest
 in working together and they began to form associative
 gatherings to communicate research results to one another
 
and the world at large. The modern journal is a direct

 result of this development. The first journals published


were ‘Journal des Scavans' and ‘The Philosophical



(11)Transactions‘ which started in 1665 [1]. By the end of 17th
 century, about thirty scientific and medical journals were
 
published. In the l8th century, the specialized journal


became common. The problem of proliferation of literature
 was tackled by scholars narrowing their fields of interest
 by increasing their degree of specialization. Thus research
 papers with the characteristic system of citation took shape
 in the 19th century. The papers were of high quality giving
 account of original investigations.Research in any field is not complete without getting
_v I _,( _ , . . ‘I I 1. '


information about similar research done elsewhere in the



world. The trend of research has grown to global


collaboration. Hence a number of international conferences,
 symposia, seminar etc., are being conducted every year on



different topics of science. Scientists attending


international training programmes are increasing. Thus the
 advancement of science from "little science to big science"



occurs by "standing on the shoulders of giants" as put

 forward by Price [2]. Accordingly the growth of scientific
 journals also became exponential along with the growth of


research. Journals which were first published by professional societies only have to compete with


commercially published profit making titles. At present the
 journals in science and technology field is about one lakh,



as covered in the Ulrich's International Periodical Directory, 33rd edition. The trend shows that other


documentary forms like reports, thesis, patents and films



(12)
are also increasing. Although the amount of literature

 grows, the time one has to read them remains the same. So


there has to be an effective method of selection for dissemination of literature. Another factor which


necessitates selection is the increasing cost of scientific
 
publication. Along with growth of literature there is a scatter of literature. In many scientific fields, due to


interdisciplinary research the results published in journals
 are peripheral to the subject. This also stresses the need
 for selection of literature by applying scientific methods.


Growth of knowledge in Fishery science, can be traced
 back to prehistoric times when man used fish as food. Next
 man learned to catch fish using traps and nets in lakes and
 rivers. Gradually, by improvement in equipments fishing
 
extended to seas. Mechanisation of fishing in the 19th

 centuary brought about revolutionary changes and now
 application of computer for various operations have become
 common. All these developments led to increased fish catch
 which is estimated as 98.7 million tonnes all over the world
 and India’s share is 4.2 million tonnes in 1992 [3]. Similar
 to other scientific disciplines, specialization in Fishery

 science has enabled the origin of specialized journals as

communication vehicles. Results of research are published as


reports, bulletins, thesis and scientific journals. Special
 publications to meet specific needs are also coming out.



Some of the earlier publications are the Canadian



(13)publications — one, progress report for Pacific coast states
 and another for Atlantic Coast states.



Exponential growth of scientific and technical


literature occurred during second half of the 20th centuary.


In Fishery science also many new technological developments



during this period enabled the publication of journals

 exclusively on the subject. Thus journals on subjects like
 fishery management, Aquaculture, Fish Pathology, Fish
 economics etc originated. This can be associated with the
 knowledge explosion or fragmentation in Fishery science.


As in other scientific research, journal literature


forms the major communication system in Fishery science.


Research in this area is important as it is international in
 scope and economically important to many coastal countries
 whose export earnings depend on fish and its products. Due
 to the growth and scatter of journal literature, information
 transfer in fishery science is to adopt new methods and


techniques. Many such methods for measuring information have


been introduced in library and information science. This
 
helps in evaluation of the use of information. Citation studies are widely used for measures of information in journal literature. Informetric Analysis is currently applied in such citation studies. This enables proper

 selection of literature for planning information services.

Eventhough citation studies in different science disciplines



(14)were conducted, no study has been done so far in Fishery


science.


Relevance of the Topic


Literature is in abundance, but the user do not know



where and how to search for it. In this context the


librarian or information scientist has a vital role to play
 in helping the researchers to select suitable literature for
 
their work. But this role is not clearly understood by


librarians or researchers even in developed countries. Most
 of the scientists depend on information retrieval services
 for getting journal literature needed for their work. These



are usually costly and may be useful for a section of


researchers. Librarian must know about evaluative methods



which can be applied to assess the particular needs of

 researchers in their organisation.

Many libraries acquire books and journals without a
 
definite procurement policy. This creates a problem in


organizations where huge amounts are spent on research and



libraries are expected to support research work. As the

 present trend is escalating cost of books and journals, low


or steady library budget and increased demand, the


librarians are faced with the problem of proper management



of library collection. The acquisition and information

services are to be planned in such a way that the materials
are put to the maximum use. Otherwise a library spending


(15)crores on its budget without proper ‘use' is a real waste of



funds. To avoid such wastage, scientific planning by

 evaluative studies is essential. Citation analysis is done
 by many evaluators in different fields especially science,
 engineering and mathematics to assess the value of journals
 [4, 5, 6, 7]. By the starting of ‘Science Citation Index‘ by


Institute of Scientific Information (USA), a practical


means of conducting citation analysis was found. Even then
 plain citation counting was not fully accepted as a criteria
 for effective journal selection. This led to many studies


which proposed use of ‘Impact Factor‘ and 'Immediacy Index‘



as modified citation weights [8, 9]. It is based on the number of citations received by journal articles in a


particular period for articles published in the journal over



a certain period.



Application of informetric methods to evaluate scientific journals yields data which can be of help to librarians, information scientists and researchers. Role

 of journal in the advancement of research is revealed by
 this type of studies. The present study focuses on journals
 belonging to the subject Fishery science. Research in Fishery science is being sponsored by international,


national and regional organizations.



