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PREFACE

In the recent past the is lards have been receiving greater 

atfcerjti^n under the Island Develot̂ raent Authority which has been 

comstituteii under the Chairmanship of the Prime Minister himself. One of 

the widespread problems is of the educrited unenployed. It is well knĉ wn 

fact that after the Miyh Schcx)l an(i after otlher educational degrees the 

youngmen are Ifx̂ kincj fc.)rward bManis the Grjvernment for white collar 

jobs. With tlie development of the is lands they have alienated theiaselves 

from the traditional sector and the riiturally available resources of the 

fxjeans. Their ancestors navigateci extensively arx! provided dried fish to 

t raders. Al ter extensive deliber'atiorn , the IDA has decided to introduce 

vcxiational education at High School level in the schools of I^kshadweep. 

This is a new and chatlerK îtig task in wliich efforts have to be made that 

the students are reoriented ar\d devele>p confidence that on conpletion of 

thii course they can h>e gainfully employed for management of the marine 

living resources arxl fisheries. Therefr^tei Marine Fisheries Syllabus has 

been tSesigned for classes V III, IX and X. While designing these courses 

tthe Deparbnent of fteean Development has consulted various experts and 

have undertaken formulation of the syllabus through the Educational 

Consultants India Limited.

The present syllabus apart front giving greater imjDortance io 

practical work also introduces the concept of "Earn while you Learn". 

T'he students are provided facilities for marine fishing. Whatever 

catches they yet, would be shared among themselves so tliat they develop



a confidence that fisheries b- a paying propositlun and they would be 

able to earn mo>re than what tiiey get in white collar jobs. Suitable

linkages with thie Government I tepartments and the Fisheries Corporations

should be provided so that on ;anipletion of the course students are able 

to obtain finance for fishinc) b<ats either for a sinalJ group of 4 to 5 

students or on ccaoperative tjasi.s. This will ensure that students after

catpletion of the course are nielf eraployeci in fishing, in post harvest

technology, product developneni: nrx] marketing so tliat they can earn more 

than Rs. 20 thousand per armiiin<

Around the island fish is a ĵermanent renewable resource and their 

optimum managenemt without aft‘•Jet ing the environment would go a long way 

In providing additional p\m, it is hoped if this progranme becones 

successful then» similar jiKgrannies can also be introduced in other 

islands and coasttal states of f[rKl la.

I take this opportunity tn compliment Ed .CH., the Central Institute 

of Fisheries Education, Bombay (iCAR), Educational arxi Technical experts 

from Lakshadweep and others ŵho have worked hard for successful 

conpletion of the project. Our grateful thanks to IDA who have given 

this opportunity to develop Vix^atJonal courses in Fisheries "■ which open 

up new sector for self enploynienL and makes education more meaningful to 

harness natural renewable res* tan;es.

S.N. nWIVRDI 
Member IDA 

De};)artnierit of Ocean Develot^ment 
Govt, of India 

DhIIu
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THE ASSIGHIBJT

iWltcational Consultants India Limited (Ekl.CIL) has been entrusted 

the tasJ* of preparation of a detailed project repDrt on the designing of 

a  vocatbnal curriculum for Classes VTir, IX and K in Lakshadweep by the 

tepartment of Ocean Development, GovL, of India vide their Letter No. 

1IOD/56/IIJA/7/87 dated March 1, 198H, The project report was to te

[firepared under the guidance of dii Advisory Cciiimi ttecj wiiich was 

c'.onstituted for the puqx^se. The folliAvitig is the Advisory Confnitte;

1. Dr. V.N. Vashist,
Manag ino i:) irec tor,
Ed.CIL.

2# Shri Y. Srikrishna,
Director,

Central Institute of Fisheries 
Education^
Bcjmbay*

3, Shri M.D. Zingade,
Asstt. Director,
National Institute of Oceancxjtdphy, 
B(jml>ay.

4, Shri A.G, Kalawar,
Fonner Director of 
Fisheries,
Ckjvt, of Maliarashtra,
Bombay.

5, Shri M.P. Bansal,
D i rector {Educat ion),
Lakshadweep /^ministration, 
Karavati.

6, Shri V, Ravindranathan,
Scientist,
Central Marine Fisheries Research 
Institute,
Cochin.

chairman

Co-Chairman

Member

Member

llember

Member
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7, Reprresentativfe oi i tmenl: o: Memljer

Ocean Developmu gnt,
Govit. of Indi<a,i 
New Delhi.

