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Dear br. Iwivedi,

kducational  Consultants I[rdia Limited (Ed.CIL) have the
privilege of submitting t+. you the Ixtailed Project Report (DPR)
on Vocational Curriculum ti Marine Fisheries for VIII, IX and X
Classes in lLakshadweep. ‘Tl¢: Islark Development Authority has taken
nunerous steps for an all round development of various Islands
including Lakshadweep. 'The Department of Ocean Development (DOD),
Govt. of 1India, has been entrusted with the task of developing
vocational education fishe: ies in the Schools of Lakshadweep. The
DOD assigned the task of preparing the DPR to Ed.CIL vide their
Letter No. DOD/56/1DA/7/87 dated March 1, 1988, An Expert Cammittee
comprising of the following nembers was constituted:

1. Dr. V.N. Vashist, Chairman
Managing Director,
Fd.CIL.

2, Shri Y. Srikrishna, Co~Chairman
Director,
Central Institute of tisheries
Education,
Bambay .

3. Shri M.D. Zingade, Member
Asstt. Director,
National Institute of (eanography,
Bombay .

4. shri A.G. Kalawar, Member
Former Director of
Fisheries,
Govt. of Maharashtra,
Bombay .
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5. Shri M.P, Bansal, Member
Director (Education},
Lakshadweep Administr.ation,
Karavati,
Lakshadweep.

6. Shri V. Ravindraruathai, Member
Scientist,
Central Marine Fissheries Research
Institute,
Cochin.

7. Representative of ! Department of Member
Ocean Development,
Govt. of India,
New Delhi.

8. Shri B.L. Mathur, Member Secretary
Consultants, Ed.CTl,
New Delhi.

The Committee was helped by the Central Institute ot Fisheries
Education, Bambay in preparing the detailed syllabus of various
subject areas in Marine Fisheries for teaching to V1II, 1X and X
classes in the schoolg ¢f L.akshadweep. The project report reflects
the collective and cumgpylative wisdam, experience and expertise of
the distinguished mempers of the expert group as well as various
specialists in different areas who had been associated in the
preparation of this detailed project report.

We would 1like o place on record our appreciation for the
whole hearted couperation of the expert group and particularly of
Dr. S.N. Dwivedi, additional Secretary, Department of Ocean
Development, who congtanlly advised the expert group on various
aspects of the objectives of the scheme as well as the course
content and also the need to develop a practice oriented syllabus
so as to generate self-employment among the students  of
Lakshadweep.

We would also ljke to express our gratitude to the Director
and other officials of the Central Institute of Fisheries
Education, for their wvaluable contributions and cooperation in
preparing the syllabus as well as the teaching aids. Our special
thanks are also due to Shri P.M. Sayeed, Member of Parliament from
Lakshadweep whose praqgmalic coauments and advice has helped the
expert group in  fomsilating  the project report in  the

right perspective. e also acknowledge the conlribution of
i
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Mre ™M.,P. Bansal, Director (Education), Lakshadweep for the advice
an ‘he objectivity of the scheme and for highlighting salient
Egﬁﬁkes of the prevalent situation in the Islands. We would also
ko register our thanks to Dr. Y. Kamaal, Assistant Director
1 (Fisheries), I1.C.A.R., New Delhi who had been kind enough
through the manuscript and sugqgest changes.

In behalf of Management of Ed.C1L, my col leagues and on my own
beh#Y, I take this opportunity to express our sincere gratefulness
to the Department of Ocean Development, Government of India and the
Administration of the Union Territory of Lakshadweep for giving us
this opportunity for preparing this report.

Ne sincerely fv« that this report will meel the expectations
of tie Department i Ocean Developucnt as well as the Lakshadweep
Administration. We would also like to request the DOD to give us
the opportunity to implement the ptoject report and would like to

assure that Ed,CIL. will be able to xmplemenL the same on a turnkey
basis arxl within the agreed time frame

With kind regards,

Yours sincerely,

( V.N. VASHIST )
Dr. S.N. Dwivedi,
Additional Secretary,
Department of Ocean Development,
Q3O Camplex, Block 12,
Mahasagar Bhawan,
New Delhi.
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PREFACE

In the recent past the islards have been receiving greater
attertion under the Island Development Authority which has been
constituted under the Chairmanship ot the Prime Minister himself. One of
the widespread problems is of the educated unemployed. It is well known
fact that after the High School and after otiher educational degrees tLhe
youngmen are looking forward Lowards the Gowvernment for white collar
jobs. With the development of the islands they have alienated themselves
from the traditional sector and the naturally available resources of the
nceans. Their ancestors navigated extesnisively and provided dried fish to
rraders. After extensive deliberation:, the IDA has decided to introduce
voxrat ional education at High School level in the schools of Lakshadweep.
This is a new and challenging task in which efforts have to be wmade that
the students are reoriented and develuy confidence that on completion of
thia course they can be gainfully empliyed for management of the marine
living resources and fisheries. Theretoie, Marine Fisheries Syllabus has
been designed for classes VI11, IX and X, While designing these courses
the Department of Ocean Development has consulted various experts and
have undertaken formulation of the syllabus through the FEducational

Consultants India Limited.

The present syllabus apart frow giving greater importance to
practical work also introduces the concept of "Earn while you learn".
1The students are provided facilities for marine Ffishing. Whatever

catches they get, would be shared among themselves so that they develop



a confidence that fisheries is & paying proposition and they would be
able to earn more than what 'hey get in white collar jobs. Suitable
linkages with thie Governmenl ilpartments and the Fisheries Corporations
should be provided so that on ::oupletion of the course students are able
to obtain finance for fishing h.ats either for a small group of 4 to 5
students or on cooperative basis. This will ensure that students after
canpletion of the course are -ielf employed in fishing, in post harvest
technology, product developmeni: and marketing so that they can earn more

than Rs. 20 thousand per annuu.

Around the iisland fish 18 a permanent renewable resource and their
optimum managememt without affixt ing the environment would go a long way
in providing additional jobs. (t is hoped if this programe becomes
successful then, similar programmes can also be introduced in other

islands and coastal states of Iniia.

I take this opportunity t> compliment Ed.CII, the Central Institute
of Fisheries Education, Bombay (ICAR), Educational and Technical experts
fron Lakshadweep and others who have worked hard for successful
completion of ithe project. Our grateful thanks to IDA who have given
this opportunity to develop vr:al.ional courses in Fisheries — which open
up new sector forr self employmzni. and makes education more meaningful to

harness natural renewable resouirces,

S.N. TWIVEDI
Member 1DA
Department of Ocean Development
Govt. of Irdia
New Delhi



THE ASSIGNMENT

Phcational Consultants India Limited (EQ.CIL) has been entrusted
the task of preparation of a detailed project report on the designing of
a vocatidnal curriculum for Classes VI1{, IX and X in Lakshadweep by the
Department of Ocean Development, Govt. of India vide their Letter No.
mon/56/MA/7/87 dated March 1, 1988. The project report was to be
prepared under the quidance of an Advisory Committee which was

constitwed for the purpose. The folluwing is the Advisory Committe:

1. Dr. V.N. Vashist, Chairman
Managing Director,
Ed.CIL,

2, Shri Y. Srikrishna, Co~Chairman
Director,
Central Institute of Fisherio«
Educat.ion,
Bombay .

3. Shri M.D. Zingade, Member
Asstt., Director,
National Institute of Oceanc gt aphy,
Bombay .

4, shri A.G. Kalawar, Member
Former Director of
Fisheries,
Govt. of Maharashtra,
Bombay .

5. Shri M.P. Bansal, Hember
Director (Education),
Lakshadweep Administration,
Karavati,

6. Shri V. Ravindranathan, Nember
Scientist,
Central Marine Fisheries Research
Institute,
Cochin.
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7. Reprresentativee of Deper tment O3 Member
Ocean Developnme snt,
Govtt. of Imdiia.,
New Delhi.

8. Shrii B.L. Matlhur, Member Secretary
Consultants, 1EAd4.(1L,
New Delhi.

The Adviisory Connm*ttee was to be assistel by several course

comittees which were: ;:'fon‘stitnet,ed and headed by senior members. The

following were: the cour'sse‘:‘ omit tees constituted for the purpose:

A. Fishiing Techno oy

1. Mrs. Lat:a 'Stenoy,
CIFE,
Bombay .

2. Shrri Har iidas
CIFE,
Bambay .

B.  Post: Harvest Teschpolodly

1' DI'- D.}}. ““Qa(;'
CIFE,
Bombay .

2. Shrri Rameacshandrarni,
CIFE,
Bambay . i

3. Miss 0.V, '(§£re,
CIFE,

Bombay .

C. Fishewies Bioiwy

1. Dr. M. Iweumd,
CI¥E,
Bombay .

2. Shri P. Aochiyi
CIFE,
Bambay .



3. Shri D. Gulati,
CIFE,
Bombay .

D.  Economics and Co—operation

1.  Shri P.V.S. Rao,
CIFE,
Bombay .

2. Mrs. R, Tiwari,
CIFE,
Bombay .

k.  Fishery Oceanography

l. br. P. Govindan,
National Institute ..f Oceanography,

Bombay .
In addition to the above, Prof, K.K. Ghosh, CTFE, Bambay ard Prof.
Raju, Regional College of Education, Mysore made valuable contributions
in preparation of the course, the various departments of Central

Institute of Fisheries Education were involved in preparation of the

course curriculum and teaching aids,

Ed.CIL constituted the following team for undertakiing the project

at its end:

l. Dr. V.N. Vashist, Project. Director
Managing Director,
Ed.CIL.,

2. shri M, Visweswar, Project Leader

General Manager (Prujests),
Ed.CIL.

is



3. Shri B.L. Mathur, Project Consultant
Consultantc,

Ed.CIL,

4. Shri J.J. Nandi, Project Coorindator
Asstt. Mamnager (Project:s),

Ed.CIL

Dr. S.N. Dwivedi, Additional Secretary, Department of Ocean
Development.,, Govt. of India adlressed the Aldvisory Committee regarding
the objectives of tlhese vocational courses. The major objective is that
content and qualitty of the cou se should be such that students should
develop confidence, capabilily ad desire to take to fishing as self-
employment, rather than lookiing for white collar jobs. buring the
practical course, incentives !0 [ishing should be so designed that
students develop .a keen desite 1o undertake tishing and develop
conf idence that it is a rumunerdljve career.

The Departmemt of Ocean levelopment, Govt. of JIndia and the
Department of Education, Govt. of lakshadweep had given the following
guidelines in preparation of the curriculua for marine fisheries:

1. The course structure prepared should fit into the existing

structure of teaching in (lasses VIll, IX and X,

2. The weightage for practical trainiy in fishing should be
maximum so that the 3tadents ca seek  employment/self-
employment. once they pass out from the secondary school.

Considering alll the issues inw.lved, the 2xpert group decided that
the proposed curriculum should b= given egnivalant weightage in terms of
time allocations as given tc :cran subjects. Tt was also desired thal
the project report:s should detasl it the equijment list, the teaching

aids, cost struciture, the <! iy pattern Al other details required



for introducing this curticulum in the schools in the coming academic
year. All these parameters have lxen taken into consideration and have
been taken into consideration and have been detailed out in the project

report.

To prepare the project repott, EAQ.CIL had cornsultations with a
large number of officials and social workers prominent among which  is
the local Member of Parliament, M:, P.M. Sayeed fram [akshadweep. Ed.CII,
organised a number of meetings in Bombay and Delhi to thrash out issues
related to the course structuie and curriculum details of marine
fisheries. A large volume of txxks were consulted and the on—yoing
programmes in marine fisheries in schools of Maharashtra and Kerala were

studied in prepariny the report.,

The present report incorporates a draft syllabws, which would be
modified after it is put across to various experts and their views
obtained. The chapterisation scheme gives details of all facets of the

implementation of the proposed schene.

Ed.CIL is greatly lrdebted for the valuable contributions made by
Dr. S.N. Dwivedi, Addigional Secretary, Deptt. of Ocean Development,
Govt. of India, Mr, P.M. Sayeed, M.P., Lakshadweep. Dr. Subramaniam,
P.5.0., Deptt. of Ocean Developnent, ILakshadweep and the members of
Islands Development Authority. It appreciates the hellp extended by the
all members of the Technical Division, the Finance Division,

Administration Division of Ed.CIL in completing the project report in

time.






THE SUMMARY UF THE REPORT

Educational Consultants India Limited have prepared this Detailed
Project Report for introducing vocational curriculum in classes VIII,
IX and X in the schools of Lakshadweep Islards. As an input to the
preparation of the Report, sufficient number of documents pertaining to
education, job  prospects, socicr-economic aspects and  manpower
requirement of the region have been studied. bDetailed discussion have
heen held with large section of people concerned with administration and
development of education of the 1:lands. The Report lays down the
complete  setting in which a vocational curriculum in Marine Fisheries
has o fil in the present scheme f Class VIIL, IX and X without

disturbing the pattern of training f:.!lowed in the schools at present.

The curriculum designed 1is practical oriented with sufficient
incentives to the students. It aim: at imparting training right at the
school level for self employment by iving emphasis on development of
cooperatives and marketing. This will bring about all round development

in the form of a self-sustaining econowy in Lakshadweep.
The salient features of the Report are summarised below:

1. The first chapter brings out the geographical, demographic and
socio-economic setting of the Union Territory. The population,
literacy, occupation, educational development and industrial
setting is discussed. It has been indicated that nature has
given abundant Marine Resources around the Islands and the

same are required to be exploited for improving the economy.