Study of fishes is known as 'ichthyology‘. Earlier

 ichthyological studies ’were concerned with biology and


related topics. Fishing is considered as an age old



(16)profession. Many ancient paintings and engravings indicating



fishing were discovered in modern times. By the


mechanisation of fishing methods, research on fisheries
 developed. Fish and its products control the economy of
 
countries like India which has a vast area of coastline.


Along with this, the literature on the topic also increased.



Thus fishery science developed into a well established discipline which is considered equal to Agriculture.



Administration of fisheries comes under Ministry of


Agriculture in many countries and in some under Ministry of



Agriculture and Fisheries. Increase in literature and

 increased research activities have made it impossible for
 any library to purchase all the relevant literature. This

 leaves no choice except a judicious selection policy for a
 library specialising in the topic. It is seen that research



results are being published as scientific papers in


journals, which explain new techniques or products. So
 researchers depend on this type of literature more than on
 books and other materials. Information dissemination which



satisfies the clientele in a research library is possible


only if adequate and relevant literature, published is made
 available. To select relevant literature, the application of
 
scientific technique is essential. Citation studies is the


only accepted method which enables meticulous selection of
 literature, now practiced all over the world.


Lack of citation analyses in Fishery science is a major



hindrance which has to be tackled effectively for the



(17)
benefit of the end users. Fishery science as such is a diverse field which have inter—disciplinary link with


subjects like Physics, Chemistry, Statistics, Economics etc.


So the results based on fishery research may be coming out
 in a wide variety of subject journals. Therefore citation
 study of selected journals is an effective tool which can be



used successfully in any library attached to an


organization specializing in fishery science research.


The Iopiq


The title of the topic studied is "Journal productivity
 in Fishery science: Aninformetric: analysis". The keywords



in the title are explained as follows for the purpose of

 this study.

JpurnalProductivity


Journals are publications issued at regular intervals
 such as weekly, monthly or quarterly. Journals are published
 on professional, technical, trade and agricultural topics
 and are issued by commercial publishers or sponsored by an
 organisation. Journal productivity is based on distribution
 pattern of citations in different journals during the period



of study and the ranking of journals according to the


decreasing number of citations received. Productivity is a
measure of any commodity produced. In the present study
journal productivity means a measure of journals produced
using informetric methods.



(18)Fi§hsry §sie2¢@



Fishery science is a fast developing area which concerns with study of fishes. In the present context it relates to all exploited aquatic animal resources of


commercial importance to man. Fishery science has two



different meanings. First it is a body of scientific


knowledge pertaining to the fisheries and their environment.


It is also called Fisheries science, Fishery biology or just
 Fisheries. Second, it is a profession that expands and uses
 the body of scientific fishery knowledge to obtain optimum



benefits for society from the living resources of the

 waters. In this sense, it includes research of many kinds
 and application to problems of the fisheries and aquatic
 environment [10]. The scope of the term Fishery science is

limited for the purpose of this study as given above.


Infqrmetrics


Informetrics is the "use and development of a variety
 
of measures to study and analyse several properties of

 information in general and documents in particular" [ll]. It
 covers all quantitative studies on information science


including bibliometrics and scientometrics.


Scope


The scope of the study is to evaluate the journals in
Fishery science based on the citations received by them. The



(19)year of study is taken as 1993 as it is the nearest possible
 year of starting this research in which all issues of sample
 journals were available. The geographical area to which the



journals belong is not restricted as the subject is an


internationally developing one. If journals in one area is
 only taken, the results may be biased. Moreover in fisheries



libraries the need is the judicious selection of


internationally important journals which are costly. The
 cost is increasing due to depreciation in value of rupee and
 the enhancement of price by publishers every year. Journal
 citations are the variable taken for study as they represent
 the use made by those citing them.


Limitations



There are some limitations to this study which are

 taken into account for in the design of the study. Selecting
 the primary journals for the study is difficult as there are
 numerous journals and the selection may not represent all
 areas of specialisation of the subject. To overcome this
 limitation, the number of occurrence of leading journals in
 a secondary service is considered to select the samples for
 the study. Another limitation is the format of the citation.


Journal abbreviations were given in different forms by



various authors. So after completing the entries,


corrections had to be made for preparing a uniform index of



cited journals. In some journals like “Journals of Fish



(20)
Biology‘, the full title is given in citations which is a

 good practice. Change of title was also another limitation.

In such cases same journal came in two places in the index



and total of the two were taken as number of citations


received by the journal. (Eg. Journal du Conseil changed to
 ICES Journal of Marine Science). To determine subject of



article, some dealt with more than one area so that


articles have to be grouped under more than one subject.



Name of individual authors were not taken in study of

 productivity as it may not be accurate as only 5 sample
 journals were studied and some of the authors may have
 papers published in other journals also in the same year.

objﬁct i1e§


The major objective of the study are:



a) to identify and prepare a comprehensive list of


journals in Fishery science.


b) to assess the development of Fishery science in terms
 of journal articles.


c) to study journal citation pattern and author production
 using bibliometric laws.



d) to study distribution of types of citations.



e) to study whether journal citations conform to 80/20


rule.


f) to study obsolescence or aging of journals.


9) to study geographical distribution of cited journals.