8. Shrii B.IL. Matlhuir, Member Secretary

Consultants, ! E< 13.(IL,
New Delhi.

The Adviisory ajnmiittee w.as to tie ass is tel by several course

i
committees whiich were i;|oi!$tituited and headed by senior members. The 

follcwing wer© the cour^sef (jximittees constituted for the purpose;

A* Fishiinq Technco iAoy

1. Mrs. Lat.a Shenoy,

C I F E ,
Bombay.

2. Shri Hat adia-H,

C I F E ,
Bombay,

Post: Harvest TTejdjploajy

1. Dr- D.R,
C I F E ,
Bombay.

2. Shiri R̂ <ac3hi3teirani,

C I F E ,  1
Bombay.

3. Miss U ,V . Gaire,
C I F E ,
Bomnbay.

C ,  Fisheiries B m l c p j j y

1. Dr« M. Ite/rdlj,
C I F E ,
Bormbay.

2. Shrri P.
C I F E ,
Ftotmbav .



3. Shri D. Gulati,
CIFE,
Bombay.

D. Economics and Co-operation

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

2, Mrs. R. Tiwari,
CIFE,
Bcjmbay,

• Fishery Oceanography

1. IJr. P. GovincJan,

National Institute a  Oceanography,
Bombay, t' i >

In addition to the above, Pn.i. k .K. Ghosh, CIFE. Bciubay and Prof. 

Raju, Regional College of Education, Mysore made valuable contributions 

in preparation of the course. The various departmeints of Central 

Institute of Fisheries Education were involved in prep«aration of the 

course curriculum and teaching aids,

Bd.CIL constituted the foJlowiry team for undertakilng the project 

at Its end:

Project Director
Managing Director,
Bd.CIL.

, Project Leader
General Manager (Proje-ts)
Bd.CIL.
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3. Shrl B.L. Mathur, Project Consultant

Consultant:,
Ed.CIL.

4. Shri J .J . Nandi, Project Coorindator

Asstt, Mainager (Project s) ,
Ed.CIL

Dr. S.N. Dwivedi, MditJonal Secretary, Department of Ocean 

Development, Govt, of Irdia adfiinssed the AiJvisory CaTimlttee recjardinq 

the objectives of tlhese vofjational courses. The major objective is that 

content and qualitty of the cour se should be snch that students should 

develop confidence , capability and desire to take to fishing as self- 

enployraent, rather than lookisiig for white collar jobs. IXaring the 

practical course, incentive's tor f ishing should be so designed that 

students develop -a keen derive to urxiertake fishincj and tlevelop 

coi^ldence that it is a ru5T\un80\ j  v career *

The Departiftenit of Oct̂ an Dev'eLopment, Govt, of India and the 

I3epart:ment of Educaition, C5ovt, ot lakshadweep had given the following 

guidelines in preparation of the cujrriculuin for marine fisheries:

1. The course structure pr*e[)areci should fit into the existing 

stiJxiGture of teaching in Classes VI11, IX and X.

2. The weifjhtage for practical traiaiTg in fishing should be 

maximum so that the stadents ccm seek eiTployment/self“ 

omployiiietnt once ttiey pasrs out frcro the secondary scfiool.

Considering all the issut-s iri vv Ived, ti.e expert group decided that 

the proposed curriculum shouli g’veri equivalant weiglitage in terms of 

time allocations ars given to ijcleu-y subjects. 11 was also desired that 

the project reportss should (teiari nut the eqi.iimenf list, the teaching 

aids, cost structure, the .̂f ’!i patten, aici other details required



for introducing this curf-iculum in the schools in the coming academic 

year. All these parameters have been taken into consideration and have 

been taken into consideration and have been detailed out in the project 

report.

To prepare the project rei.x;)t t, Ed.CIL had consultations with a 

large number of officials and soc lal workers prcxninent amonc;} which is 

the local Member of Parliament, Mi. P.M. Sayeed fran Takshadweep. Ed.CIL 

organised a number of meetings in Bombay anti Delhi to thrash out issues 

relateci to the course structui H and cutriculutn details of marine 

fisheries. A large volume of IkdKs were consultedi and the on-going 

programmes in marine fisheries in schools of Maharashtra an<i Kerala were 

studied in preparing the report.

The present report incorporates a draft syllabuts, which would be 

itodified after it is put acrosB to variais experts and their views 

obtained. The chapterisation schane gives details ot all facets of the 

implementation of the proposed scheme.