X3
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The next chapter deals with socio—econdguic  perspective  aiw
identification of wvocat ional courses based on the available
natural resources. The lata of fish landing from 1975 ko 198%
has been given and th2 same has beenn compared with  the
exploitable Marine kesaiirces. The wide gap between the twe
clearly indicates that =afficient trained manpower is needed
to exploit tLhe same ard hence a vovaltional course in  Marine

Fisheries has been propo:sed.

In Chapter I1I a complet.: structure of the proposed scheme has
been given. The whole course of Marine Fisheries has been
divided into 5 subject areas viz., Fishing Technology, Post
Harvest Technology, Fisheries Biology, Cooperation — and
Marketing and Fishery ‘ixceanography. Out of the total time
available, only 25% time has heen allocated for Theoretical
Instructions in class rooms. The remaining 75% of time will be
devoted for Practical Work. The practical work has further
been divided into 2 papers viz. Indoor Practical work to he
done in Laboratories ! Workshops, and out door Practical
Work in the form of actual fishing in a boat. Nearly 50% time
has been allocated for actual Fishing trips where the students
will learn all aspects «f Marine Fisheries. 1In order to give
incentive, it has been proposed that most of the fish catch
may be taken by the stirlents. In the same chapler objectives
of subject areas amrxd the Teaching Methodology has leen

discussed. It has bean proposed thal a class consists of 36



students for theoreitcal  instruction. For imparting
instruction in the laboratory, the unit has to be divided into
2 batches of 18 students each. For fishing trips 3 batches of

12 students each have been treated as an unit.

The fourth chapter gives complete evaluation pattern with
emphasis on the continous assessment for Practical Work. A
skill evaluation card has been designed so that the teacher is
able 1o keep record of continusus assessment of each student
on o scientific bhasis. Terminal assessment will continue as

usual because this course is to tit in the existing scheme.

Chapter V deals with staff siructure. In this chapter two
modules have been suggested. Tn one module when  the
administrat ion pun:h:ases the boats for fishing, it has been
suggested that the services ot crew members recruited can be
utilised for conducting Practicals during off-season period
viz. when the sea is rough an! fishing is not being done. The
seconk] moxdule suggests that fishing boats are hired alongwith
the crew on a contract basis and staff for conducting

practical classes is recruited separately.

The last chapter deals with the requirement of space for class
room, laboratories  and workshops. Different types of
equipment, glassware and consumable items required have been
detailed and finally the cost structure has been worked out
under different heads spreading over a periad of 2 financial
years till the end of the current plan period.

XV



7. In the end 5 Annexiuire have been given, These are as

i)
ii)
iii)
iv)

v)

Curriculum Details for (lass V111, 1X and X.
Bibliography, Referenrce Material for Teachers.
List of Equiprent.

List of Charts.

List of Persors who were Consulted.

xvi

follows:



CHAPTER I

INTRODUCTION

1.1 GEOGRAPHICAL SETTING

Lakshadweep 1is a group of Coral Islands in the Arabian Sea. These
are scattered about 280 to 480 Kms. off the Kerala Coast. There are a
total of 36 [slands comprising an area of 32 sq. kms. and only 10 of the
islands are inhabited. Fig. l.l gives the map of these Islands. The map
inddicates that these 1slands lie belween 80 and 120~30' north latitude
and 7]” and 74U east longitude.

Lakshadweep became an Union Territory in 1956 and since then the
Govt. of India is taking keen interest in the development of these
islands. Although the total land arca of these islands is very small,
but considering the Lagoons, submergex! banks and reefs, its total area
works out to 4200 sg.kms. Apart from this, the territorial waters spread

over an area of 20,000 sq.km. and the economic zone area is 4,00,000

sq.km.

1.2 DEMOGRAPHY AND SOCIO-ECONOMY SETTING

According to 1981 census, the total population of this Union
Territory is 40,249. Table 1.1 shows the population, area and literacy
rates of 10 inhabited islands. Kavaratti, Amini and Minicoy islands have
urban population which form 46.2% ot the total population. Another
important feature of these islands is that the progress in education was
rapid after they became an union territory. The literacy rate rose from
23.57% in 1960-61 to 55.,07% in 1983-84. The rate of progress shows that

it may be possible to universalise eduration up to the age of 14 by

1995,
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LAKSHAIMEEP AREA AND POPULATION 1981 CENSUS

TABLE 1.-

Kavaratti Tahsil Amini Tahsil Andrott Tahsil Minicoy Grand
Tahsil Total

Kavaratti Agatti Amini Kadmat Kiltan Cheliat Bitra Andrctt Kalpeni Minicoy

{(Urban) (Urban) (Urban)

1. Population Persons 6604 4111 5367 3114 2375 1486 181 6812 3543 6658 40249
Males 3623 2136 2776 1578 1189 734 101 3311 1838 3091 20377
Females 2981 1975 2591 1536 1186 750 80 3501 1705 3567 19872

2. Area of Sq. Kms. 3.63 2,7 2,59 3.1 1.6 1.G 3.1 4.8 2.3 4.4 32.0

3. Population per 1819 1523 2072 1005 1484 1484 1810 1419 1540 1524 1258

5q.Kms.

4. Percentage Decadal 49.41 30.30 18.16 28.89 16.08 23.67 61.61 25.57 12.40 24,63 26.53

Variation

5. No. of Females 823 925 933 973 997 1022 792 1057 928 1154 975

per 1000 males

6. Percentage of 84,57 96.52 95.83 97.21 95.92 95,55 99.45 96.51 97.15 92.29 93.82

Schedule Caste

7. Literacy Rates:

Persons 60,22 54,76 48.48 56.07 46.86 49.93 46.96 48,78 55.88 65.29 55.07
Males 70.74 64,10 62.90 64.01 56.01 54.90 52.48 61.58 67.19 71.40 65.24
Female 47.43 44,56 33.04 47,92 37.69 45.C7 40.00 36.68 43.70 59,99 44,65




The inhabitants of this Island Territory are Muslims, and have heen
classified as Scheduled Tribes. The majority of the people belong to the
Shafi School of Sunni Sect. The language of the islanders is a dialect
of Malayalam with local variation, except at Minicoy where the language

is Mahl which has its own script known as "Diwehi Tana".

An interesting social feature is the matrilineal family systen,
because of which the women folk enjoy a high status. The customs of the
people of the islands except in Minicoy are in other respects some=-what
similar to those of their counterparts in the Malabar area of Kerala

State. The people of Minicoy dress like Maldivians.

1.3 OCCUPATION

The traditional occupation of the people is Fishing and coconut
growing, but the spread of education has resulted in the virtual
breaking down of the traditional society. The educated people fran the
lower caste are not going for the caste based jobs. They are satisfied
with even 1low paid Government jobs in preference to traditional jobs
which kept them in bondage. It is at times, even difficult to get enough
people to climb trees for plucking coconut. There is "Educated
Unemployed Association" in almost all islands. White collar jobs cannot
be found for all the educated people. The 1981 census shows that there
were 300 graduates and 270 technical diploma holders available in the
islanis for employment. About 100 students are sent every year to the
mainland with scholarships for higher education. By the year 2000, the
islands may have about 1400 highly qualified persons, In addition, there
are school leavers who are not familiar with traditional skills and are

not sufficiently qualified for any Government job. 'Thus it is concluded



that although the literacy rate of these islanis is much higher than the
national average, the linkage between education and economy is very
weak. It is possible to improve the economy only when the young
generation is put on socially useful productive work along with formal
education right at the school level. The ultimate answer for all this is

to introduce the vocational scheme at the school level,

Table 1.2 shows the educational development in Lakshadweep from
ly6U-61 to 1983-84 and Table 1.3 shows the expenditure on education for

each plan starting v ou the 11 Five Yesr Plan to the VII Five Year Plan.

bty a2 o . P

Year No. of Enrolment Teacher Literacy

Institutions Strength Percentage
1960-61 10 3450 83 23,57
196565 31 4980 260 -
1971-72 41 7050 345 43,66
1973-74 42 7660 359 -
1979-80 39 11160 472 51.08
1983-84 42 13550 615 55,07

Source: VII Plan Lakshadweep.




w13

EXE?HDITURE. ON EDUCATION

(Rs. in Lakhs)

Plan Period Allotment Expenditure

Second 1956-60 12,04 11.98
Third 1960-65 18.83 35.98
Fourth 1960-74 36.29 42.89
Fifth 1974-78 72,71 77.82

1978-80 138,11 42,48
Sixth 1980-85 150.00 288.80
Seventh 1985-90 827,21

. - -

Sources VII Plan Lakshadwéejp (Proiccted).

By the end to the VII jlan, the enrolment of students is expected
to increase to 16,700, ke !UNICEF is helping in meaningful
implementation of Socially tjseful Productive Work (SUPW) in  schools.
There are 2045 students im High School at present and the number may

increase by another 1000 at the end of the plan.

Table 1.4 shows yeaw wise bneak up of outlay in Education in

different Sectors.
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SEVENTH PLAN OUTLAY IN EDUCATION

(Rs, in Lakhs)

-

Sl. Sectors Proposed Year-wise Outlay
No, Outlay

1985-86  1986-87 1987-88  1988-89  1989-90

1. Primary

Education 141,71 20.63 26,21 25,94 33.65 35,28
4. Secondary

Fducat.ion Al.87 30,86 19,89 41,71 46,12 52,30
3. Higher

Education 130,07 12,19 4,35 28.37 22,90 38.49
4. Sports ard

Youth Welfare 300,99  51.20 5,29 62.88 62.01 68.92
5. Administration 40.84 1.40 /.99 8.10 8.75 8.86
6. Adult

Educat ion 2.50 0.50 0.50 0.50 0.50 0.50

Total 827.21 122.61 158,22 167.50 174.53 204.35

Lakshadweep has fixed the folliwing priorities for the VII Plan in
Education,

1. Qualitative improvement of hducation System.

2. Facilities for improving Pre-primary Education.

3. Vocationalisation of Educat ivn in Secondary stage.

4. Improvement of Administrative Efficiency.

5. Eradiction of illiteracy and Spreading of Universalisation of

Elementary Education,



6. Additional tacillitjes fr higher education.
7. Consolidation of® Achiievoments.
8. The entire chiildren «f school going age to be brought to

school.
1.4 INDUSTRY

Any industrial ventun: in the Island should Lake into account che
delicate ecological balamce existing in the island. Transplanting
mainland technology to thie i-lanis may be dangerous. Dry processes are
to be preferred as compatied 10 wet processes while some industries are
identified. Moreover, shwitage of land 1is a major constraint Zor
construction of a factory. Fam.iyg out industrial process to householid,
collecting, testing, quaillity introl and wmarketing may be better
approach, Careful thoughit iw 1) be given for establishing industry in
the area of fishing andi coconiil. products keeping in view the ahove

mentioned points.

The estimated value off the :alcareous sand, available in abundance
in the islands and which is one of the essential raw material for the
manufacture of white cemaen)t, is about Rs. 5000 crores. The annual
exploitable quantity of “Juna f{ish alone is estimated to be about
1,00,000 tonnes. Other ‘warieties of fish add up to another 1,00,000
tonnes, Coconut fibre is amcther industrial raw material. The industries
based on these raw materials is & possibility, but land availability
without disturbing the ecolngy i rery limited and starting factories in

the conventional sense may te ditticult.



Keeping the ecological and environmental factors and the potential
of  the rich natural resources in view, it is advisable to promote the
traditional and natural resources based industry in the islands. The
population of the islands have a rich traditional heritage. The younger
gemeration, though literate, have to be educated and made aware of the
economic viability and profitability of the traditional trades and
industry. To bring about such a change, it is necessary to start at the
hasic level by introducing vocational eduration in traditional trades at
the secondary level. This is to be supported by schemes for self-
employment, development of co-operatives and marketing agencies to bring

about all round development in the form of a self-sustaining economy.
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CHAPTER 11

VOCATIONAL SCHEME FOR LAKSHADWEEP

2.1 GENERAL

For overcoming the problem of  'Educated Unemp loyment*
Vocationalisation of Education is the answer. The vocational education
will be a distinct stream tu prepare students for identified occupation
spanning several areas of activity. In general, vocational courses based
on agriculture, marketingi, social service, entrepreneurship and self-
employment are to be desiiynid, and the same will vary fram place to
place. The graduates fram vocational course need not fear that they will
not get opportunity for vertical wmovement in their life. On the contrary
deserving candidates will get chance under predetermined condition for
professional growth and carcer improvement. While ITIs and Polytechnics
would cater to the needs. «f the organised sector, the thrust in the
school programme would be: un th2 section not covered by them and on the
potentially very larger sieirvice sector. The school system would give
greater attention to the areas of Agriculture , Agro—-industries, Home
services, and para-medica: vixcations. The choice of starting vocational
courses at school level at lLakshadweep islands is based on the

recommendation of the Educaliwnal Policy and the needs of Island.