(21)QtheryQimension§


This study concentrates on certain selected journals of
 Fishery science. Earlier studies showed that to get a higher



accuracy in result, there should be a certain amount of


increase in the number of samples selected. As the number of
 journals in Fishery science is increasing with the enhanced



output of research, it is impossible to study citation of all journals. Therefore a selection of samples became


inevitable. Moreover, Fishery science also incorporates the
 methods used in other scientific fields and it is expanding
 in different directions and consequently in the output of
 published materials. Some of the earlier research findings
 are becoming obsolete now. Greater emphasis is laid on
 
studies on the application of aquaculture, physiology, ecology, economics, pathology, etc. The present study

 throws light on the main fields of fishery research as well
 as the important primary sources through which the results
 are being published. It reveals the trend of authorship and
 journal publication. The study will be of great help in

 formulating an acquisition policy of journals for library
 collection development. It gives a guide—line to plan the
 information service giving priority to those titles with top
 ranks. The study can be conducted at intervals, say about 10


years so that the list may be revised including newly

 published journals. The present work can be used as the


basis for identifying less used or obsolete journals.


Another important dimension of the study is to identify the



(22)major areas of research in Fishery science and their current
 trends.


§¥P9thQ$e§


The following hypotheses were formulated and tested in
 the course of the study.


a) The number of journals in Fishery science shows an


increase.



b) The number of articles, published also shows an


increase.



c) The’ pattern of citation received by journals is


according to bibliometric laws. Number of authors
 producing articles also conform to bibliometric laws.



d) The citations of journal articles are more in number


than other types of publications.


e) The percentage of articles receiving more citations in
 the subject conform to 80/20 rule.


f) Journals become obsolete quickly in this field.


g) Most journals are published from developed countries.


!9thQd9l9q1


Collecting, organizing and analysing data were done on
the basis of established informetric methods. Sample of 5
journals was selected first and from these the data needed
for the study were recorded in computer using CDS/ISIS
programme. The data was sorted to prepare tables and figures
which formed the basis for analyses. The analyses were done



(23)
to test the validity of hypotheses based on objectives.


Various informetric distributions like Lotka's, Bradford's,
 Bookstein's, Gompertz's and Leimkuhler's were used in
 analysing the data.


1.8 Layout of the Qhesis


After completing the analyses and formulating results
 of the study, the format of the thesis was determined. The
 thesis is divided into different chapters mentioned below.


Q§APTERWlU— INTRODUQTION



This gives an overview on the topic of research.


Introduction gives the relevance of topic, define the problem,
 objectives of the study, hypothesis, methods of data collection,
 analysis and layout of the thesis.


QHAPTERW 2 _¢ grisnsgg scisncg 7,y$@§DY 693 ITS“ STRUQTURE_ AND


DEVBLOPQENT


This chapter provides a detailed account of the subject
 Fishery science and its development. A comprehensive outline is
 given along with definition, scope, classification, development
 and sources of information.


CH§PTERr3 ' INFOBMETEJC ANALYSIE



Method of study used in this research and its


literature review form the content of this chapter. Genesis and
development, literature review, informetric laws, applications of



(24)informetric methods in citation analyses and recent trends in the
 subject are explained in detail. The literature review covers
 almost all important aspects of the topic from origin upto the
 period of this study.


CH§PTER*4 +yDAT§*QOLLECT;ONy§NDyORGANIZATIO§


Details of the method adopted for collecting samples
 for the study, data collection and organization of the data are
 given. The methods are based on availability of data, period and
 objectives of the research undertaken.


QHAPTER5—yANALY§ES OE DATA


The description, analyses and the results of the study
 are covered in this chapter. The figures and tables which form



part of the_interpretation of data are also included in this


chapter.


CHAPTER 6 - Frnplucs AND c0NcLUs1oNs


The culmination of the study results in the formulation
 of certain findings and the conclusions drawn are explained in



this chapter. Suggestions for further study and areas of


application of the study are also identified.


The last part of the thesis consists of a bibliography
listing 513 documents including the literature related to the
topic of research.
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STRUCTURE AND DEVELOPMENT


lntroductj nio


Knowledge has an endless growth. It is constantly
 growing. A thorough awareness of the various ways in



which subjects originate and develop and also the

 structure they assume is a prerequisite for designing
 classification of knowledge. Therefore the function of
 the information scientist to explore into the structure
 and growth of subjects and to design system for an

 effective storage and quick retrieval of information is

gaining relevance and gathering momentum. The research
 team at Documentation Research and Training Centre,
 Bangalore has developed a methodology to study the
 structure and development of subjects, and using this
 methodology, the subject Fishery science is analysed as


given below.


Outline of the Subject



Fishes are cold blooded animals typically with


backbones, gills and fins and are primarily dependent on
 water as a medium to live in. The study of fish and its



natural history is known as ’Ichthyology'. By the

 development of marine biology and industrialisation,

studies relating to fishes also expanded from natu'
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2.3.1.1


history to methods of fishing, stock, culture etc. Thus
 the science of study of fishes developed into Fishery
 science and is recognized as a multidisciplinary field


under Zoology.



As the trend to develop fisheries is increasing all


over the world, Fishery science has become an important
 field of research. To improve fisheries, the support of



scientists and technologists is important. The


improvement will depend on quality of research and
 
development undergoing in research organizations


throughout the world.


Qeiinitiqnal Analysis


A comprehensive and well accepted definition for
 
Fishery science is not available as it is an emerging


subject area. Earlier concept of Ichthyology from which
 Fishery science has developed, is defined in popular


dictionaries, encyclopaedia and handbooks. Some of them
 are given below.


Dictionaries


Mc-Graw Hill Dictionary of Scientific and Technical


terms. Ed.4. Mc-Graw Hill Book Company, New York 1989.


Ichthyology - A branch of vertebrate zoology that
deals with the study of fishes.
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2.3.2.1


2.3.2.2


Fish — The common name for the cold blooded aquatic



vertebrates belonging to the groups Cyclostomata,


Chondrichthyes and Osteichthyes.


The New Illustrated Oxford dictionary Vol.1, Oxford


University Press, London, 1978.


Ichthyology — The study of fishes.