Ed.CIL is greatly irldebted for the valuable conttributions made by 

Dr. S.N. EXvivedi, AddHiiional Secretary, Deptt. of Ocean Development, 

Govt, of India, Mr̂  P/.M. Sayeed, M .P ., Lakshadweep. Dr. Subramaniam, 

P .S .O ., Deptt. of Ocean IDevelopmerit, lakshadweep and the members of 

Islands Developnnent Authority. It appreciates the help extended by the 

all m^nbers of the Technical Division, the Finance Division, 

Administration Division of Ed.CIL in ccit^leting the project report in 

time.
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THE SUMMARY OF IHE REPQKI’

Educational Consultants India Limited have prepared this Detailed

Project Report for introducing vot:ational curriculum in classes VIII,

IX and X in the schools of Lakshadweep Islands* As an input to the 

preparation of the Report, sufficient number of docxaments pertaining to 

education, iob prospects, scxrl*>-econcxinic aspects and manpower 

requirement of the rtKjiori have been ;it:adied. Detailed discussion have 

teen held with Large section of: peopit̂  concerned with administration arxi 

developiiient of educat ion of the f . LarKis. The Report lays down the 

C{iTi|)lete settinij in which a vocatioikd curriculum in Marine P'’isheries 

has to fit in ttie present schema Class VIII, IX and X without 

disturbincj the pattern of training f dloweci in the schtjols at present.

The curriculum designed is prj( tical oriented with sufficient 

incentives to the sti^ents. It aimr. at inparting training right at the 

achool level for self employment by giving emphasis on developinent of 

cooperatives and marketing. This wi LI bring about all round developnent 

in the fonn of a self-sustaining ecoiuimy in Lakshadweep.

The salient features of the Report are siininarised below:

]. The first chapter brings out the geographical, demographic and 

socio-economic setting of the Union Territory. The population, 

literacy, occupation, educational develofanent and industrial 

setting is discusseii. It has been inelicated that nature has 

given abjndant Marine Resources arourxl the Islarxis and the 

same are rec][ulrec3 to lie exploited for improving the econow/.

xi ! j



2. The next chapter deals with socio-ecoru.jnnc perspective anc. 

identification of vocational courses based on the available 

natural resources. The data of fish laixiing from 1975 to 1985 

has been given and the same lias been conpared with the 

exploitable Marine F^esoiirces. The wide gap between the twr, 

clearly indicates tliai -jff icieiit tiained inanf)Ower is nee<iei: 

to exploit the Scirne and hence a voc;:al innal couj se in Marine 

Fisheries has teen piDixj êcl.

3. In Chapter III a ccmiplfd-- strTK'turf? of the profxosed scheme has 

been given. The wtole coursf? of Marine Fisheries has been 

divided into 5 subject ireas viz. Fishing Technology, Post 

Harvest Technology, Fisheries Biology, C(X>t>ei at i(in anti 

Marketing and Fishery (Jceancx̂ jraphy. Out of the total time 

available, only 25% tinie has bê en allocated for Theoretical 

Instructions in class nxans. The remaining 75% of time will be 

devoted for Practical viork, Tfie practical work has further 

been divided into 2 papers viz. Indoor Practical work to 

done in Laboratories eirKi Workshops, anti t̂ ut dtx)r Practical 

Work in the form of actual fishing in a boat. Nearly 50% time 

has been allocated for actual fishirKj t̂ rips where t-he studenl.s 

will learn all aspects c f Marine F isherries. In order to give 

incentive, it lias teen proposed tliat most of the fish catch 

may be taken by the st udents. In tlie s.jme t:hapl.ei' objectives 

of subject areas an<i the leaching Methtx3t)logy has teen 

discussed» It has teen prop>sed that a cLaso consists of Jb

X ) V



students for theoreitcal instruction. For imparting 

instruction in the lalDoratory, 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.

4. The fourth cfiapter gives complete evaluation pattern with 

em{)hasis on the continous asso’̂ sment for t’ractical Work, A 

skill evaluation card has tieen designed S(.) that the teac’her Ik 

able to keep record of continujus assessment of each student 

(jti scientific basis. Tenninal assessment will continue as 

usual tecause this course is to fit in the existing scheme.