2.2 IDENTIFICATION OF VOCATL#Ai. COURSES

A number of vocational :yuses were identified in following areas

for Lakshadweep islands:



1. Fisheries based courses.
2, Agriculture based courses.
3. Industries based courses.
4, Health related courses.

5. Coconut and Coir based courses.

Out of 5 broad based courses mentioned above, greater emphasis has
be:en given for starting a vocational course in Marine Fisheries, as it
iss a traditional trade of the islard people and has a great potential

for ensuring economic development of the Islands.

The traditional method of fishirg is the hunting technique. This
can be improved by introducing a vocational course in modern fishing
techniques, viz., use of fish detector, modern methods of navigation,
knowledge of oceanography, post harvest technology, boat repairing,

emnyine maintenance etc.

In addition to fishing technology, there is scope for fish farming
as most of the islands have lagoons attached to them and are ideally

suited for adopting the farming techniques.
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TABLE 2.1

COMPOSITION OF MARINE FISH LANDINGS (IN TONNES) IN LAKSHADWEEP DURING 1975 TO 1984

Sl.No. Name of Fish 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
1. Elasmobranchs 325 354 296 198 364 284 211 240 332 287
2. Halfbeaks & 29 33 58 144 101 99 113 87 103 62

Full Beaks
3. Flying Fishes 30 41 30 33 16 29 1€ A 2F 15
“. rErcnes 180 193 2ii 163 203 376 315 230 252 205
S, Goatfishes 34 58 29 27 27 27 25 27 32 24
€. Other Carangids 61 94 65 60 58 80 105 214 147 45
7. Seer Fishes 66 87 41 4} 24 21 50 99 59 59
g8, Tunnas 193z 1291 1166 1875 2694 1760 2236 2966 3303 4313
a. 2:il1l Fishes - - - - - - - 42 i3 42

10. Barracudas 17 20 15 18 i1 14 12 10 19 14

i, Zephalopcds i9 40 23 20 15 13 14 2z 16 14

12, Miscellaneous 232 361 381 201 233 206 203 235 221 251

Total 2931 2572 2315 2780 3846 2909 3300 4201 4542 5331

M.2.S. 28/8



2.3 VOCATIONAL COURSE IN MARINE FISHERIES

Fisheries is the biggest possible source of employment fqr ‘tbe
islands. The annual possible harvest of Tuna is estimated to be aBout
1.00.000 tonnes. A similar quantity of Sharks could also be harvested
without depleting the stocks. The actual catch per year is less than
5000 tonnes. Table 2.1 shows the composition of marine fish landings (in
tonnes) in Lakshdweep from 1975-85. From the table it is clear that
major contribution to the total landing has been accounted for by tunas
forming about 68% on the average every year of the total catch. Major
species that contribute to tuna Fisheries of this area is the oceanic
species of tunas. The dominant species among them are skipjack and
yellowfin tuna.

Tuna is a migratory fish, and these fish travel thousands of miles
in a year enroute Lakshadweep. What is not caught in the islands is
harvested by Japan and other countries and thus it is a great national
logss in economic terms. This hidden treasure of nature needs to be
exploited in a big way.

The technique adopted by the Islanders is that they go in search of
shpals of Tunas with live baits in lwats. After detecting the shoals of
Tuna, live bait is put on the sea and artificially creating a situation
in the sea to make an impression that big shoal of bait is moving. This
attracts the Tuna to the side of the boat, and with the help of the
hooks, Tuna is caught.

Thus a vocational programme iu Marime Fisheries at the school level
will enable the students to apply scientific methodology and acquire
skills by which the fish shoals can be guided to predetermined location.
Modern fishing technology will thus be very useful for catching a large

nunmber of fish and any number of people can be employed in this area.
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This area can further be ext:einded t» fish farming, fish preservation ard
all other activities connect.ed witn the fishing industry.

About 350-400 student:s attend the 8th standard every vyear. The
objective is to provide careerr opportunities for this number every year.
About 20-25% of these staudents may go for higher education. The
remaining 75% have to be .diverted through the vocational stream to

provide them gainful employmeent ani self employment opportunities.

2.4 Fisheries Courses run iin other States

At present no where in ‘the country, a course in Marine Fisheries is
being run starting from Claiss VIII. The Maharashtra Government runs a
general courses in Fisheries at Classes IX and X level. In addition the
Maharashtra Government also' 'Un vocational courses in Fisheries at the
plus two level. While the crourses developed at class IX and X gives an
exposure to the students regarding fisheries in general, the courses at
the level of class XI and ¥]I] give a complete insight in different
aspects of all types of F'isheries and is more practical oriented.
Although, the experts commjttees have taken help from the contents of
these syllabii, but the cwourse content in Marine Fisheries has been
developed on scientific 1lines !aking into consideration the local
corditions and environment off Lakshadweep. All efforts have been made to
make the syllabii as real istic as possible, but the teachers and
instructors need to be ¢iven aii orientation course to orient them
towards the modern teaching inethriclogy and upgrade their knowledge in
Marine Fisheries. Text bookss a2 to be developed as early as possible,

to facilitate proper teaching =t tir subject.



CHAPTER II1I1

STRUCTURE OF THE PROPOSED SCHEME

3.1 GENERAL

Before the detailed syllabii can be prepared for a scheme, its

structure is to be developed on the following lines:

a. Time available.

b. Division of Time for Theory and Practicals.

c. Areas in which the course is divided and time devoted for each
area.

d. Number of students per unit in Theory and Practicals together

with justification.

Once the items at a,b,c and ( have been decided, the next step is
to devise a system of evaluation. The system of evaluation proposed
should be in consonance with the existing system. This has been detailed

in a separate chapter.

To  implement the scheme, the requirement of physical and
infrastructure facilities such as class-rooms, laboratories, workshops
etc. are to be assessed. In addition the equipment required for
implementing the course is to be listed. The staff requirement, their
educational gualifications have to be worked out. All these aspects have

been dealt with in separate chapters.



3.2 EDUCATIONAL SYSTEM

The educational system of Likshadweep Island is linked with the
educational system of Kerala, ard any major structural change will take
time. Therefore, the programme of vocational training is to fit in the
existing teaching scheme. The Lakshadweep administration would like that
the proficiency level in science, Jlanguages and siocial sciences of the
students in vocational stream to lx: more or less the same as that of the
other students of regular system, Table 3.1 below shows the present and

proposed allocation of the time for various subjects in each class.

s ——

PRESENT & PROPOSED ALIOCATION OF PERIODS IN A
WEEK FOR DLFFERENT SUBJECTS IN CLASS VIII, IX AND X
Subjects Present Weakly Proposed Weekly
Allocation of 'I'ime Allocation of Time
VIII IX X VIII IX X
Malayalam 6 6 6 5 5 5
English 6 6 6 6 5 5
Hindi 3 3 4 2 2 2
Social Studies 4 6 f) 4 4 4
Physics, 6 9 9 6 8 8
Chemistry, Biology
Maths 6 6 fy 6 6 6
Physical 4 2 2 3 2 2
Education
Craft 5 2 ’ 0 0 0

Vocational Course -~ - 3 8 8

Total 40 40 40 44) 40 40

11



From the table it is clear that the proposed vocational course
envisages the allotment of 8 periuods per week of 40 minutes duration in
all the three classes viz. class V1[I, IX and X. It is proposed that the
vocational stream would be introduced at <lass VIII level from the

current academic session i.e. from 1988-89,

At present 40 periods are held per week (for 5 days a week) for
cach class, out of this, only 8 periods per week are proposed to be
devated  for vocational course in el class. There are 35 weeks in  an
academic session, therefore, the tolal time available for this course
will be 35 X 8 = 280, periods in eawd: class. Since the objective of the
vocational  stream is to produce a skilled worker, it is proposed that
sbout 25% of the total time is devoted for Theoretical Tnstructions in
the «lass room, 25% of the total time for [ndoor Practical work in a
laboratory and 50% of the total time tor actual fishing operation in a

boat for each class.

The academic year starts in the st week of June every .year, and
from June to the end of October, the sea is very rough. During this
pariod of about 19 weeks, it lilas leen decided that lectures and
laboratory type practical work nay be held, For the remaining 16 weeks
of the session viz., from November to February, actual fishing trips are

to be conducted.

3.3 TEACHING SCHEME

Keeping the above mentioned facts in view, the whole course has
been distributed into 5 subject areas of Marine Fisheries. Details of
curriculum has been worked out in each area on the basis of time

allotted for each as given in Table 3.2 below. This table gives the
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teaching scheme of the courz ior clasgses V111, X and X together with

the time to be devoted for t::aining in each area of Marine Fisheries.

IABLE 3.2

DISTRIBUTION OF PEIXL 1 ALLOTED 10 DIFFERENT TOP1CS
IN MARIHE FISHERY COURSE

— — ——e

Subject Areas Theaty Lab. Practical Fishing

e s o — —— Trips
No. ot Periods No. of Periads
VIIL Ix X VILI IX X
I'ishing Technology 26 2" 24 36 38 34 ]
]
Post Harvest 12 I 17 20 22 26 |
Technology ] 128
}  Periods
Fishery Biology 17 1/ 9 16 12 12 '] from
] November
Cooperation and 6 ] 10 - - - ] to
Marketing ] February
]
Fishery Oceanography 11 1! 12 8 8 8 ]
Total 72 7 72 80 80 80
Note: 1. The Emphasis is on Practical Training and Fishing which covers

75% of the Total Al loation of Time for the Course.

During fair whether hetween November to February each vyear.
One day per week his i«en assigned for Fishing activity.

kEducation will be linked up with the self employment scheme
and Cooperative lewwelpment,

In addition to the al.»e (the distribution of the periods have
been considered tur & % day week), the bth day can be utilised
entirely for fishing which gives an additional allocation of
128 periods for IMithiog,




Here it may be mentioned that Lab Practiicals will be of 80 minutes
duration i.e. 2 periods together. Therefore one unit for Indoor
Practical work has been taken to be of 2 perinds. In the detailed
syllabus, number of units have heen mentioned and not the periods.
irishing trips totalling 128 pericids are spread over 16 weeks with 8
pariods in a day. For fishing trips, time is no bar. It can even be for

more than 8 periods

Since fishing operation takes a tull day, this may be arranged on
any  one day in the week. 1t is therctore sugyested that the time table
may be formulated in such a way that the students of <lass VIII, IX and
¥ are free from academic class work on different days in a week so that
the sane 3 boats can be utilised f..r all classes. If there are 2
sections of 36 students in each class the same boats can be utilised for
the other section as well for the remaining 3 days of the week. If the
school has only one section of class VIII, IX and X, then it may be
possible to utilise the boats by the other schools also. Since boats are
the costliest item, its utilisation has to be maximum during fair
weather conditions. During fishing t:ips students will get benefits by
sharing major portion from the total f{ish catch. This will serve two
purposes. Firstly this will help the introduction of the concept "Earn
while you Learn". Secondly the income may also motivate the students to
put in more efforts in actual fishing making the course more effective
and attractive., This could also be a source of some revenue for the
Institutions. It is suggested that in each class specified number of
fishing trips must be held. If the fishing trips are shortened due to
seme  reason during the nomal working days, additional time must be

devoted for fishing on holidays to compensate the shortage.
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In addition to 16 weekws «f fishing trips, 1t has also been decided
to take the students to main lond for Educational Tour during vacation
for a period of 2 to 3 weelks ev:y year. Some of the institutes which
the students should visit are (MFRI, CIFT, CIFNET and MPEDA at Cochin.
The students will be exposidd to the new fishing methoads  fishing
industry and other associalel areas connecled with Marine Fisheries

during the Education tour.

As the development of siills in fishing require a student to
undertake as many fishing trijps as possible. It is therefore, sugyested
that the sixth day of the weel 15 also utilised for fishing trips during
fair weather. However, Lthiss  is left at the discretion of the

teacher/instructor.

3.4 OBJECTIVES OF TEACHING pjFERENT SUBJECT AREAS IN MARINE FISHERIZS

A. FISHING TECHNOLOGY

Nearly 41% of the total iiwe available will be devoted for teaching

this subject. The broad objeckives of teaching this subject are.

1. To acquaint the shtutents with the indigenous craft and gear
and the conventional fishing methods of Iakshadweep. The
students will learn the constructional aspects of twines ard
ropes. They will t.2 stile to make different types of knots and
webbing with the heidp ot the same.

2. The students will t:2 :ntroduced to the elementary knowledge of
engines and navigat i+, They will learn about the construction
of wooden boats ani rishing craft gear. They will be able to
make simple gill ncuzs pole and line, and identify different

types of fishing mste nal,
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After learning the technologies as mentioned above, the
student should be able to acquire all types of skills

pertaining to fishing and thus become a skilled fisherman.

HARVEST ‘TECHNOLOGY

After acquiring the basic knowledge ot fishing technology, the
students must know the scientific method of handling fish for
processing, preservation and distribution. The knowledge of
application of preservalives to fish tor storage as well as
operations of cold storage systems with particular reference
to preservation of fish is to be taught,

Another objective 1is that the students must have sufficient
practice of dressing of fish, They should be acquainted with
sundrying, handling of simple equipment like Thermometers,
hydrometer, hygrometer, barometer and brinometer must be
known to the students.

Finally the students must be acquainted with different
preservation techniques like freezing and smoking. They should

be exposed to fish processing industry.