Fish ~ Animal living exclusively in water (strictly)
 
one class of vertebrate aquatic animals having gills

 throughout life and usually fins.

Bncxlepeedie


Mc Clane's New Standard Fishing Encyclopaedia and
 International Angling guide. Holt Rinehart Winston, New


York, 1974.


Ichthyology — the study of fishes.


Fish (usage) — Although plural of fish is fishes. The
 singular term has been accepted to mean all fish.


Encyclopaedia Americana, American Corporation, New York,


1973.


Ichythyology is a branch of Zoology that is concerned
 with fishes, their structure, classification, ecology and
 distribution.


Fish - An aquatic vertebrate (backboned) animal that
typically breathes by means of gills and moves by means
of fins.
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Encyclopaedia Britannica, Encyclopaedia Britannica Inc.,


Chicago 1985.


Ichthyology — Scientific study of fishes, including,
 as is usual with a science that is concerned with large



groups of organisms, a number of specialised



subdisciplines eg.taxonomy, ethology, ecology and


physiology.


Fishes - The term fish is applied to a variety of cold
 
blooded aquatic vertebrates of several evolutionary lines. It describes a life form rather than taxonomic


group.


Pandey, A.K. and Sandhu G.S. Encyclopaedia of Fish and
 Fisheries of India. Anmol Publications, New Delhi Vol.1


1992.


Ichthyology ~ the study of fishes a branch of natural
 history.


Fish - are backboned animals which breathe through
 gills and have fins.


gandbooks or Textbooks


Jhingran, V.G. Fish and Fisheries of India Ed.3


Hindustan Publishing Corporation (India), Delhi, 1991.


Fishes — are cold blooded aquatic vertebrates which
 breathe by means of pharyngeal gills, propelling and


balancing themselves by means of fins.



(31)
Fishery Science — Fisheries in its own right is a


multidisciplinary science.


Lagler, K.F. Ichthyology Ed.2 John Wiley & Sons, New


York, 1977.


Ichthyology - The study of fish - pure and applied
 aspects of science of ichythyology.


Fish - Fishes are cold blooded animals typically with
 backbones, gills and fins and are primarily dependent on
 water as a medium in which to live in.


Sharma, V and Grover, S.P. An introduction to Indian
 Fisheries. Bishen Singh Mahendrapal Singh, Debra Dun.


1982.



Ichythyology — the study of fishes is dealt with


under heads - taxonomy, morphology, embryology, ecology.


histology, physiolO9Y, endocrinology etc.


Fish - is a cold blooded vertebrate adapted to aquatic
 mode of life.



Royce, W.F. Introduction to the fishery sciences,


Academic Press, London. 1972.


Fishery Science - is the scientific study of the use



of living resources of the waters. Part of fishery science is concerned with biological, physical and


chemical aspects of the process of organic production;



(32)part with the distribution and abundance of resources;



part with the effects of fishing. It is an applied


science including study directed at basic understanding
 as well as study designed to provide a background for
 decisions.


Consolidated Qefinition


Most of the aforesaid definitions of ‘Ichthyology’ are
 primarily concerned with identification and nomenclature



of fishes. No publication even the world famous


encylopaedias or technical terms dictionary try to update
 the definition according to recent developments. Royce
 (2.3.3.4) gives an advanced definition which can be taken
 as the consolidated definition. Thus Fishery science in
 the broad sense is the study of exploited aquatic animal
 resources for the purpose of generating an increased


benefit to man.


Terminolosisal-Peve1oPmen§


According to Norman [1] the term fish originated from


the Greek word 'Ichthys' meaning Jesus Christ, son of
 God, saviour. Fish was an early christian symbol adopted



sometime in the second century A.D. In 'Bhagavata

 Purana', Matsya Avatar the fish incarnation of Vishnu
 whose function was to save mankind is described. It is
 known that about 71% of earth's surface is covered by


water. Fish is a vital food all over the world and it



(33)provides employment and export earnings to many. Fishing
 is one of the oldest employments. Primitive methods of
 fishing were reported from China and Japan. Fishing is



also linked with water transport. Earlier raft and


canoes used for fishing were used for transport also.


Fishes were in existence from about 5 million years
 ago. Aristotle is said to be the founder of Ichthyology



according to early history of fishes. In his work


"Historia animalium" a large portion deals with fish.


Early Ichythyologists concentrated mostly on systematics



and natural history of fishes. The applied aspects of

 fishery science developed later in 19th century. Fishery
 science, which comprises study of fishes and other

 commercially important aquatic organisms, developed
 recently, has two roots—in the development of marine
 biology and in the industrialization of fisheries‘ [2].

Development in marine biology started by the expeditions
 began with the survey voyages of James Cook. The science
 of oceanography started with the Challenger Expedition in
 1872. The collections made by the expeditions were at
 first examined in Universities. Later, separate Marine
 Laboratories were established. when decrease in yield
 
occurred after industrialization of fishery, scientific


advice was needed to explore new fishing grounds and to
 investigate reasons for change in catches. By the world



wide expansion of fisheries research a number of


organizations were formed in many parts of the world



(34)especially under Food and Agriculture Organisation (FAO).


Developments such as Laws of the Sea Conference which
 enforced Exclusive Economic Zone (EEZ) for coastal states



also influenced fishery science studies. More


international collaboration on research contributed to
 the development of aquaculture, environmental studies,
 fisheries management etc. Fisheries administrators and
 managers are relying more on advice from scientific
 researchers. This enhances the development of Fishery
 science.


Earlier developments in fish science and technology
 took place in many European countries due to fishery
 exhibitions which created an awareness in the minds of
 
the public. By the beginning of 20th century, there developed a relation between applied science and


industries. Fishery science research also became more
 applied with special concern for problems of fishermen.