5. Chapter V deals with staft si ructure. In this chapter two 

rncxiules have been suggests ni. Tn one mcxiule when the 

administration purchases the l>)ats for fishing, it has been 

suggested that the services tU crew members recruited can be 

utilised for conducting Practicals during off-season perioci 

viz. when the sea is rough and fishing is not being done. The 

second mociule suggests that fistiing boats are hireci alongwith 

the crew on a contract basis and staff for conducting 

practical classes is recruited separately.

6. The last chapter deals with the requirement of space for class 

rcxm, 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 spreadii'Kj over a period of 2 financial 

years till the end of the current plan ĵ erifjd.

XV



7. In the erK3 5 Ajinexiire liave teen given. These are as follows

i) Curriculum Details For Class Vlll, IX and X. 

ii) Bibliography, Roff rence Material for Teachers,

iii) liist of Ef^uprent .

iv) List of Charts.

v) List of Persotis who were Consultei.
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CHAPTER I 

INTRODUCTION

1.1 GEOGRAPHICAL SETTING

Lakshadweep is 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 [slarxls conprising an area of 32 sq. kms. and only 10 of the

islands are inhabited. Pig. 1,1 givt?s the map of these Islands. The map
o o

indicates that the?k islands lie tefw^en 8 and 12 -“30' north latitiide 
() o

and 71 and 74 east lonfjitude.

Lakshadweep becarm̂  an Union Territory in 1956 arid since then the

Guvt. of IfKlia is takirej keen inteif!St in the development of these

islarvls. Although the total land aie î of these islands is very small,

but considering the lagoons, submerge 1 banks arxl reefs, its total area

works out to 4200 sq.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 DEIMOGRAPHY AND SfXIQ-ECQNCMY SETFING

According to 1981 census, tlu- total population of this Union 

Territory is 40,249. Table 1.1 shows the population, area and literacy 

rates of 10 inhabited islands. KavarattL, Amini and Minicoy islands have 

urban population which form 46.2% of 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 exlunation up to the age of 14 by 

1995.





TABLE 1.

U^^SHADW^ PiBEA AND PCMJIATION 1981 CENSUS

Kavaratti Tahsil Amini Tahsil Andrott Tahsil Minicoy
Tahsil
Minicoy

(Urban)

Grand
Total

Kafvaratti
(Urban)

Agatti Amini
(Urban)

Kadmat Kiltan Cheliat Bitra Andrctt Kalpeni

1. FopRilation Persons 6604 4111 5367 3114 2375 1486 181 6812 3543 6658 40249

Males
Fsnales

3623
2981

2136
1975

2776
2591

1578
1536

1189
1186

734
750

101
80

3311
3501

1838
1705

3091
3567

20377
19872

2. Area of Sq. Kras. 3.63 2.7 2.59 3.1 1.6 1.0 0.1 4.8 2.3 4.4 32.0

3. Population per 
Sq.Kms.

1819 1523 2072 1005 1484 1484 1810 1419 1540 1524 1258

4. Percentage Decadal 
Variation

49.41 30.30 18.16 ^ .8 9 16 .D8 23.67 61.61 25.57 12.40 24.63 26.53

5. No. of Females 
per 1000 males

823 925 933 973 997 1022 792 1057 928 1154 975

6. Percentage of 
Schedule Caste

84.57 % .5 2 95.83 97.21 95.92 95.55 99.45 96.51 97.15 92.29 93.82

"7 / • Literacy Rates:

Persons 60.22 54.76 48.48 56.07 46.8€ 49.93 4 6 .% 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 45.07 40.00 36.68 43.70 59.99 44.65



The inhabitants of this Is Lard Territory are Muslims, and have teen 

classified as Scheduled Tribes. The majority of the people telong to the 

Shafi School of Si'nni 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 scx^ial feature is the matrilineal family system, 

because of which the women folk enjoy a high status. The custans of the 

people of the islands except in Minicoy are in other respects some-whdt 

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 ccxionut 

growing, but the spread of education has resulted in the virtual 

breaking dcwn of the trciditional society. The educated people from tlie 

lower caste are not going for the caste based jobs. They are satisfied 

with even low 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 alinost 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 

islands 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 fiighly qualified persons. In addition, there 

are school leavers who are not familiar with traditional skills antj are 

not sufficiently f4ualifieci for any Government job. Thus it is concluded



thiat: although the literacy rate of these islancis 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 schawl level.

Table 1.2 shews the etlucational developnent in Lakshadweep frcin 

19t)U-6l to 19BJ-*B4 arvi Table l.i stiows the expenditure tm education for

eac;li plan starting i jn (lie TI Five Vear Plan to the VII Five Year Plan.