C. FISHERY BIOLOGY

The

objectives of teaching this subject are to acquaint the

students with:

1,

(i) General body organisation of bony and cartilaginous fish,
(ii) gross physical features, (iii) process of intake of food,

(iv) wvertical and lateral distribution of fish, (v) broad



adoptations to life in acquatic environment, (vi) recognising
fish of commercial importance, and (vii) breeding time and
size/age at breeding - f commercial important fish.

Economic and Biolugical significance of various fisheries
resources in their immediiate sea areas. The students will also
learn about the scient ific basis for utilisation of marine
fish.

Assessment regarding the potentialities and their importance
and the impact of fishing on the environment. Thus they will
be motivated to exploie new areas of development and rational
utilisation of resources through capture and culture fishery

practices.

SOCIO-ECONOMIC COOPERATION AND MARKETING

In

this subject, the studemts will learn:

Socio-economic condii ions of the people of Lakshudweep.

To analyse the importance of group action like cooperatives in
tackling problems.

Regarding functioniny f cooperatives working at Lakshadweep.

Marketing aspects through the cooperatives.

FISHERY OCEANOGRAPHY

This

is another important subject in Marine Fisheries. TIn this

subject the students will:

l.

Learn about the :.coan as friend of mankind as supplier of
salt, fish and othe: waterials. They will be learning that sea

is a transport medi i and also contrels the climate.
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2. Be introduced with principal oceans of the world and their
geographical features.

3. lLearn about physico-chemical wvariables 1like temperature,
pressure, wind, humidity, pH, salinity, depth -currents,
dissolved oxygen arnd gases.

4. learn about interrelationship of meterological variable of the
ocean.

5. Be made familiar with the role ot ocean in fish migration and

grawth etc.

3.%  TEACHING METHODOLOGY

The course in Marine Fisheries has been divided into 5 subject
areas and their objectives have twen defined. The time allocated for

each subject area has also been given in the table of teaching scheme.

The detail syllabus in each subject area for all classes has been
given in Annexure I. Since Marine Fisheries is only one subject in each
class divided into 5 different areas, the teacher is likely to face
difficulties in the beginning. The first difficulty will be "From which
subject area the teaching is to begin". The second difficulty will be
"The order in which teaching is to continue". 1In this connection, of
course, the teacher is the best decision maker, but the most important
guiding factor 1s that the order be chosen in such a manner that the
different subjects remain interwoven arxd the students feel the
importance of each subject area. Another important guiding factor is
that fundamental portions be dealt first so that the more difficult
portion be understood by students at a later stage. In other words,

knowledge of pre-requisite for learning a subject is to be taught first.



Tt 1is therefore, sugge=ited that the teacher may begin the subject
of Marine Fisheries by taking ihe topics in the area ol Fisheries
Biology first, followed Ly Fisheery Oceanography. The reason is that
these are basic subjects for leawning Fishery Technology — Therefore,
Fishing Technology may b desit  at third stage and Post. Harvest
Technology may be dealt at fourin stage. Finally, when the students have
learnt the fundamentals and technology of the subject, they may be
taught about the principles i Socio~economics,  cooperatives and
marketing, but it is import.ant that a continuity be maintained in the
subject matter and topics be : 0o-:i:lated. wWhile teaching, due weightaye
of time allocated for each ai<€i: should be given. It is suggested that
the total time should be i the ratio of 5:3:2:1:1 in the areas of
Fishing Technoloyy, Post lar/est Technology, Fisheries  Biology,
cooperation and Marketing and ceanography, but the priorities in
teaching of different topirc !rom each area are to he fixed on
scientific basis. It should be done in a manner that the subject. remains
interesting and the students are able to grasp and acquire knowledge in
a graded manner. This sort of teaching will enable the students to
develop the quality of compretiension and analysis during  learning

process.



SUGGESTED TEACHING SCHEDULE
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IN MARINE FISHERIES

SUGGESTED TEACHING SCHEDULE
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ANOTICT LHPOLLANT  SUgyesst <41 L8 CHAEr rigne i rne  beqginnlng ot
session the teacher may prejrai: the break up of teaching plan of the
whole subject matter according i» syllabus giving priorities of each
topic. This is to be juxtaposxi with the probable time in which the
teacher 1is able to finish a par-icular topic. The teacher should also
keep a record of actual teaching done, and compare it at the end of the
session with the records of plained teaching and the actual teaching.
With each year of teaching ««xj:21 tence, the gap between the planned
teaching and actual teaching shiyild be reducing. Moreover, this will
enable the teacher to provide aiad back information to the planners for

further improvement of the curci aitum.

3.6 REASONS FOR ELABORATING 1% ¢ URRICULUM

The objective of elaberal ing the syllahii and other associated
matter in a big way is not only Lo define the salient topics, but also
to serve as a guide line to the teacher particularly at this juncture,
when even suitable text books and other related materials are not
available., Thus the detailed syliabii togather with supporting material
will not only help in preparing the text books in future, but also help
the teachers to cammence teachiny. In addition to the detailed syllabus,
list of reference books for use f the teacher has also been given at

Annexure 2.

3.7 DETAILS REGARDING UNIT OF ¢ /5§

Since this is a vocationa! - .mwse, and it involves lot. of practical
work, the number of students i: .. batch are to be limited for effective
training. It is, therefore, ¢ sumended that viable unit of 36 students

be kept for class room teaclii. 1 e. the lectwre class will consist of



36 students. As regards practical work, these students will be divided
in 2 batches for Laboratory work, and 3 batches for fishing trips.
Keeping this in view, construction of 2 Laboratories and purchase or
hiring of 3 fishing boats has been suggested for each unit of 36

students.

The reason why a hatch of 3 students is suggested is that for
fishing purposes, not more Lhan 12 students can be accommodated  in a
boat of gsize 30730 b, along with " crew membetrs, Since a minimum of two
boats  are to be sent together at o+ time for fishing trips due to safety
reasons, an o ideal batch woild hove been of 24 students. Keeping the
present  enrolment of students in lass VIT! in view, which 1is quite
large; it was decided to limit the class strength to an unit of 36
students. A larger group would be difficult to manage in terms of
impart ing effective training. Fven the number of 18 students suggested
for working in a Laboratory at a time is slightly on the higher side.
Usually 1% students under the supervision of 1 teacher can work
satisfactorily 1in a Laboratory, and 18 students would be the wmaximun
Limit. For fishing trips not more than 12 students can be accommodated
in a boat, therefore, the Camnittee thought of having 36 students in a

batch.

3.8 IMPLEMENTATION OF THE SCHEME:

Since  the Island Development. Anthority of India has recommended
that. this course be introduced expediciously in Lakshadweep in Secondary
schools  for  the students of clasa VI1I this year and subsequently in
classes  1X and X in a phased manner, a complete module has been

developed consisting  of  detailed syllabii, the examination scheme



togather with the 1list of - j:ipment, space requirement and staft
structure. It is, therefore, r¢ xxmended that the norms laid down in the
module be accepted as the stanlard and the recognition be granted by
Kerala Secondary Board of Examination (which at present controls the
secondary  education at Lak<hwiweep) or by any other appropriate
authority controlling the Secondary School Certification. Tt is proposed
to introduce the subject from the academic session starting from June
1988 in selected schools of Lakshadweep. 1t is, therefore, essential
that recognition be obtained nmmediately so that there may not be any

difficulty in implementing the |sioposed vocational scheme.,

It may be mentioned here¢ that efforts have been made to fit in the
proposed teaching schedule in the overall teaching scheme of the Kerala
Board of Secondary Education. Hrwever, the evaluation pattern for this
course has been suggested keeping in view the unique nature of the
course. The reason is, that fr a vocational course, more emphasis has
to be given to Practical Training. Therefore, for purpose of evaluation,
continuous assessment has been yiven significant weightage alongwith the
terminal assessment for the practical work done by the students during

the training period. This has txen discussed in a separate chapter.



CHAFTER IV

EVALUATION PATTERN

4,1 GENERAL

The review cumittee gave sericus thought to the evaluation pattern
recognising the emerging trends of awarding the grades in Vocational
ducation. Keeping inn mind  the 1act thét this vocational c¢ourse in
Marine Fisheries is being identified for the tirst time in the country,
it is too early to predict whethei this course would be lucrative and
attractive to the students in future. Howewer full efforts have hbeen
made while desiyning the course, 0 that it hecomes popular in future.
For the present, there is need te stress mowe on serious education ard
training, and therefore, it is proposed that the examination is held on
the same pattern as those of the other subjects. Moreover, for effective
evaluation through a grading system, the teachers also need to undergo
orientation course before the new system can be adopted in due course of
time. Since other subjects of all the classes are being assessed by
usual absolute marking system both in theory as well as in practical, it
is desirable that this subject is also be assessed in conformity with
other subjects. The only deviation will be that the marks for continuous
assessment for Practical work will be awarded by the concerned teachers
and will be sent to the Board for class X arxd to the Fducation Officer

(Fisheries) for class VIII and IX duly supported by the relevant record.
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4.2 PROPOSED PAITERN

The evaluation pattern will, therefore, consist of one thenry paper

of maximum marks of 60 and Two Pracricals, viz.

(i) Tlaboratory type Pract i3l carrying maximum marks of 60 and

(ii) Field Practical carryingy maximum marks of 80.

Thus the total maximum mack:s {or this course would be 200 in each

class. The table below gives tlw: :zxamination scheme at a glance:

EXAM L1147 [ON_ SCHEME

Max. Marks

Theory Terwinal 60

Indoor Practicals i, Vi Work 30
ii. Terminal Exam, 30
Fisheries Trips i. Tarm Work 40
ii. Terminal lxam. 40

For theory papers, while setting the question paper, it is
recommended that due weightage Ix2 given to each subject area. The
recommended weightage may he in I he ratio of 5:3:2:1;1 in the areas of
Fishing Technology, Post.  Haiwest  Technology, Fishery  Biology,

Cooperation and Social Studies, =d Fishery Oceanography respectively.

For Lab Practicals, consisiiiix) of 60 marks, it is suggested that 30
marks be awarded by the teach:r i the basis of continuous assessment
viz. day to day work done by = woti student in the Lab. For this purpose

the teacher is required to maiit din proper record and thus marks be



awarded on the basis of record bxxk. taking into account the student's
performance in practical ard his attendence recond. Further, a practical
txamination be conducted at the ondd of the year amnd the marks be awarded
out of 30, For classes VIII & [X, sxaminaticns witl be conducted by the

concernad teacher and the Educatio: tifficer (Fisheries) and for class X.

The Board will appoint the external examiner.

tor fishing trips,  bhe Yoo bl dnstowctor witl maintain a skill
cuatiat o card For each stadent el will &l moaks out of 400 for
cond fnuous  assessment.  the teacher will assess the skills attained by
the students during the field trips  Bncl 4,10 gives the specimen of the
st b evaluation  card and identif s tion of the possible skills to be
st ainexd by each student. At the enc of each year & Pratical kxamination
will be conducted in the same manne: as for the tab, Practicals, and the

mat ks be awarded out. of 40,



SKILL EVALUATION SHEET
FOR
FISHING TRIPS
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The following are some of the skills ident if ied by the reviewing

committee. However, the teacher is free to add more number of skills.

]{

(J\

1,

L1,

12,

14,

Sorting, grading, handling

Location of Fishing areas, Fishing gruud.

Collection of Bait Fishes.

Prevention of mortality in

tishing Operations.

Maintenance and Mending ob nets.

Assemblage of fishing gears

Fnagine Operation and Mainternance,

Trouble shooting of an engiie:.

seamanship and Navigation.

(a)
(b)
(<)
(d)

(e)

Berthing mooring and handling of fishing boat.

Manning ships routine,

Rope work.,

Use of compass and steering.
Buoyancy .

Communicat ion.

and storagc «

Reait Fish.

fish.
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Chart work i.e. finding the position of the shipping

vessel and setting the «ourse,

Operation and maintenance of life saving and fire fighting

equipment .

Swimming, Handling emergencies and accidents (presence of

mind).

Cleaning maintenance

o
1]

of Fishing Boats.



15.

16,
17.

18,

19.

20.

Collection of sanple: »f water, plankton and  specinen  for
lahoratory studies.

Use of First Aid.

Seaworthiness (Capaci!-' 1.0 withstand the sea conditions).
Observation of ocesnography condition-weather forecasting
performance level.

Cooperation, coordinat i Courtesy during field trips.
Camparison of keepny; quality of fish using different

containers.



CHAPTER V

STt e

STAFF STRICIURE

5.1 GENERAL

The requirement of staff depends on whether the Administration
purchases the fishing boats or hires the same. Hence two modules of
Staff Structure have heen proposext, namely, one where 3 boats ate hired
alongwith the crew and the other where 3 boats are purchased for a batch
of 36 students. For the two systems suggested, some staff will be such
which will be common for both the modules. Therefore, the job

Jescription for the cammon staff is given first.

%.2 COMMON STAFF FOR BOTH MODULES

1. Education Off icer (Fisheries) -~ 1

Functions: He will coordinate and effectively implement the
scheme in different schouls. He will be functioning fram the

Directorate of Education, l.akshadweep.

Qualifications

The candidate must be a post—graduate in Fisheries Science or
be a graduate in Fisheries Science and P.G. Diploma in
Fisheries Science from CIFL, Bombay or be M.Sc. (Fisheries
Management) from CIFE, Bambay or M.Sc. (Zoology) with

specialisation in Fisheries.