The term fishery science became popular and established
 in the place of ichthyology.


§cope of the subject


The study of aquatic sciences is divided mainly into
 marine and freshwater sciences which are collectively
 called ‘Oceanography’ and 'Limnology' respectively.


These studies are of importance to Fishery science which
is an applied science. Oceanography and Marine biology



(35)studies such as hydrology, planktonology, productivity
 etc help to understand the reasons for fluctuations in



fish landings. Similar to aquatic science, fishery


science is divided into marine fisheries and fresh water
 fisheries (inland) based on the type of water. A third
 division, brackish—water fisheries which belongs to
 
either fresh or marine origin is also described [3].


Fishery science has thus developed all over the world
 
based on these strong foundation of the aforesaid


branches of aquatic sciences.


Qivisions_and_subdivisions
 Freshwater_fisheriesg(Inland)


Freshwater includes rivers, reservoirs, lakes, tanks



and ponds. Studies show that world’s freshwater


resources are mainly from Asian countries such as China,
 India etc. Freshwater fisheries depend on ecological
 features such as Physico—chemica1 and hydrobiological
 conditions. Recently research on unexploited brackish
 water areas such as mangroves is also being conducted
 extensively.


Marine fisheries


Marine fisheries all over the world include studies on
resources from oceans namely Atlantic, Pacific, Indian
and the adjacent seas. Developments in Marine fisheries
also show an increasing trend all over the world.



(36)
Both freshwater and marine fisheries are further divided based on the distribution. Thus there is the pelagic fishes which belong to the upper part of the

 water and demersal which belong to bottom part. Two
 divisions of fisheries commonly referred to in research
 organisations are capture and culture fisheries.

International Standard Statistical Classification on


Aquatic Animals and Plants (ISSCAAP) divides commercially


important aquatic species as follows [4]. Food fishes
 such as some crustaceans and molluscs, are also grouped
 under fishes.



QQQQ Division


1. FRESHWATER FISHES.



ll. Carps, barbels and other cyprinids.



l2. Tilapia and other cichlids.



13. Miscellaneous freshwater fishes.


2. DIADROMOUS FISHES.



21. Sturgeons, paddlefishes etc.



22. River eels.



23. Salmons, trouts, smelts etc.



24. Shads etc.


25. Miscellaneous diadromous fishes.


3 . MARINE FISHES.



31. Flounders, halibuts soles etc.



32. Cods, hakes, haddocks etc.



33. Reeffishes, basses, congers etc.



(37)Jacks, mullets, sauries etc.


Herrings, sardines, anchovies etc.


Tunas, bonitos, billfishes etc.


Mackerels, snocks, cutlassfishes etc.


Sharks, rays, chimaeras etc.


Miscellaneous marine fishes.


CRUSTACEANS.


Freshwater crustaceans.


Sea-spiders, crabs.


Lobsters, spiny rock—lobsters etc.


Squat lobsters.


Shrimps, prawns etc.


Krill, planktonic crustacea etc.


Miscellaneous marine crustaceans.


MOLLUSCS


Freshwater molluscs.


Abalone, wrinkles, conches etc.


Oysters.


Mussels.


Scallops, pectens etc.


Clams, cockles, arkshells etc.


Squids, cuttlefishes, octopuses.


Miscellaneous marine molluscs.


WHALES, SEALS AND OTHER AQUATIC ANIMALS


Blue Wahles, fin whales etc.


Sperm whales, pilot whales etc.


Eared seals, hair seals, walruses etc.



(38)64. Miscellaneous aquatic mammals


7. MISCELLANEOUS AQUATIC ANIMALS



71. Frog and other amphibians.



72. Turtles.



73. Crocodiles and alligators.



74. Sea squirts and other tunicates.


75. Horseshoe crabs and other arachnoids.


76. Sea urchins and other echinoderms.



77. Miscellaneous aquatic invertebrates.


8. MISCELLANEOUS AQUATIC ANIMAL PRODUCTS.


81. Pearl, mother—of—pearl, shells etc.



82. Corals.



83. Sponges.


9. AQUATIC PLANTS


The major divisions of fishery science where active
 research is going on include fishery biology, ecology,
 stock(management), physiology, reproduction, genetics,



pathology, pollution, technology, aquaculture and


marketing. They are briefly examined below.


?i$he£x.biQ1@gz



Earlier studies were mainly on systematics and


taxonomy of fishes. when fish catch began to decrease
other areas of the subject developed. Thus the food and
feeding habits, length~weight relation and other similar

biological studies were started by research workers.



(39)
These studies help in assessing the areas of fish


occurrence, habitat etc.


Eish stockmanagement (resource assessment)



The need to increase the fish resource led to the

 management of fisheries. New methods of fish stock


estimation were introduced, using statistics. The


establishment of Food and Agriculture Organisation led to
 many developments in fish stock management. FAO has a
 separate fisheries division which publishes data on fish
 landings and products from all over the world.


The increased demand for fish due to the growth of



population and rise in per capita consumption has


necessitated the establishment of an effective management
 system. Earlier, fish have been considered to belong to
 no one and so all waters were free and open to fishing.



Later, need for authority over territorial sea was


n


recognized and the limit of 200 mile Exclusive Economic
 Zone (EEZ) was set by the International Convention of Law
 of the Sea. Management of fisheries by laws becomes
 prominent when it is found that the abundant stock is


reduced by overfishing.