T;/^^: 1.2 

fcilXJCATlfJNAl. I >f;veldpwent

Year No. of 
Institutions

Enrolment Teacher
Strength

Literacy
Percentage

1960-61 10 3450 83 23.57

1965-65 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 I^kshadweep.



BBi .K 1.3 

EXPPEiyilURi:; EDUCATION

Plan Period A Llotiiient

Sourcej VII Plan Lakshadw^ejp (piro iected).

By the end to the Vll Pian, ^he enrolinenl of students is expected 

to increase to 16,700, jhe UNICEF is helping in meaningful 

iirplementation of Socially Usefiil Productive Work (SUPW) in schools. 

There are 2045 students irn High Sr:hool at present and the number may 

increase by another 1000 at the end of the plan.

Table 1.4 shows yeair wise hi eak up of out:lay in Elducation in 

different Sectors.

(Rs. in Lakhs)

Elxpenditure

Second 1956-60 12.04 11.98

Third 1960-65 18.83 35.98

Fourth 196U-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



TABLE 1.4

SEVENTH PLAN OUTLAY IN EDUCATION

(Rs. in Lakhs)

SI. Sectors Proposed 
No. Outlay

Year-^ise Outlay

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

1 . Pril’nar'y 
Education 14L.71 20.63 :'G.21 25.94 33.65 35.28

2. Secondaj-ry 
F-]c3ucation 21., 87 30.86 1'}.89 41.71 46.12 52.30

U  Higher 
FMucation 130.07 12.19 2H.35 28.37 22.90 38.49

4. SfKjrts arKi 
Youth Welfare 300.99 51.20 b').29 62.88 62.01 68.92

'S. Adm inis trat i on 40.84 7.40 7.99 8.10 8.75 8.86

6. Adult 
Education 2.50 0.50 0.50 0.50 0.50 0.50

Total 827.21 122.61 1158.22 167.50 174.53 204.35

Lakshadweep has fixed the follcMing priorities for the VII Plan in 

Education.

1, Qualitative improvement of Hducation System.

2, Facilities for inproving Pre-primary Education.

3, Vocationalisation of Education in Secondary stage.

4, Improvement of Administrative Efficiency.

5, Eradiation of Illiteracy and Spreading of Universal isat ion of 

Elementary Education.



6, AdditionaJ faci Ui>jes f »r higher education.

7, Consolidation of- 'Icliiiev'-Hnents.

8, The entire c:hjll<ire;n uE school going age to be brought to

school.

1.4 INDUSTRY

Any industrial ventuir*; in Llie Island should take into act:ount. che

delicate ecological balain;e existing in the island. Transplanting 

mainland technology to thie lands may be dangerous. Dry processes are 

to be preferred as compar-'et 1.oi.mt pr<x:esses while some industries .-ire

identified. Moreover, shaoi tcnge of land is a major" ctnistraint for 

construction of a factory. Painti jig out industrial process to household, 

collecting, testing, quaditv ;>ntrol and marl<;eting may Ije l.)etter

approach. Careful thoughit 1b to tje given for establishing industry in 

the area of fishing amdi «(X;<oniit praiucts keeping in view the above

mentioned points.

The estimated value oif the calcareous sand, available in abundance

in the islands and which ie ome of the essential raw material for the

manufacture of white cem̂ etit, is about Rs. 5000 crores* The annual

exploitable quantity of luna 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 atiiother industrial raw materials The industries 

based on these raw materi<als is a possibility, but land availability 

without disturbing the ecolrKgy i /ery limited and starting factories in 

the conventional sense may te iiiftcult.



Keeping the ecological and environmental factors and the potential 

of the rich natural resources in view, it is advisable to promote the 

tradiitional and natural resources based industry in the islands. The 

^x^pulation of the islands have a rich traditional heritage. The younger 

generation, though literate, have to be educated and made aware of the 

econonic viability and profitability of the traditional trades and 

industry. To bring about such a change, it is necessary to start at the 

Ivisic level by introducing vtx:ational e<iu( ation in traditional trades at 

the secondary level. This is to be Hup|[X)rt0d by schemes for self- 

enployment, development of ca-operative?:; find marketing agencies to bring 

atout all round development in the form of a self-sustaining econony.