Fisheries Teacher -~ | . ++v each batch of 36 students)

Duties: To impart theoretical instruction in all areas of
Marine Fisheries ar«l :iso to conduct indoor practicals. He
will also accompnay witt: one of the groups for fishing trips.
He will be required tn teep record of continuous assessment of

the students both for i1ndoor and outdoor pract.icals.
Qualifications:

The candidate should tx- a graduate in Fisheries Science. If
such a candidate is not available, then a candidate with B.Sc.
degree having Zoology and Chemistry as main subjects can also
be vecruited, but he i3 to be sponsored to undergo a re-

orientation course in Fisheries Education at CIFE Bombay.

Lab Attendent ~ 1

(To be recruited through local employment exchange urder class

IV cadre).

5.3 MODULE A (WHEN FISHING BOATS ARE HIRED)

1.

Mechanical Instructor -~ 1

The candidate must have passed SSIC  Examination,  an

EON

thereafter, have undergyone training course in Engine Driver at
CIFNET or the candidat: must have passed SSIC Examination, and
thereafter a certifirate course of NCVT in diesel Mechanic
from an I.T.I. Such - candidate must have an experience of 3
vears of handling ai«i iisintenance of Mat ine Engines upto 80

H.P,
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2. MFisheries Instructor - |

The candidate must have passed SSLC Examination and thereafter

he must have undergone training as Fishing Mate at CIFNET.

Here it may be added that such trained candidates are likely

to be available at Lakshaiweep Islands.

5.4 MOWLE B (VHEN THE ADMINISTRATION RURCHASES 3 FISHING BOAIS)

l. Tindel (Master Fishermani — 3

The candidate must have % years experience of operating a
mechanised fishing boat as Tindel independently for fishing

operation. (One for each hoat),

2, Engine Driver - 3

The candidate must have 5 years experience of operating a

marine diesel engine. (one for each boat).

3. Deckhands -~ 9

The candidate must have ' years experience in marine fishing

on mechanised boat as deckhands (3 for each boat).

5.5 MANAGFMENT STRUCTURE

In the above paragraphs stafif needed has been worked out for a unit
of 36 students undergoing a vocational course in Marine Fisheries. Since
this scheme has been designed taking into consideration that Marine

Fisheries is one of the subject, therefore no separate Management is
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needed for this scheme. i the ziministrative set ap of Directorate of
Education, a new post of Fduc-«:on Officer (tisheries) has therefore,
been proposed in the cadre of !:ispzctor of schools. His duty will be to
see that the proposed schene i: ‘mplemented in rhe letter and spivit in
all such schools where vocaticosl course in Marine Fisheries is to be
run, The person has Lo assesn oLl aspects of the scheme carefully
different stages of implement.tion and monitor the scheme. (n case
practical difficulties are encountered, feed back information should

always be sent to appropriate authority.

The administrative set 1 5f Directorate of Fducation under the

administrator ol Lakshadweep 1& as tollows:

Director of Education

Fducation Officer (General) Education Officer
l (Fisheries) (Proposed
New Post)

|

Assistant Assistant Social
Education Officer Education
Off icer (Physical Officer
(Academic) Education)



CHAPTER VI

SPACE AND EQUIPMENT REQUIREMENT
AND COST ESTIMATES

6.1 GENERAL

Lt has  been suggested that oounib ol 36 students will be  divided
intber 2 batches bon Indoor Practicals.  Theref-we, 2 laboratories will be

el Inoaddition to a class rasa. These labs will be atilised oy 4

poeviods a week for each class j.c. 12 pericds per week tor Class VI,
£ and Ao In a school, therefore, even if there are 3 seclions, each

sechion having 36 students, 2 latsaabtories will be sufficient, but with
nerease in the nimber of sections, the staff strength will have to  be
thereasaed  arkl the fishing boats will also have to be increased to  some
extent. By suitable adjustment of the time table, it is possible to
stagyer the [ishing trips so that the heats are utilised the maximum. In
addition  to  the above, the quantity of raw material and glass ware
consumed will also increase with the increase in the student strength,
.0 recutring expenditure of training will increase, but there will not
be an increase is non-recurving expenditure which can be phased out in
two financial years i.e. by March, 1990, By this time the laboratories

can be fully equipped.
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6.2. SPACE REQUIREMENT

1.

Class Room 1 — 60 sg.m. !or 36 students.

Since this vocationai programme is a part of the regular
course, it is not -«irable that a separate class room be
specially constructed. Theory classes can be held in the class

rooms already existing 1n the school.

Laboratories for Indo:r Practical = 2

For each Laboratory, working space of about 100 sg.m. will he
required. One laboratlory will be a Museum cum Biology Lab
having facility for projection of transparencies and slides.
The other one will e a technology laboratory. This laboratory
will have equipment for fishing technology, post harvest

technology and oceancraphy.

In addition to the !aloratories, a small shed having an area
of 15 sq.m. 1is tu he constructed to house the diesel engine

and a small repair workshop.

6.3 EQUIPMENT REQUIREMENT

The consolidated list «f equipment/glassware/consumable materials

has been given in annexure 3. This annexure consists of 3 lists.

1.

The first list gives ead Stock Items i.e. such items which
are permanent in nalure and require replacement after a
sufficiently long twe, Equipment such as Microscope, Diesel

Engine, Thermometsrs, Pressure gauge etc., have been listed



here. To purchase these items, non-recurring grant is
initially required.

2. Glasswares: These items are semi—permanent in nature. Some
items in this list normally last for comparatively longer
periods like jars for keeping fish, pippetes, reagent bottles,
etc. There are some items which are consumed very often like
test tubes, Dbeakers, watch glass etc. Thus these can further
be divided into 2 parts i.=. consumables and non-consumables.

3. Consumables: 'These item: are consumned during the training
period viz, chemicals, liesel oil, lubricants etc. For these

items recurring grants will be required,

The rate of consumption of these items will depend wupon the
strength of  the students. In a technical ingtitution like ITI, raw
naterial grant for consumable items varies from Rs. 50/« per candidate
per  an to Rs.  500/- per candidate per annum depending upon the
trade‘trades. 'Therefore, a realistic yard stick is to be laid for this
purpose. This figure can be found «ut only after running the course for
one ftull cycle. lInitially a 1.4 grant may be provided by the

administration.

6.4 COST ESTIMATES

While working out the cost esimates the following assumptions have

been made:

1. The costs have been calculated for introduction of vocational
curviculum in mwarine fisheries in one school.
2 The school would cater to a batch of 36 students in each class

i.e. class VIII, IX and % respectively.
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Basic infrastructw+ =u~h as class rooms «ffice space etc. are

already available.

4, The land Ffor building laboratories, workshops, sheds for
storing boats etc. would be made available by the Lakshadweep
Addministration to the schools free of cost.

5. The furniture, space for library facilities are already
existing and have nob been accounted for in arriving at the
cost estimates.

6. The salaries and remuneration of teachers and Laboratory staff
have not been cal-ulated as it is assumed that this would be
paid from the existing Budget.

7. The rate for buildiig construction has been assumed Rs. 1500/-
per sq.m. and for sheds Rs. 1000/~ per sq.m.

NON-RECURRING
Item Amount
(Rs. in Lakhs)
1. Building

i. laboratories - ~
100 sqg.m. each 3.00
ii. Workshop/Shed - |

15 scgam. 0.15

+4



2. Equipment

i.

ii.
iii.

iv.

Boats — 3

@ Rs. 4 lakhs per boat
Laboratory Equipment
Laboratory Furniture

Raks

Recurring Expenditure
(Per Annum)

i,
ii.

iii.

Fquipment (Consuaables)

Books/Journals

Mainteiance

Total

Total

12.00
2.00
0.50

0.50

St 2 A5 A

18.15

T A B

0.20
0.05

0.25

0.50



PROFOSE 141/3K-UP QF EXPENDITURE

(Rs, in lakhs)

Items Years

1988--89 1989-90

I. Non-Recurring Expendilioe

A. Buildings

1. Laboratories 1.50 1.50

2. Workshop 0.15 -

B. Equipment

1. Boats 4,00 8.00

2. Laboratory 1.00 1.00
Equipment

3. Laboratory 0.25 0.25
Furniture

4, Books 0.25 0.25

I[I. Recurring 0.50 0.50

— i s s P



AREXURE |

e —

SYLLABUS

COURSE : MARINE FISHERIES

Standard VIII

leachitg Scheme Fxaminat ion Scheme
fheerion] et week) Theory : ©fl Marks
Theory 104 periads Indoor Practical
Pivlocor Practicals @04 periods Term Work @ 30 marks
Fishing Trips @ 8 periods (U day) Terminal : 10 marks

Fishing Trips
Term Wark 1 40 marks

Terminal : 40 marks

L. FISIING TECHNOLOGY

(a) Theory (26 perviods of 40 minites each) No. of Periods

i Indigenous fishing gears - wounding gear, 5
lines, cast net, seine uet, set gill net
including live bait tishing net:

(Describing differences with the help of
chart/models emphasising more on the
popular gear).

ii.  Indigenous fishing boats - tuna boats - 3
non—mechanised (Masodi) and mechanised;
raft and canoe; (describing different
craft with the help of models/charts with
greater emphasis on differences in
mechanised and non-mechanised tuna boats)

iii. Giear materials -~ natural fibres - useful 3
ness of these fibres in fishing; common
floats, sinkers and anchors and their
uges in different nets.
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iv.

vi,

vii.

viii.

(b)

ix.

Constructiom 1 twines and ropes =
dif ference: i«:lween twine and rope,

twisting operation 'S' and 'Z' twist,
folded yarn, —abled yarn, braided rope,
construction of twines and ropes.

Yarn numberiixy system - importance of
Yarn numnberity; Denier and British.

Common £ishiivy methods - pole and line,

long lining, ttolling, gill netting,
shore seining, Falling gear (cast net)
(The method inidl area of operation to
be explained in a simplified manner).

Terminclogy of fishing boats - over all

length, breadth, depth, draft freelnard,
fore part, midship part, aft part, port
side, startvard side with sketches;

(To be explained with charts/sketches)

Deck layoul =~ deck layout of Masodi and
Mechanised tuna fishing boats;

(To be explained with charts/sketches).

Treatment and preservation of fishing
gear - conventional preservative methods -
sunlight disinfection, tannin preservation,

coal tar preservation; storage of nets.

Indoor Practicals (18 units of 80 minutes

ii.

iii.

iv.

of 2 periods each)

Identification of twines and construction

aspects - different types of natural and
synthetic twines, twisted and braided
twines, untwisting of cabled yarn to
show 'S' and 'Z' twist, folded yarn and
fibres.

Making of « yauge and needle using bamboo

by eacl student.

method of making knots (students have to
make the kiuols themselves).

loading of the needle and making foundation

loop -~ loading the needle and explaining

the importarce of foundation loop; making
of the ahcve Ly the students with the help

of rolling hitch and clove hitch.

]

No. of Units

Making of tuur types of Knots - clove hitch, 2
rolling hiich,; sheet bends and reef knot,

1

(Minimum 3¢ 1ops to be made by each student).
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v. Making of a webbing with single sheet 3
bend - making of webbing 10 meshec in *1°
direction and 6 meshes in 'N' direction;

(Making the above webbing by the students
themselves).,

vi. Making of a webbing with double sheet 2
bend - making of a webbing with double
sheet bend having 10 meshes in 'T'
direction and 6 meshes in 'N' direction.
(Students have to make the above wobhlbiing
themselves).

F1l. Makirgy of a webbing witt reef knot - 3
making of a webbing witi: reef knot
having 10 meshes in "I'* Airection arxi
6 meshes in 'N' directim
(Making above webbing b, =tudents
thenselves).

vidi. Types of boats — duyg out - raft, buiit ap 2
cance, tuna fishing boal -
(Sketching and labelling of mechanised
and non-mechanised tuna tishing boat ).

Ix. Terminology of a fishing hoat = (Explaining 1
the termminology of a fistiing boat with the
help of a chart. Drawiing ~t the abowve
to be made by the students).

x. Deck layout of a fishing twat ~ sketching 1
the deck layout of a mechanised tuna
Eishing boat with the helip of a chart.

xi.  Type of hooks, identifyiing the parts 1
and sizes and sketching ‘hem with the
help of madels/charts.

POST HARVEST TECHNOLOGY

(a) Theory (12 periods of 40 minutes each) No. of Periods
i.  Fish - edible parts of tish, percentage 2

of edible portion, main components of
fish (water, fat, protein, minerals)

i. Identification of spoiled fish and fresh 1
fish - general appearance, flesh including
belly and flaps, odour, texture

iti. Changes of Fish after calching = rigor 3
mortis, autolysis, bacterial infection,
temperature effect in relation to fish
spoilage.
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iv.

vi.

vii.

Methods oI handling and storage - sanitation 2
of deck, tishroom and equipments.

Maintenance of quality at landing centre - 2
grading, washing of fish in potable water,

study of <ontainers (materials, shape,

capacity) - traditional (cane baskets,

wooden boxes) and modern containers

(Plastic and aluminium containers),

merits and demerits of traditional and

modern containers.

Ideal display table/mobile stalls/ 1
retail sale.