Fishery Ecology


Ecology is a broad, complex and very young science
which is a branch of biology with inter~relationships
among organisms and with their environment. As fish



(40)
lives in water, the factors which affect it include salinity, temperature, food availability, productivity

 etc. Ecological studies include pattern of distribution,
 population dynamics, age composition interspecies

 relations, food chains, production efficiency etc.

Fish Physiology


Physiological aspect of various functions like growth,



feeding, nutrition, behaviour etc. are important in fishery science. It is also helpful in aquaculture


practices where selection of species and rearing of fish
 are to be done carefully.


Fish reproduction


Different reproductive processes such as maturity,
 fecundity, spawning and development form an important
 division of study. These studies help in protecting the
 vulnerable species, culture and Predicting the fishery.


Fish genetics


With the development of fish culture, genetic studies



of fish are also gaining importance. Genetic studies have enabled evolving new hydrid fishes, artificial



fertilization, selecting fishes for culture,


identification of population etc.



(41)Pollution and Fisheries


Fishes are vitally affected by the media in which they
 live. The physical, chemical and biological changes in



waters affect the fish population. Physical and biological aspects are studied in ecology. Due to industrialization, discharge of chemical waste into natural waters is increasing. These chemicals cause pollution which is sometimes fatal to aquatic life.


Studies concerning pollution and its effect on fisheries
 are important for management of species.


2 5 l 10 Fish Pathology


Studies of disease of fish — causes and prevention
 form the pathology of fishes. Causes for disease vary
 and the kinds of diseases are many. Their prevention and



control are important in increasing fish yield and in

 fish culture.

2 5 l ll Fish Technology



Fishery technology is the application of the fish science to the industrial art of fishing, fish handling


and processing. Development of fishery practices began



by the mechanisation of crafts and gear. Use of


electronic and other gadgets for locating fishing grounds
helped to improve fisheries. For processing and handling
many new mechanised methods are applied. Even the
fishing vessels are having equipments for processing and



(42)
preserving fish. This division is a fast growing field with many new subdivisions such as ‘industrial


fisheries‘[5].


2.5.1.12 Qquaculture


The controlled farming of aquatic organisms is called
 aquaculture. Fish farming was practised in China in 2000



B.C. Subdivisions of aquaculture can be broadly


segregated by the type of water in which it is practised.



Freshwater or inland aquaculture and marine or


mariculture. Fresh water aquaculture includes culture of
 organisms both in fresh and brackishwaters. This has
 developed in countries with well developed freshwater
 resources. Mariculture or marine aquaculture originated



in Indonesia around 1400 A.D. Culture of marine


organisms is done generally in habitats like edge of the
 sea, inshore bays, covers, inlets and in floating cages
 or in open sea. Besides finfishes, cultivable organisms
 include shrimp, crab, oyster, cephalopod, sea turtle and
 sea cucumber. More emphasis is given in countries for
 culture of prawn as it is an important export item [6].


2.5.1.13 Export gf Aquatic Productﬁ (Marpetingl


Developments in fisheries and aquaculture has led to



increase in export items such as preserved fish and prawn, fish meal, oil, pearl, coral, turtlemeat and


seacucumber. Export of ornamental fishes and equipments



(43)for aquarium also have developed as an industry. India
 is one of the major countries exporting marine products
 to many countries. The export trend shows an increase
 every year.


2 5 l 14 Fishery Economics


Economic problems of fisheries management and



aquaculture are of recent origin. Measures for


management are to be taken with due consideration for



economic problems of those involved in fisheries.


Similarly aquaculture practices also have to be designed
 with reference to economic aspects.


Qpplications


Fishery science is an applied science including basic



studies as well as studies of new technological


developments. After the second world war, the need for
 food supply increased. Thus new methods and equipments
 for fishing were made use of to increase the fish catch.



Earlier there were no restrictions in fishing but the


need to conserve the resources which showed depletion,



resulted in the formulation of International Law of


Fisheries at the third Conference on Law of the Sea held
in Geneva in 1958. Management of fishery was done
scientifically which included limiting the fishing zone
for coastal states to 200 mile EEZs [7]



(44)Aquaculture developed applying modern methods and



techniques. ‘Improved methods of culture results in

 increased production of cultured fishes. Fishery science
 helped the development of fish industry. Export of fish
 and other marine products increased and it has become a


major income for those involved in the industry.


Improved methods of processing, preserving and quality
 control have produced better products for export. Thus
 fishery science has become capable of diagnosing the
 state of fisheries as a ‘bio technico~economic social


system‘ [8].


I091 Subjects


As the subject fishery science is interdisciplinary,
 it is a synthesis of a number of scientific disciplines,


concerned with fish as food — mainly Physics, Chemistry,
 Statistics, Microbiology, Oceanography, Limnology, Marine
 biology and Economics. These subjects help in developing
 fishery science directly or indirectly.


Studies of oceanography and limnology are concerned
 with physical, chemical and biological features of oceans
 and freshwater which enable fishery scientist to study



the factors affecting the production of fishes.



Similarly marine and freshwater biology deal with


structure, physiology, behaviour etc of aquatic fauna and



flora, which help fishery scientists to identify and


understand the relationship among aquatic organisms.
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Application of Physics and Chemistry is useful in the
 physical and chemical properties of the environment and
 fish processing techniques. Microbiology is applied in
 
quality control studies of fish and marine products,


fishery environment and culture. Economics is applied in



fisheries and also in aquaculture. Statistics is



applied to fishery science in stock estimates, yield


models, export of products and aquaculture. Application
 of law for fisheries management is also of importance
 when over-exploitation leads to depletion of resources.


Engineering is applied mainly in fishing and aquaculture



and is concerned with fishing gears, equipments,


construction of culture ponds and other equipments.