CHAPTER II 

VDCATIQNAL SCHEME FOR LftKSHADWEEP

2.1 GENERAL

For overcoming U:h-i pt jblem of 'Educated Unerplo^^nent' 

Vocationalisation of Education is the answer. The vcx^ational educaticjn 

will be a distinct stream to ptreipare students for identified occupation 

spanning several areas of activity. In general, vocational courses based 

on agriculture, marketing!? a.oc ial service, entrepreneurship and self- 

employment are to be dê iyntsid, and the same will vary from place to 

place. The graduates from vccati >nal course need not fear that they will 

not get opportunity for vê tt ii .al iinovement in their life. On the contrary 

deserving candidates will get cinance under predetermined condition for 

professional growth and caireer improvement. While ITIs and Polytechnics 

would cater to the needs, ot thf? organised sector, the thrust in the

school prograrrme would bê  (jn Uie section not covered by them and on the

potentially very larger sservice sector. The school system would give 

greater attention to the areas of Agriculture , Agro-industries, Home 

services, and para-medicail yt^cations. The choice of starting vocational 

courses at school level at Lakshadweep islands is î ased on the

recommendation of the Educ.at i’ ntil Policy and the needs of Island,

2.2 IDEWITFICATION V a iM U m !. CajRSES

A number of vocational oiuies were identified in following areas 

for Lakshadweefp 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 errphasis has 

iMien given Cur starting a voc:ational (xmrse In Marine B’isheries, as It 

is a traditional trade of the island ĵfjople and has a great potential 

fcjr ensuring economic development of I lie Islands.

The traditional methcxl of fishinrj is the hunting technique. This 

can be inproveci fcy introducing a voc/it ional course in modern fishing 

techniques, v iz ., use of fish detector, rtiodlern methods of navigation, 

knowledge of oceanography, post harvest technc:)logy, boat repairing, 

engine maintenance etc.

In addition to fishing technology# there is scope for fish fanning 

as most of the islancJs have lagoons attached to them and are ideally 

suited for adopting the fanning techniques.
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Tj^LE 2.1

CQMPQ6ITI0M OF MARINE FISH LmPmSS (IN T O ^ S )  ^  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 & 
Full Beaks

29 33 58 144 101 99 113 8-7 103 62

3,, Flying Fishes 30 41 30 33 16 29 16 oc 15

i-e r cn e s i.93 2 i i 163 .205 376 315 230 252 2C5

5. G o a t f  ishes 34 58 29 27 27 27 25 27 32 24

6. Other Carangids 61 94 65 60 58 80 105 214 147 45

/ • Seer Fishes 66 87 41 41 24 21 50 99 59 59

3, Tunnas 1932 1291 1166 1875 2694 1760 2236 2966 3303 4313

9 • Bill Fishes - - - - - - - 42 13 42

1 0 . Barracudas 11 20 15 18 11 14 12 10 19 14

11» Cephalopods 19 40 23 20 15 13 14 22 16 14

1 2 . M iscellaneous 232 361 381 201 233 206 203 239 221 251

Total 2931 2572 2315 27m 3846 2909 3300 4201 4542 5331

m.a.s. 28/8



VDC^IQNAL COUI^E IN MARINE FISHERIES

Fisheries is the biggest possible source of enplqyment for the 

islands. The annual possible harvest o»f 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 cc^raposition of marine fish landings (in 

tonnes) in Laks^dweep from 1975 ’B5, From the table it is clear that 

rra jor 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 thiat contrihxite to tuna Fisheries of this area is the oceanic 

species of tunas. The dominanl species among them are skipjack anA 

yellcwfin tuna.

'runa 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 

loss 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 lx>ats*. After detecting the shoals of 

Tuna, live bait is put on the sea and artificially creatir»g 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 programne in Marlnie 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 

number of fish and any number of people can be eiiployed in this area.

13



This area can further be extiesrjded t > fish farming, fish preservation ard 

all other activities connect.el mii) the fishing industry.

About 350-400 studentcs atterri the 8th standard eveiry year. The 

objective is to provide careseir opportunities for this number every year. 

About 20-25% of these stiiHJenite may go for higher education* The 

remaining 75% have to be tdlLveirtei through the voc^ational stream to 

provide them gainful employimeitt arnj self enployment op|x>rtunities.