Temperature of fish during distribution - 1
methods of controlling temperature.

(b) 1Indoor Practicals (10 units of 80 minutes No. of

i.

ii.

iii.

iv.

vi.

vii.

viii.

or two periods each)

Handling of spring and beam balances 1

Edible portion of fish (Tuna or skipjack) -~ 2
weight of whole fish, loss after gutting
loss after heheading of edible part

Identification of spoiled and fresh fish - 1
(eyes, gills, colour), odour, texture,

study of rigor mortis, autolysis in

dead fish, common areas of bacterial

infection

Use of detergents and disinfectants/sani- 1
tizers - Importance of uniform, showing
students scarf, apron, gloves, gum boots.

Display of different types of containers, 1
chopping boards, knives and dressing

table - conventional and modern containers,
cleaning and sanitizing containers, board,

knives and dressing table.

Handling of mercury and alcohol thermometer — 1
recording lLemperature of air, water, fish, ice.

Effect of ~ooling on the keeping quality of 2
fish - ideal use of ice (in different
containers), covering fish with wet cloth.
(Demonsstrat ion and individual practice)

Containers used in the transport of fish. 1
(Demonstiation and individual practice)
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FISHERIES BIOLOGY

(a) Theory (17 periods of 40 minutes each) No. of Periods

i. English and local names of most 1
cammon food fishes and baitfishes in
the Lakshadweep.

ii. External features of a common and useful 3
bony and cartilaginous fish, a mollusc
and a crustacean.

i{ii. Body adaptations in fishes to its habits and 3
habitats. Bottom and surface living fishes.
Breeding time/size/habits of commercially
important fish.

iv. Alimentary canal in relation to food and feed- 3
ing habits. Predators, plankton feeders and
browsers; food of fish - plankton, benthos
and nekton; feeding habits.

v. Local distribution and economic importance 3
of 5 most common commercial fishes and 3
common marine mammals in the Lakshawdeep.

vi. Phytoplankton as primary producers; 4
Phytoplankton, zooplankton, crustaceans
and fish in food chain; corals, coral
reefs and lagoons and theitr ecological
and econamic importance to Lakshadweep.

(b) Practicals (8 units of 80 minutes or 2 periods each)

Note: (Where necessary the items should be dissected, demonstrated,
explained and described by the Instructor. The students
should maintain complete records of all practicals with
labelled diagrams and elementary description).

No. of Units

i. External morphology of a typical bony 1
fish and a cartilaginous fish,

ii. Diagram of five species of comercially 1
important Indian Ocean tunas from actual
specimens.

iii, Diagram of 5 commercially important fishes 1

(other than tunas from actual specimens).

iv. Study of body forms of bony fishes, cartila- 2
ginous fishes and shell fishes (squids, cuttle—
fishes, octopus and lobsters).



4,

5.

vi,

vii.

Alimentary cuial of a typical teleost. 1
Relationship b«»tween alimentary canal and
feeding hahits.

Male and fem:le gonads and major maturity 1
stages of amy common teleost.

A study of murphological adaptations of 1
pelagic, demsr<sal, neritic and offshore
fishes

SOCIO ECONOMICS AND (1O PHRATION)

(a)

(b)

Theory (6 periods of 40 minutes each) No. of Pericds

i.

ii.

iii.

Fishing as a profession - present status 1
and scope tor development

Group activity for self help and 3
mutual help - organisation of

activities like fishing, coconut

collection and coir production, and

launching «f boat etc.

Cooperative as a group activity and 2
business Crganisation - its advantages

Practicals = Nil

FISHERY OCEANOGRAPHY

(a)

Theory (11 periwuis of 40 minutes each) No. of Periods

i.

ii.

iii.

iv.

Importance of ocean study -~ serves as 1
a source for food, transportation, minerals

and salts, energy etc; oceans; and seas cover
70% of the earth's surface; as a controller

of weather and climate.

Earth and its oceans - structure and size 1
of the earth; Rotation upon its axis

relative to the sun - solar day and

relative to the moon - lunar day; major

oceans and :3eas around India.

Climate, weather, clouds and rainfall - idea 1
of climate, weather, clouds and rainfall; the
climate arxi weather conditions around
Lakshadweep: Rainfall records around

Lakshadweey: .

Air temperatire - idea of temperature 1
measurement:s; different thermometers in

use, the Jdat: o temperature records around
Lakshadweep:



V. Atmospheric pressure - what is atiospheric 1
pressure? the different barometers in use ard
their corrections (Mercury and aneroid),
variation in pressure with altitude,
atmospheric pressure observations around
Lakshadweep.

vi. Wind and humidity observations - measuring 2
wind speed and direction; use of anemometers;
effect of altitude on winds, winds around
Lakshadweep; idea of relative humidity
(Psychrameter) the data on relative humidity
around Lakshadweep.

vii. The effect of above m-Leorological teatures 2
with roference to weather and climate around
Lakshadweep.

vilii. The effect of above nmeievrological features 2

with reference to sea corditions (rough and
calm seas) around Lakshadweep.

(All the Theory should bhe covered through
specially developed charts and diagyrams)

(b) Practical (4 units of 80 winites or 2 No. of Units
periods each)

i. Earth and its oceans - To observe and 1
identify the different portions of the
earth, major oceans, different islands
around Lakshadweep in relation to mainland
through charts showing the structure of
the earth, the oceans, the Arabian sea,
Bay of Bengal and Lakshadweep.

ii. Rainfall measurement - to observe and 1
learn how to measure rainfall.

iii. Temperature and wind measurement - to 1
observe and learn to measure air temperature,
wind speed and wind direction (hand~kercheif
method).

iv. Pressure observations — to know the function 1
and measurements of mercury barameter and
Aneroid barometer and how to convert pressure
in millimetres.



siandard IX

Teaching Scheme
(Periods per week)
Theory : 4 periods

Indoor Practicals : 4 periicis

Fishing Trips : 8 periods (! day)

1. FISHING TECHNOLOGY

(a) Theory (25 perioxs of 40 minutes each)

Teminql :

Examination Schemne
Theory : 60 Marks
Indoor Practicals :
Term Work : 30 Marks
30 Marks
Fishing Trips

Term Work : 40 Marks

Terminal : 40 Marks

No., of Periads

i. Fabricatiom of webbings and nets - 3
braiding, tiouls vequired for braiding-
needle and Mesh gauge, method of braiding -
foundation life, clove hitch, different
knots used for braiding, shaping a netting-
baiting, crreasing, fly meshing, cutting of
webbing, methods of cutting-point cut,
bar cut, formula used for cutting mounting-
definition,, hanging, coefficient, its
definition,, formula and effect on the nets,
methods of mounting — reeving, stapling and

norselling..

ii. Choice of mettiny material for gill nets - 2
requirementts for gill net - visibility in water,
breaking strength, elongation, elasticity and
knot stabillity: properties of synthetic fibres-—
breaking strength, sinking speed, abrasion

resistance, vigibility.

iii. Fishing gears in general - classification of 4

fishing gears -

without gear, grappling and

wounding gear, stupefying devices, lines,
traps, fishing in the air - aerial traps, bag
nets, draggel (ear, seine nets, surrounding
nets, drive-:n nets, lift nets, falling gear,
gill nets ani tangle nets with the help of
chart; class:f /ing the gears of lLakshadweep.



iv. Fishing methods in yeneral with special 4
reference to Lakshadweep - lines, seines,
gill nets and drag nets - principle
fabrication aspects of gears and
operation.

ro

v. Fishing craft in general = mechanised and
non-mechanised craft, advantages of mechanised
craft, systematics of fishing boat - according
to depth of operat.ion, construction of the
hull, materials used for construction, type
of propelling systen, fishing methods.,

vi. o Stages of wooden boat construction ~ lofting, 3
Laying of keel, ti«1wy of frames, planking,
dect taying and iretallation and launching,
(Describing with char t/model).

vit. kngines ~ elementar ; knowledge, diesel arx] 4
petrol engines = tw: stroke, Four stroke,
operation aspects.

Vil Iilementary naviqal ion and navigational aids - 3
Lypes of navigation -~ terrestial, celestial
and dead reckoning, reading of Lakshadweep
admirality charvt, bwoyage system, storm
signals with the hetlp of charts.

(b)Y Indoor Practicals (18 Uniis of 80 minutes or No. of Units
two per iods each).

[y

i. Making of webbing using 3 types of knots -
making webbing with sheet bend, double sheet
bend and reef knot having 10 meshes in 'T'
direction and 9 meshes in 'N' direction
(combination process),

it. Shaping of webbing by braiding ~ demonstration 3
of baiting, single «reasing, sliding creasing
and fly mesh Practice of the above by the
students in the nexl two classes, also to make
a trapezium shaped wehbing).

tit. Shaping of webbing !v cutting = demonstration 3
of cutting point/bar.‘mesh cut (explain the
formula for cutting!;: Jdemonstration of
cutting with the heljp of a example (Making
by the students of trapezium webbing
using the above formitla),

iv.  Mounting of webbing - mounting the given 1
nylon webbing provided in the laboratory
with reeving and i o ling.



vi.

vii.

viii,

ix.

X

xi,

xii.

Making of a ill net - making a simple gill 2

net with the ;i <1 horizontal harxjing
coeff icient.
Identification of the fishing materials- 1

floats made of il ferent materials (aluminium,
thermocole, F/C, 1IDPE); sinkers made of

different materials (stones, concrete, iron);
anchors (stone, stockless and stock anchors).

Structural members of a fishing boat - 1
explaining dif ferent members of backbone
assembly, frame: and deck with the help of
models; drawing of backbone assembly by
students.

Internal combustion engines - (Explaining the 2
different parts of a single cylinder unit

with the help of chart for two stroke
petrol/diesel and four stroke petrol/

diesel engine). Blue print/Xerox of the

chart should be provided to the students

for labelling.

Chart reading - identifying the different 1
islands in and around Lakshadweep using
Admirality chart.

Fixing the hooks using guts/nylon - 1
(Demonstration of £ixing the hooks and
practice by the students).

Making of pole and line gear - (Demonstration 1
and making a model).

Determination of buoyancy of a float - 1
(Demonstration of finding out the buoyancy
of a float using buoyancy testing tank).

2. POST HARVEST TECHNOLOGY

(a) Theory (15 periods of 40 minutes each) No. of Periods

i.

ii.

)

Bacteria of different types — thermophils, 2
mesophils, psychrotropic effect, temperature,
pH, water, oxyjen, toxic substance.

Clean handling of fish : Hygiene—existing 3
and improved handling; necessity of eliminating
bacteria; removal of inedible parts of fish,
like guts, head, gills, fins; role of

ice blocks, ctiushed ice, flake ice; merits

and demerits of Jditferent types of ice,

G



iii. Measurement of density and specific gravity by 1
means of hydrometers/brinometer - study of
degree of saturate¢ brine and pure water.

iv. Principles of drying; factors affecting drying; 4
relative humidity measurement by hygrameter;
different types of drying - sundrying/use of
solartent (advantages), industrial dryers;
vacuum drying/freeze drying; merits and
demerits of natural sundrying and mechanical
drying.

v. Quality of dried tish -~ camparison of fresh ?
fish/dry tish; weight loss during drying;
packing amxd ston ing; constituents of
fresh £ish/dry tish,

vi. Salting ~ types of salt, principles of |
salting, spoilage in salted fish.

(I») Practicals (10 units o 80 minutes or No. of Units
2 periads each).

i. Dressing of fish (Demonstration and l
Individual practice) ~ receiving, fish-
grading; weighing washing/icing;
rewval of gut contents; washing/weighing;
behead ing/weighing washing: storing in the
containers with ice.

ii. Thawing of frozen fish-air and water 1
methods; weight loss in thawing.

iii. Use of hydrameter, brincmeter and 1
hygrometer-handling and practicing
(drawing, diagram).

iv.  Preparation of brine in various concentrations 1
and study of specific gravity of each concen-
tration (demonstration and practice).

v. Surndrying of fish on ropes/bamboo scafolding/ 1
flat racks.

vi. Weighing and packing of dried fish ~ packing/ 1
labelling/arranging.
vii. Salting ard sundrying of fish (threading/ 1

raised platform).



3.

viii.

ix.

Weighing and packiiy of salted & sundried 1
fish ~ packing/sealing/labelling/arranging.

Sensory/organolept.ic tests of the sun dried 2
fish products - texture/colour/odour - changes
in appearance (Demcnstration and Practice).

FISHERIES BIOLOGY

(a) Theory (15 periods of 40 minutes each) No. of Periods

i.

Field keys for the identification of ten 2
comnon food fishes of Lakshadweep.

ii. Simplified keys to the identification of 2
most common plankton forms ankd other food
items of fish,

iii., FRlements of fisheries bioloyy — body 4
characteristics and their significance;
food and its analysis; maturity and
spawning; spawning season; age and
growth.

iv. Diversity in size at maturity, spawning and 3
spawning behavicur and growth (longevity,
size, growth rate).

v. Elements and present status of capture 2

fisheries, catch composition of pole and
line and troll line fisheries.

vi. Five ornamental ajquarium fishes; distribution, 2
habitat and potential.

(b) Practicals (6 units of 80 minutes or No. of Units

2 periods each)

(The items should be dJdemonstrated, explained and described by
the Instructor. The slikdents should keep complete records of
all practicals with lahelled diagrams and basic description).

i.

ii.