Classification Systems



Fishery science showed rapid growth after 19th


century. So the classification schemes developed earlier
 do not give separate consideration for this subject.



However, an analysis of the subject in various


classification schemes is given below.


pocumentgeneralclassification


General studies on fish such as taxonomy and biology



are given under Zoology. Fish technology and


aquaculture are classified as applied science in most
classification schemes.



(46)2 6.l.l Colon Classification, 6th Ed.



K92 — Pisces


KZ332 — Fish breeding (Animal husbandry)


1.2 Dewey Decimal Classification, 20th Ed.



597 - Pisces (fishes). Ichthyology.



639 - Fish breeding.


2.6 1.3 Universal Decimal classification



597 - Pisces (Fishes) Ichthyology 639 — Hunting, Fishing, Breeding



639.2 — Fishing


2 6 2 Document Special Classification


AGRIS



MOO — Fisheries


2 6.3 Abstracting Journals


2 6 3.1 Aquatic Science and Fisheries Abstracts.



63 — Ichthyology



204 - Practical aspects of fisheries



212 ~ Aquaculture



235 — Fishable stocks


2.6 3.2 Biological Abstracts


Chordata General and systematic Zoology
Wildlife Management, Aquatic
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Landmarks


The oldest written record about fishes is by Aristotle
(384—322 B.C.) in which the anatomy, physiology and
reproductive biology of fishes are given. Record about
fishes are found in the work "Auslandiche Fishe" by Bloch



(48)published in 1785. A valuable study of ichthyology is


given in Cuvier and Valenciennes work “Historie Naturelle



des poisons" published during l828"l849. Many


contributions on systematics and fisheries research were
 published afterwards. Among these, "Day's Fishes of
 India" and Munroe's "Fishes of India and Ceylon" give
 exclusive description with photographs of Indian fishes.


The latest catalogue on fishes of commercial interest has
 been published by FAO as "species identification sheets
 for fishery purposes" since 1970 [6].


The subject fishery science developed by mid 19th
 century when a number of expeditions like ‘Challenger’,


‘Valdivia' etc. and a number of marine laboratories were



built in various parts of the world. The need to


increase fish yield necessitated fisheries administrators
 and managers to rely on scientific researcher for advice.


This helped in proper utilization of available resources
 and conservation of stock.


Another landmark in the history of Fishery science is
 the International Convention of Overfishing which was held
 in 1946. After this, many commissions were established
 especially by FAO. These commissions became centres for



scientific forums but the problem of overfishing


continued. This is due to developments in techniques of
fishing which increased yield of fish and no limit was
imposed on fishing area. This led to the Law of the Sea



(49)Conference which established the 200 mile EEZ as limit



for fishing by coastal nations. Still the need to


control over-exploitation of some stocks like prawn is
 causing problem. This has to be managed by each coastal
 country using proper fishery management policies.


Development of aquaculture is an important event in



Fishery science. This increased the production of cultured species. Development of artificial feeds,


disease control methods, genetically improved species and



artificial fertilization are factors which made aquaculture popular. with the development of


recreational fishing, culture of ornamental fishes also
 increased. Research and developments have increased
 export of fish and fish products.


Trends in the Subject


Fisheries is an integrated activity directed towards
 food production and changes in the availability of the
 
resources have affected the catch, processing and marketing. The need to exploit potential fishery


resources has focused renewed attention on fish stocks



which were neglected or underexploited and on


technologies to make use of their exploitation to the
maximum possible. Research organizations all over the
world have a key role to play in this area. Change in

resource availability may be due to stock collapses,



(50)increased fishing costs, global resources limitation and



extended fisheries jurisdiction. Reaction to these


changes have affected industry and resource management.



Future challenges in the field are in fisheries


management, food supplies from fisheries, technological
 requirements and lack of exploitation of unconventional
 resources. Organizations like FAO have strengthened
 their capacity to help developing countries in matters of



fishery planning and in various technical fields


associated with rational exploitation and utilization of
 fishery resources. Collaboration of Research Institutes
 in developing countries with those in developed countries
 will be beneficial for development of Fisheries science


in future.


Major areas of research in fisheries science can be
 
broadly divided into capture and culture fisheries.


Based on this, research organizations also constitute
 their departments. Eventhough there exist two divisions
 of fisheries based on the type of water into freshwater
 
and marine, the research methods and techniques associated with both are similar. Research is being conducted in all the divisions of the subject with


emphasis on management, culture and technology.


Fish biology research is more fundamental and is

useful in identification, occurrence and taxonomy



(51)studies. Research on stock management applies mostly
 
statistical methods for prediction of potential yield such as extrapolation of present trends in catches,


extrapolation of resource estimation of a known area to
 the whole world, estimation of primary production and



production at each successive stage. In addition to


collection of statistics about stock, formulation of laws



and implementing them are important in resource


management. Scientific researchers and managers have



great responsibility in proper exploitation and


management of resources.



Fish ecology research is important in culture and


stock management as the ecological factors affect mainly



production and aquaculture. Recently stress and its

 effect on fisheries and bioenergetics of fish are studied
 as part of ecology.

Effect of pollution on fisheries is an active field of
 research as it plays an important role in managing the
 resources. Pollution due to sewage, industrial waste,



mining and agricultural waste are increasing and


threatening the very existence of many aquatic forms.


Fish mortality and diseases due to toxic effects show an



upward trend. Measures like legislation in use of


pesticides and treatment of wastewater before discharge
from factories are introduced in many countries.



(52)Research on fish physiology is a very important field.


Physiological aspect covers growth, feeding, nutrition,



behaviour etc. It is useful in many areas of fishery


science.