Fisheries Courses run im States

At present no where in <the country, a course in Marine Fisheries is 

being run starting from Cla*sj  ̂Vln, xhe Maharashtra Government runs a 

general courses in Fisheries Classes IX and X level. In addition the 

Maharashtra Government also’ \;ocational courses in Fisheries at the 

plus two level. While the c«-ours«es developed at class IX and X gives an 

exposure to the students reg^arding fisheries in general, the courses at 

the level of class XI and xil gr/e a corrplete insight in different 

aspects of all types of F iBhecies and is inore practical oriented. 

Although, the experts cornmjittees have taken help from the contents of 

these syllabii, but the ccourste content in Marine Fisheries has been 

developed on scientific lines taking into consideration the local 

conditions and environment off Lalksliadweep. All efforts have been made to 

make the syllabii as real ist ic  as possible, but the teachers and 

instructors need to be given an orientation course to orient them 

towards the modern teaching Tnei irirHir. Lo<jy and upgrade their knowledge in 

Marine Fisheries. Text lxKok?s are i c; be develojied as early as {xjssible, 

to facilitate proper teachincg tiir subject.



CHAPTER H I  

gTRUCTJRE OP IHE VWPQSED SCHmE

3.1 GENERAL

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

structure is to be developed on the Following lines:

a. Tirne available.

be Division of Time for Theory and Practicals.

c. Areas in which the courst? 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 d have been decided, the next step is 

to devise a system of evaluation. Th® system of evaluation proposed 

stould be in consonance with the existing syst^n. This has been detailed 

in a separate chapter.

To inclement the schene, the requir^nent of physical and 

infrastructure facilities such as class-rcxanfis, laboratories, workshc^s 

etc, are to be assessed. In addition the equipment required for 

inplementing the course is to be listed. The staff requirement, their 

educational qualifications have to i:>e worked out. All these aspects have 

been dealt with in separate chapters»
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3.2 EDUCATIONAL SYSTEM

The educational system of Lakshadweep Isiami is linked with the 

educational systen of Kerala, and any major sbrncturaJ change will take 

time. Therefore, the programne oi vocational training is to fit in the 

existing teaching scheme. The Laksfiadweep administration would like that 

the proficiency level in science,, languages ai»d sccial sciences of the 

students in vocational stream to irK>re or less the same as that of the

other students of regular systan, Table 3.1 be lew shows the present and 

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

3,1

PRESENT ^  PROPOSED /^^XX^ATION ^  PERIODS m  A 
WEEK FDR DIFFEREm’ M  CLASS yTII, IX ^  X

Subjects Present Wea 
Allocation of

VIII IX

Malayalam 6 6

English 6 6

Hindi 3 3

Social Studies 4 6

Physics, 6 
Chemistry, Biology

9

Maths 6 6

Physical
Education

4 2

Craft 5 2

Vocational Course -

Total 40 40

Proposed Weekly 
Allocation of Tine

VIII

4(1

3

0

B

4t)

IX

40

5

5

2

4 

8

6

2

0

8

40



Frcxn the table it is clear that the proptised vocational course 

envisages the allotment of 8 peri(jc3s [:>er week of 40 minutes duration in 

all the three classes viz. class Vlilf IX and X, It is proposed that the 

vocational stream would be intrrxluced at class VIII level from the 

current academic session i.e. from 198B-89.

At present 40 periais are held per week (for 5 days a week) for

class^ out of thiB, only 8 [icn ifxis per we€jk are propcjsed to be

dejv/oted for vc:KjatlonaJ course in !i class#, lliere are 35 weeks in an 

n ’.idciTiic session, therelofB, the tvlal time available for this course 

will ix'i 15 X 8 " 2 BO, peritxJs in e.u h class. Suue the objective of the

v*c:>( at if>nal stream is to prrxiuce a ski l led wc»rker# it is proposeci that

.ib-Hjt 25% of the total time is devottxJ for Theoretical InstructioriB in 

the class rocm, 25% of the total tirnf for Inntor Practical vjork in a 

laloratorY and 50% of the total time for actual fishing operation in a 

tx̂ at for each class.

The academic year starts in ttie 1st week of June every .year, and 

from June to the end of October, the s@a is very rough. During this 

period of about 19 weeks, it has teen decided that lectures and 

laboratory type practical work -.lay im held. For the remaining 16 weeks 

of the session viz., from November to February, actual fishing trips are 

to be conducted.

 ̂  ̂ teaching scheme

Keeping the above mentioned facts in view, the whole course has 

lieera distributed into 5 subject areas of Marine Fisheries. Details of 

n^urriculum has been worked out in each area on the basis of time 

.^llo'tted for each as given in Table 3.2 below. This table gives the

17



teaching scheme of the cour.'A? i or classes Vlll, IX and x together- with 

the time to be devoted for i L-aiiiiny in ecich cirea of Marine Fisheries.