Measurable characters (morphometry) and 1
countable characters (meristics) for

species identification for two common

species.

Study of gut contents. Quantitative (volume)- 1
and qualitative analysis of gut contents of a
carnivore fish. (Major gross items).

Any 5 most comnon plankton (phyto and zoo) 1

jtems -~ illustration, labelling and salient
features.,

RY R



iv.  Measurement of total length and total weight 1
of individual fish for plotting length-weight
relationship.

V. Weight measurements of gonads-immature and 1
mature including ripe and their relationship
with body weight.

vi. Collection, preparation and demonstration of 1
scales and otoliths for growth rings for
determination of age.

SOCIO-ECONOMIC. AND COOPERAT 101

(a) Theory (9 periods of 40 minutes each) No. of Periads
i. Fishing as a profesaion, cosls of fishery ~ 3

cogt of boat, gear, labour, diesel; etc:
income from sale »f fish, concept of

net profit—its di«tribution, examples

from Tuna a fishiwg, pole and line fishing.

ii. Sale of fish - existing system of fish sale 1

itit. Meaning of market ing of fish; steps involved—~ 3
pooling, initial processing, distribution;
services like transport, storage, packaging
standardisation; finance, risk bhearing;
potential market« - islands, mainlands and
export.

iv. Advantages of cooperative marketing at various 2
stages - pooling, storage, transport, finance,
sales etc.

(b)  [ndoor Practicals : Nt

FISHERY CCEANOGRAPHY

(a) Thecry (11 periods of 40 minutes each) No. of Period

i. TImportant marine zones ~ Geamorphology 2
of the ocean, estuaries, creeks/definition,
bays/def inition, lagoons/definition, coastal
waters, offshore waters, open oceans,
territorial waters, exclusive economic
zone, internatimmal waters.

ii. Temperature observations in the sea - 1
Temperature variations at different
depths; use of reversing thermameter;
study of water temperature at different
depths in the seas around Lakshadweep.
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iii.  Salinity of semwater — concept of salinity and 1
its estimation by titration; vertical profiles
of salinity in the sea; comparison of
salinity around lakshadweep Islands and
Kerala coast.

iv.  pH of the seawater - concept of pH; 1
estimation of pH using pH paper; comparison
of pH of freshwater and seawater.

v. Light penetration and its importance in the 2
sealight propagation in seawater; method of
measuring light penetration (Secchi disk);
major factors affecting light penetration
in sea; effect of light on plant production
in the sea; influence of light on fish;
behaviour vertical migration.

vi. Dissolved oxygen in seawater - DO and its 2
sources; importance of dissolved oxygen;
estimation of 1 in the sea water by titration
methods; vertical variation of dissolved
oxygen in the sea around Lakshadweep;
the DO as an important factor for the
marine ecosystem.

vii. Influence of the circulation of water mass; 1
impact on mixing, hamogenity and stratification
of water mass.

viii., The influence of physico-chemical properties 2
of seawater on marine life; primary productivity;
productivity, spawning, development and larval
survival, feeding and growth, abundance,
migration, shoal of fish, extreme
conditions causing mass mortality.

(b} Indoor Practicals (4 units of 80 minutes of No. of Units
2 periods each)

i. Temperature and pH measurements of seawater; 1
to learn to measure temperature of seawater at
depths, to measure pH of seawater with the
help of pH paper.

ii. Salinity measurement of seawater by titration 1
iii. Light measurement in the sea by Secchi Disk [
to understand the penetration of light in

the sea.

iv. Dissolved oxygen estimation in the seawater 1
by Winkler's method.

00



Teaching Scheme

Standard %

(Periods per week) Theory : 60 Marks

Theory : 4 pericds
Indoor Practic8ls : 4 periods “erm Work : 30 Marks

Fishing trips :

8 periods (1 day) "erminal < 30 Marks

Fishing Trips

Term Work : 40 Marks

Terminal : 40 Marks

b RISHING THCHNOLOGY

(a) Theory (24 periods of 40 minutes each)

i.

ii.

iii.

iv.

AV

Vie
vili.

viii.

iish finding equipments - principle and
operation of echo sounler, sonar arxi
net sonde.

fish aggregation devices - importance in
Lakshadweep, indigenous aggregation
devices.

BElementary seamanship and handling of
the vessel ~ Compass - identify compass
points and equivalent degrees and drawing
them, anchoring, berthing the vessel
against the tide, along the tide, against
wind, along the current.

Deck equipments - winch, gurdy line
hauler - parts, operation and uses;

care and maintenance of engine - daily,
every 100/150 hrs - Every 250/300 hrs.
Every 500/600 hrs. Every 2000/2500 hrs.
Boat designs and speciflication - tonnage
gross and net, safely aspects of fishing
vessels,

Harbour - facilities required in harbour.
Rules of the road in the sea.

Buoyage system.
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Indoor Practicals :

No. of

periads

3



(b} Irndoor Practical:: 17 units of 80 minutes No. of Units
1 2 periods each)

i. Reading of grars — gill net, purse seine 2
long line - i(Demonstrating and explaining
the differeni. parts of the above gears and
their uses with the help of models/charts).

ii. Identificati: of life saving appliances and 2
fire fighting appliances - explaining the
uses of 1ife jacket, life buoy, life
raft, the method of wearing the life jacket
and using lite buoy and life raft, methad
of using soda acid type, foam type and dry
powler type fire extinguishers.

iii. Identification of navigation lights, local 1
channel markings and storm signals (Explaining
the uses of above with the help of models
and identify. Permanent display has to be
made in the class room).

iv. Splicing - Demonstrating the eye splice 3
and joint splice. Students have to practice
the above in the class room.

v. Mending - (hDemonstrating the method of 3
mending, simple tear, complicated tear,
the trimming process. Individuals should
do it without assistance).

vi, Starting of engines - (Demonstrating the 2
starting procedure of engine with the help
of engine in the workshop).

vii. Making tuna brench line and troll line - 3
(Demonstration and fabricating).

viii. Tin-live bait storage tank (model) - 1
(Instructor to help the students to
fabricate tin live bait storage tank model)

ix. Engineeriny tools -~ Carpentary tools, 2
engine maintenance tools. {Demonstraticn
of elementary using techniques).

X. Basic tirst aid - (Demonstrating components 2
and their use, artificial respiration, important
slings, action to be taken in case
of fracture and drowning).
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2. POST HARVEST TECHNOLOGY

(a) Theory (17 periods of 40 minutes each) No. of Periads
i. Bacteria - size, form, grouping; growth 2
(4 phases); pathogens, toxin producing
bacteria.
ii. Importance of chlorination of waten - 1

Percentage of available chlorine in
potable water at different stages of
handling.

fil.  Smoking - principles, <old smoking/bol 2
smoking, difference helween traditional ard
mechanical kiln, non resinous hard wod,
saw dust, wood shaving:. as effect jve
materials used for developing smoke and
synthetic smoke flavours, composition of
amoke, builed and smoked fish products.

iv. Freezing — purpose, ptinciples, changes in 2
t ish during treezing and cold store, types
of freezers, air blast, contact plate
(vertical/horizontal), 1.Q.F. products,
glazing, freezing of while fish, fillets,
minced fish, frozen shriwp.

v. Storage of frozen fish - deep freezers, 1
cold storages/refrigerated holds
(temperatures desirablel,

vi. (Canning - type of cans/materials, shapes and 4
sizes; preparing fish tor canning, packing
in cans, addition of filt (brine, oil,
curry or sauce), exhausting, closing/seaming,
heat processing; labelling and boxing causes

of spoilage.
vii. Tuna as an industry -~ tuna products 1

viii.,  Fish by products - fish oil, fish meal, 1
fish silage.

ix. Indian standard specifications -~ fresh fish, 1
frozen fish, canned fish, sun dried and
salted fish, fish meal, shark liver oil,
fish fins.

x. Emerging technologies for fast foods 2
with reference to fish.
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(b) Indoor Practical: (13 units of 80 minutes No of Units
of 2 periods each)

i. Sensory/oruanolepetic test of fresh fish 1
ii. Total plate ount (Demonstration) 1
iii. Gram staining — (only demonstration — 1

cocei and lacill)

ive Chlorinaticn of water/estimating available ]
chlorine by indicator paper.

v, Salting of fish - dry method for shark 4
(lean fish), weighing/labelling/packing/
storing; wet method — mackerel (fatty fish)
weighing/labelling/packing/storing.

vi. Smoking of tuna - cold smoking; weighing/ 2
labelling/packing/storage.

vii. Freezing of fish and glazed fish in 1
refrigerator/deep freezer.

viii. Can analysis of locally canned products. 1
(e.g. canned tuna or seer fish), assessment
of water capacity using, and study of
can seam.

3. FISHERIES BIOLOGY

(a) Theory (9 periuis of 40 minutes each) No. of Periods

i. Elements of capture fisheries - catch 2
estimation production, relationship
between fishing units (effort) and yield
in respect of pole and line fishery;
troll line/longline fishery; beach
seine fishery

ii. Elementary principles of local specific 4
mariculture practices — identification of
potential culturable species — their ecology
and habits; locations suitable for
culture practices; techniques suitable for
culture practices (plans, design, fabrication
and operation with special reference to rafts,
cages and hatcheries).

iii. Elementary principles of local specific 2

mariculture practices, specific practices
relating o seaweeds and lobster.
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{(b) Practicals (6 units of 2 minutes of No. of Units
2 periods each).

Note: All the items will be dewonstrated, explained and described
by the Instructor.
records of all the practicals with rneatly labelled diagrams
and basic description).

i.

iv.

vi.

The students should maintain complete

Simplfied taxonomic and diagnostic keys 1
for the identification of local teleost
(introduction of species concept) with

special reference tn tunnas.

Simplified taxonomic and diagoslic keys for 1

Lhe identification of local teleosts (intro-

duction of species concept) with special
reference tao 5 local hait fishes.

Catch and effort data trom readily available 1
sources such as from (MFR1, and tho Lepartment
of Fisheries, Lakshaldweep and their possible

relationships.

Plotting the catch aml effort data n graphs 1

and trying eye fitted lines., Fitting catch

against years for trends,

Potential mariculture species (Lobsters,
mussels, baitfishes, aquarium fishes,
Octopus and seaweeds),

Demonstrations of methods of mariculture
techniques including cages, hatcheries,
rafts and feed formulation (in active
collaboration with the CMFRI and the
Department of Fisheries).

4. SUCLO ECONOMICS AND COOPERATION

(a) Theory (10 periods of 40 minutes each)

j.

il.

Fishing as a commercial activity; costs
of tuna fishing - fixed costs 1¥ke cost.
of nets, diesel, wages to crew
members, other costs like interests
monay horrawed for buying the boat;
depreciation, income from sale of fish;
difference between gross income, net
income.

ownership of boats through co-operatives -
advantages in supply of inputs, credit and

marketing.
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iii. Formation ot vo-operatives — Preliminary 2
enquiries, mininmum members needed - volume
of business nieded; factors for successful
running of -ouperatives - loyality, leader-
ship technoloyy — finance; facilities for a
cooperative ~ storage - transport -~ supply.

iv. Success stories — Amul; Fishermen Coop. 2
Society, Versova, Bombay.

(b) Indoor Practicals : Hil.

5. FISHERY OCEANOGRAPHY

(a) Theory (12 periads of 4C minutes each) No. of periids

i. Major elements in sea water - composition 2
of sea water, important nutrients (Phosphate,
nitrate, and silicate); important dissolved
gases (oxyyen, carbondioxide, hydrogen, and
nitrogen).

ii. Tides, tidal currents and waves — tide and 2
tidal currents, methods of measurement;
waves ark! methads of measurement; types of
tides and waves; tide table with
reference ta Lakshadweep.

iii., Ocean circuilation/currents -~ ocean currents, 2
forces causing currents in the oceans,
methods of measuring current speed and
direction, surface and deep water currents;
upwelling, its importance, major areas
of upwellirg in the Arabian sea.

iv. The effect of currents, tides and waves on 1
marine fishery - fish behaviour in relation
to currents, tides and waves

v. Depth and sourx! propagation in the sea - depth 2
zones in the oceans and seas ard their
measurement.,

W

vi. Application of environmental analysis/forecasts
to fisheries ~ a case study of tuna in the
Eastern Pacil ic: ~ tuna fisheries and its
importance, tuna migration, the basis and
methods of torecasts.,
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(b) Irdoor Practicals (4 units of 80 minutes No. of Units
of 2 periods each)

i. Tide measurements - to measure the tidal 1
variations, by observirng the fixed tidepole
at the lowest low water region of the
intertidal area and bty marking the
intertidal area during high tide and
low tide and observing the tidal influence
on a sandy beach.

ii. Current measurement -~ study of current meter 1
(Fmkan type) with chact; to understand the
current speed and dricction by chart.

iii, Depth measrurement by lead line and echo 2

sounder,
(may be done on boatd in a fishing vessel).
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ANNEXURE 2
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B. CRAFTS AND GEARS, NAVIGATION

Anrose A., 1986. Crafts ar«i Gear Practical Course Manual. Central
Institute of Fisheries Education, Bambay .