In aquaculture, preparation and utilisation of artificial feed helps a lot in culturing fish. Research

 on growth, reproduction, and behaviour are useful in
 fishing and selecting fish for culture. Toxic effects of
 fishes are also part of physiological research. Some

 toxic materials produced by fish are found beneficial as
 drugs as they have pharmacological 'properties like


anesthetics.


Research on fish genetics has ushered in a new era of



artificial breeding by pituatory gland or hormone injection, hybridization etc. These studies are of


immense use in mass producing fish fry for culture in


seed farms.



Fish pathology deals with causes and control of


diseases. Identifying the causes and introducing control
 measures are valuable in aquaculture and also for wild
 stocks when an outbreak of disease is reported. New
 
varieties of fish which are disease resistant are also


being introduced.


Fish processing and technology are active fields of
research as export of fishes has grown as an industry.



(53)
Developments in better means of preservation and


distribution have been accompanied by an evolution in the


processing of fish products before being delivered to
 
the consumer. A new branch of industrial fisheries


concerned with the use of fish products for purposes such
 as medicine, human food, making paint, ink etc, have
 evolved. Researchers have an important task of showing
 how the new fish and shell fish products can be used to
 the maximum effect. Fish technologists have a key role
 to play in helping developing countries to make greater
 use of their fish resources and reduce considerable waste



by spoilage or pests. The contribution of fishery


scientists on the technology of fishing and properties of
 fish as food have made possible increase of fish catch
 and export of fish products.


Aquaculture research has resulted in world—wide
 increase in fish production by culture. This growth is
 
largely due to the new technologies developed for


aquaculture purposes. Artificial breeding and fish seed
 production in hatcheries in the place of earlier method
 of collecting fry from natural waters enhance the output



of culture products. Research and practice on


polyculture or mixed farming are also gaining momentum.



Intensive aquaculture, where culture of fish is done

along with agriculture, horticulture, piggery, duckery
etc. is another area of fruitful research. The hobby of



    
  




      
      
        
      


            
    
        References

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Download now ( PDF - 331 Page - 7.53 MB )
            

      


      
      
        
  Related documents

  
    
      
          
        
            This  is  to  certify  that  the dissertation  work  titled,
        
      

        This  is  to  certify  that  the  Dissertation  titled “A  STUDY  TO  ASSESS  THE EFFECTIVENESS  OF  ASSERTIVENESS  TUTELAGE  ON  RAISING  SELF  ESTEEM  AMONG ADOLESCENT  GIRLS  IN

    
      
          
        
                  This is to certify that 
        
      

        This is to certify that Mr Ankur Thakur, from Centre for Management studies, Jamia Millia  Islamia has completed Internship with Tata Power Solar Systems Limited, Bangalore for two

    
      
          
        
            This  is  to  certify  that  the  dissertation  entitled  “FORMULATION  DEVELOPMENT  AND 
        
      

        This  is  to  certify  that  the  dissertation  entitled  “FORMULATION  DEVELOPMENT  AND  IN  VITRO  CHARACTERIZATION  OF  GASTRORETENTIVE  FLOATING  MICROBALLOONS  OF  LABETALOL

    
      
          
        
            (1) This is to certify that Mr
        
      

        Jitendra Kumar, student of Dayalbagh Educational Institute, Agra  completed a 6-week Internship Programme under Hankernest Technologies Pvt.. As part-fulfillment of the

    
      
          
        
            The Root of the Matter
        
      

        Providing cer- tainty that avoided deforestation credits will be recognized in future climate change mitigation policy will encourage the development of a pre-2012 market in

    
      
          
        
            INDEPENDENT MONITORING  BOARD.
        
      

        INDEPENDENT MONITORING BOARD  |  RECOMMENDED ACTION.. Rationale: Repeatedly, in field surveys, from front-line polio workers, and in meeting after meeting, it has become clear that

    
      
          
        
            SMART CONNECTIVITY ALONG THE ASIAN HIGHWAY NETWORK IN THE TIME OF COVID-19 
        
      

        Harmonization of requirements of national legislation on international road transport,  including requirements for vehicles and road infrastructure ..... Promoting the implementation

    
      
          
        
            This is to certify that this Thesis entitled " 
        
      

        Carmona et. In the theory of Random SchrOdinger Operators, one  deals with a collection of random operators in a single fixed Hilbert Space. The  assumption of strict

      



      

    

    
            
            
      
  Related documents

  
          
        
    
        
    
    
        
            This is to certify that the dissertation entitled, 
        
        
            
                
                    
                    120
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            This   is   to   certify   that   this   dissertation   entitled
        
        
            
                
                    
                    102
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            This is to certify that the work embodied in this dissertation  entitled  “
        
        
            
                
                    
                    117
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            This is to certify that the dissertation entitled  “FORMULATION 
        
        
            
                
                    
                    136
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
             This  is  to  certify  that  the  dissertation  titled  
        
        
            
                
                    
                    118
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            MSME Definition in India: The  Present State and the Imperatives
        
        
            
                
                    
                    20
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            This  is  certify  that  the  dissertation  titled  “
        
        
            
                
                    
                    125
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            This  is  to  certify  that  the  enclosed  work 
        
        
            
                
                    
                    183
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Company

        	
             About us
          
	
            Sitemap

          


      

      
        Contact  &  Help

        	
             Contact us
          
	
             Feedback
          


      

      
        Legal

        	
             Terms of use
          
	
             Policy
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Get our free apps

        	
              
                
              
            


      

    

    
      
        
          Schools
          
            
          
          Topics
                  

        
          
                        Language:
            
              English
              
                
              
            
          

          Copyright azpdf.net © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




    
    

    
        
            
                

            

            
                                
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