Cook Peter, 1971. Boatbuilding Methods. Adlard Coles Ltd., London.
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ANNEXURE 3

LIST O EQUIPMENT

LIST A - DEAD STOCK ITEMS

S1LaNo. Narme

I

g
EEY

Dissect jon Box

Compound Microscope with Tow and
high power, 5 x and 10 x eyepieces

Digsection Tray (Enamel) 10"xu"

Digsect ion Board made of soft wooxd with
lead sink, size 8"x5"

Thermometers Mercutcy
O
0 to 50 ¢
9]
0 to 180 C
o
0 to 250 C
Alcohol Thermometer
0 o)
~40 C to 50 C
Maximum and Minimum Thermometer
Reversing Thermometer
Rain Gauge
Anemometer
Magnetic Campass for navigatiom
Mercury Barameter
Aneroid Barcameter
Secchi Disc with Marked Ropes
Tide pole with marking

kkman Current Meter
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Quantity

£ S 48 B 6 s SO D e S e S S 55 55

20

5

24

24

12



17.
18.
19,

20.

21,

22,

23.

24,
25,
26,
2.

28.

Depth rope
Echo Sounder
Magnifying Glass

Plankton Collection net (bolting silk
200 no. mesh sizel

a. Fish Measuring Board 1/2m
b. Fish Measuring Board lm
Spring Balances

a. Upto 5 kg.

b. Upto 25 kg.

Mono Pan Balance

a. Upto 1 kg.

b. Upto 5 kg.

Large Diwvider (Wexrlen)
Divider (Metal)
Refrigerator 16% Litres
Incubator 45x45x45cm

Spirit Lamps or Bunsun burners if gas
facility exits

Hydrometer
Brinometer
Hygrometer (Wel/Dry type)

Vernier Callipers

Litre measure plastic of 1 litre capacity

Fish Washing Tanks (made of synthetic

material of standard size having capacity of

1000 k.1lit.

Fish Dressing Tables Suitable for working

for 4 students.

Chopping Board:

76
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37.
38.
39.

40,

41.

42.

43.

46,

47,
48.

49,

Knives 6" length

Aluminium Trays about. 15"x10"x1 1/2"
Stainless Steel tray 2'x1'x4"
Containers

a. Conventional type of different shapes
ard size

bh. Modern/Synthetic/Insulated viz made of
Aluninium, Hardened Polythene and Puoly
Vinayl Chloride

Buckets

a. Aluminiun - Capacity 16 (o 12 litres

b Perforated Aluninium - Capacity
10 1o 12 Litre

oo Plastic -~ Capacity 10 to 12 litre
Sample of Fish Box used fri Fish transport
Racks for drying Fish

a. Flat racks

b. Hanging racks

Small size smoking kiln
(To be made locally)

Stainless steel vessels with 1lid of
1 litre capacity

Can of ditferenl sizes 5,%, lacquared and
Aluninium

Can Openet

Scarf ]
Apron }
Hand Gloves ]l

Gun Boots

Model of Backlxne assembly of a
fishing boat

12

1 each

1 each

6

2
1 Sample of each
to be purchached

for demonstration



53.

54.

55.
56.
57.
58.
59.
60.
6l.
62.

63.

64.

+ 65,

66.

67.

68.

69.
70,
71.
12,

73,

Model showing; framing and planking

Model showing; the different structural members
of a fishing boat

Model of Gillnet

Model of pursie seine
Model of Longline

Model of Pole: and line
Model of Cast net

Model of Seine net

Life Jackets

LLife Buoy

Fire fighting appliances
a. Soda ash type

b. Foam type

¢+ Dry chemical powder type
Set of Navigation lights

Operation model of a 4 stroke marine
diesel engine

First aid kit

Float made of different materials viz.
Aluminium, Thermocole, PVC and HPDE

Sinkers made of different materials viz.
stares, Iron amd Concrete

Anchors - Stockless and Stock
Model of Dugout

Model of RaEt

Model of Built up canoe

Model of tuna fishing boat

78

set

Box

nos. of
each type

of each type

of each type



74, Different types of Hooks 1 each

75. Lakshadweep Admirality Chart 1
76. 36' Fishing Vessel for imparting trainirg 3
on board

Note: The Boats may be hired or may be purchased.

TEACHING AIDS

1. Overhead projector for proje:ction of 2
Transperencies

2. Slide Projector l

3, VCP with monitor |

70



17.

18.

LIST OF TOOLi FUR A SMALL WORKSHOP NEEDED

FOR MAINTENANCE OF ENGINE AND BOAT

Spanner Sets

Variable size spanner upto 25 mm

Screw driver set

Pipe Wrench upto 1 1/2" capacity

Pliers, Flat nose, long nose and cutting of
different sizes

Ball pen Hammers with handle 1/2 kg. and 1 kg.

Steel Foot rule upto 30 cm
Outside and inside callipers
Tri-square

Tap and Die-set

Fitters Vice

Carpenter's Vice

Pipe Vice

Electrically operated small hand drilling
machine upto 12 mm capacity with drill bits

Small electrically operated hand grinder

A Wooden Box containing carpentary tooils
consisting of 1/4", 1/2" and 1"

Chisels, a medium size planner, tenan saw,
small rip saw, marking gauye, hand drilling
machine, carpenter's, screw driver and a
mallot

12" Hack saw frames with blades

12" Rough and Smooth I'lal iiles

30

| set of each

type

sets of diffe-
rent types
(having vari-
able lengths
and tips)

each

each

each

box

sets

each



LIST B

GLASSWARES

l. Microscope Slides 75mm x 25mm 12 Boxes

2. Cover Slips 1 Dozen packet
of each

3. Graduated Measuring Cylenders, 10 ml., and 50 ml. 6 each

4. Gradualex] Measuring Cylendets, 100 ml. 12
e Watch tGlass 2 172" 2 Gross
6. Petri bisk sets 100 x 17 mn 4 dozen sets
7. Wash Bottles (Plastic with (ube) 1/2 Llitre 12
capacity
#, Pipettes with teat 24
Y., Pipettes graduated 1 ml. 24

(Graduat.ions 0.1 ml.)

10. Pipettes graduated 10 wml. 3
(Graduations 0.1 ml,)

1. Museun jars with backelite screw cap 60
of assorted size and rectanyular in shape

12. Museum jars (Cylinderical) with glass lids 18" 3

13, Museum jars (Cylinderical) with glass lids 24" 3

14. Specimen Tubes assorted size 1 Gross
15. Test Tubes 15 x 150 mm. 1 Gross
16. Glass Mortar and Pestle 10 ¢m, dia 2
17. Volumtric Flask 50 ml. and 00 ml, 2 each
18. Beakers 100 ml. 12
19. Conical flask 100 ml, 6
20, Dropping bottles 100 ml. 6
21, Glass Funnel 6

22. Reagent botiles 24



23,
24,

25,

Platinum wire with helie:
Test Tube Stands

Glass rods

LIST C

CONSUMABLE  TTEMS

Cotton Absorbant
Cotton Non—absorbant

Estimation paper for estimation of
available Chloride

Camel art brushes of small size
Commercial Formalin (5 litres pack)
Potassium Hydroxide Pellets

Xylol 500 ml.

pd Indicator Paper

Crystal Violet

Safranin

Iodine

Ethyal Alcohol

Cedar Wood 0il

Dehydrated HI Media for total plate count
Sodium Hypochlorite

Detergents

Disinfactants

Commercial Salt

Ref ined Salt

Plastic bags of assorted size

Parts of Tuna long !ine gear for assembly

Parts of 1roll line jear ior assembly

82

1 kg.
1 kg.

12

12
5 packs
1 packets
1 bottle
12 dozen packets
25 gm,
25 gm,
100 gm.
1500 ml.
100 ml.
500 gm.
1000 ml.
LS
15
IS
1S
1 gross
10 sets

10 sets



23.

24.

25.

26.

27,

M,

I
R
-

3a,

31,

Twines - Nylon, HDPE, PP, PEs Twisted arxd
Braided twines

Ropes made with 'S' Twist and 'Z' Twist
Mesh Gauge, Iron Needle and Surgical
Scissors and knife for net repair practice
Cotton twines ~ 20/3/3 for making webbiny

Nylon Webbing - 210/3/3 mesh size 50 mm
for making gillnets

HDPE Webbing < 1.5 mm twine, mesh size
50 mm, for practice

Ropes ~ SGisal 6 mm dia for practice
HDOPE - 3me twine for practice of net repairs

hiesel 0il and Lubricants

Samples of each
type

Samples of each
Type

6 sets

IS

LS

L5



Chart
Chart
Chart
Chart
sheet
Chart
Chart
Chart
Chart
Chart
Chart

Chart

Chart
Chart
Chart
Chart
Chart

Chart

LIST OF CHARTS

A. FISHING TECHNOLOGY

showing international code of signals. (Sample enclosed).
showing Navigation lights and local channel markings.

of 'S' twist and '7' twist.

of different type of knots VIZ clove hitch, rolling hitch,
bends and reef knot.

of different types of Hooks.

showing Terminology of a fishing boat.

showing Parts of a gill net.

showing Parts of a purse seine.

showing Parts of a long line.

showing parts of a pole and line.

shoiwng deck lay cut of a tuna fishing boat.

B. POST HARVEST TECHNOLOGY

showing the effect of cooling on the keeping quality of cod.
showing different types of containers for fish handling.
showing effect on temperature of position in load.

showing misuse of refrigerated slab.

showing ideal placement of fish on ice.

showing Morpholigical forms of bacteria.
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6.

Chart showing the various steps to he taken before starting
processing of fish.
Chart showing the different operation for closing the can.

Chart showing different type of kilns for smoking.

C. FISHIRY BIOLOGY

Chat L showing all Tunasi oL tidlian Ocean.

Chart  showlng  important. representative fish of each group of
commercially important fishes:.

Chart showing 10 important bait fishes.,

Chart showing (i) Alimentary —anal, (ii) Other body organisation,
nf one perch and one shark.

Chart shaowing life cycle of e penaeid prawn or lobster.,

Chart shawing Plankton 10 Phyto and 10 .« plankton available in
takshadweep water.

Chart. showing sea weed 5 impor tant cammercial species.

D, FISHERY OCEANOGRAPHY

Chart showing the major oceans and seas of world.

Chart showing the Arahian sea and Lakshadweep.

Chart showing the earth's surface divided 1nto distinct
geoyraphical domains.

Chart showing the estimate f fish productivity by major ocean
provinces.

Chart showing the cloud pattern over the Northern Hemisphere.

Uhart shewing the rate of carbondioxide increase in the atmosphere.
Chart showing the structure of earth and size of earth.

Chart. showing motion of the earth.
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10.

11.

Chart
Chart

Chart

showing rotation -f the earth moon system around sun.

showing hydrological cycle.

showing different types of Thermometers including a reversing

Thermometer and scale comparision.

Chart

showing different types of Barometers and scale camparison.

Charts of wind instruments.

Wind direction chart.

Wind rose diagram.

Psychrameter Chart.

Chart
Chart
Chart
Chart
Chart
Chart
Chart
Chart
Chart
Chart
Chart
Chart
Chart
Chart

Viz.:

of pH meter.

showing important Marine Zones.

showing the vertical distribution of salinity.

showing the relation between temperature and salinity.
of Sacchi disc/photoreceptor.,

of fish eye view,

of Disolved oxygen of Lakshadweep islands.

showing major elements in sea water.

of important nutrients.

showing how the tides and waves are generated.

showing different types of tides and waves.

showing tide pole/tide gauge.

showing a wave rador bouy.

showing different instruments used for current measurement:
a. Float b. Drift bottles

c. Sea Bed Drifters d. Ekman type mechanial
current meter

e. Electrical sensing current
meter
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31.
32.
33.

34,

36.

37,

Chart showing different types f currents.

Chart showing major cause for upwelling.

Chart showing major areas of upwelling in the Arabian sea.

Chart showing the mode of circulation and dis:ribution of current
patterns in the Arabian sea with special reference to Lakshadweep.
Chart explaining the effect of currents on fishery.

Chart explaning the effect ot tides on fishery and fishing
aperat ions.,

Chart explaining the effect of waves on fishing operations.

Notes 1. Although photocopies of most of the charts have been given as

Teaching Aid, still Ikpartment of Education is advised to
contact the Director, Central Institute of Fisheries
Education, Banbay for further clarif ication and guidance if
necessary.,

2. On the basis of Teachimny Aid provided, the concerned teacher
is advised to get the chaita improved by colourful drawing on
larger scale. Such charts can be displayed on laboratory
walls.,
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Prof . K.K. Ghosh,
Scientist S3,
C.1.F.E.,

Bambay .

Dr. M.D, Zingde,

Scientist Incharge,

National Institute of Oceanography,
Bombay .

Prof. Raju,
Regional College of Education,
Mysore.

Mr. M.P. Bansal,
Director of Education,
Lakshadweep Islands.

Mr. B.L. Mathur,
Consultant,
Ed.CIL,
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l. Mr. P.V.S. Rao,
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C.I.F.E.,
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2. Mrs. R, Tiwari,
Scientist 52,
C.I.F.E.,
Bombay .
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Scientist,
National Institute ot Oceanography,
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F. SECRETARIAL. ASSISTANCE

1. Mr. Rangan,
Senior Administrator,
C.I.F.E.,
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2. Mrs. Shembekar,
Librarian,
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