TABLE 3.2

DISTRIBUTION OF ALIJQTED TO DIFFERENT
IN FISHERY CaiRSE 'm

Subject Areas

No. (

VIII

Fishing Technology 26

Post Harvest 12

Technology

Fishery Biology 17

Cooperation and 6

Marketing

Fishery CX:eanography 11

Total 72

T’ht'i-.j'y Lab. Practical 

No. of Periods

Fishing
Trips

X VIII IX X

2̂  ̂ 24

is 17

1/ 9

9 10

IJ 12

12

36

20

16

38 34

22 26

12 12

8 8

128

Periais
from
November
to
February

80 80 80

Note: 1. The Emphasis is on Pi actical Training and Fishing which covers
75% of the Total A1 location of Time for the Course,

2. Durir^ fair whetlMer !)etween November to February each year.
One day per week hâ s i >een assigned for Fishing activity.

3. Education will lje linked up with tlie self employment scheme 
and Cooperative tfe '61 ipment.

In  addition to the ah r e (the distribution of the periods have 
been considered tea a day week), the 6th day can be utilised 
entirely for fishiiny which gives an additional allocation of 
128 pericx3s for Fi JhiiKj.



Here it may be mentioned that Lab Practiicals will te of 80 minutes 

(iuration i.e. 2 periods tc?geUiei * Therefore une unit for Indoor

Practical work has been taken tt> 1x3 of 2 periods. In the detailed

syllabus, number of units have been luentioned and not the periods.

H'ishinc] trips totalling 128 pericxln are spread over 16 weeks with 8 

ij)eri(xis in a day, F'or fishing trips^ time is no bar. It can even be for 

iwjre than 8 periods

Since rishin<-] operation takes a full day^ Ihiu may te arrangeci on 

tiny one day in the week. It is therelore sugyeBtwi tliat the time table 

miay h>e formulateci in such a way that tlie students nt class V III , IX and 

K are free from academic class work on different days in a week so that

th€? saine J boats can te utilised r all eJasses. If there are 2

Beet ions oi 36 students in each Glass tl\e saroe lx3at5A caa be utiliseti for 

the other section as well for the remaining 3 days of the week. If the 

sch(X)l has only one section of class Vfll, IX aid X, then it may be 

yK:»3sible to utilise the boats by the oiVier schoc^ls also. Since boats are 

the costliest item, its utilisation has to be maximum during fair 

weather conditions. During fishing ti ips students will get benefits by 

sharing major portion fran the total fish 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 

ard attractive. This could also bc5 a scwrce of sarie revenue for the 

Institutions. It is suggested that in each class st>ecified number of 

fishing trips must be held. If the fishing trips are shortened due to 

Bcjne reason during the normal working days, additional time must be 

devot€Kl for fishing on holidays to ccfripensate the shortage.
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In addition to 16 weekLs i f 1 ishing ttipis, it haa alyo [jeen decide<3 

to take the students to nialri land for Elducational Tour rlur ing vacat ioa 

for a peric>d of 2 to 3 weeKs e\-ety year. S(xtie of the institutes which 

the students should visit are CfiBRI, ClFl', CIFNET and MPlOfjA at Dxihin. 

The students vrill be expose<1 to the net-v Fishintj metfiorls fishing 

industry and other a s s o c a r e a s  connecteJ wit.h Mar ine FisIseries 

during the Education tour.

As the developnent skills in fishirig require a student to 

undertake as many fishing tri|js as possible. It is therefore, suggesu^d 

that the sixth day of the weseK is also utilised for fishing trips during 

fair weather. However, Hii?; is left at the discretion of the 

teacher/instructor.

3*4 OBJECTIVES TEACHING DJFi ERENT Sl.Ja.7ECT AREAS m  MARINE FISHll^ISS 

A* FISHING TECHNQU3GY

Nearly 41% of the total available will be devoted for teisching 

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

1. To acquaint the si:ucients with the indigenous craft and gear

and the conventional fishing methods of r^kshadweep. The 

students will learn Uie constructional aspects of twines and 

ropes. They will 1've ihLe to make different types of knots and

webbing with the help of the same.

2. The students will he intrtxiuccxi to the elementary knĉ vledge of

engines and navigat They will learn about the construction 

of wooden boats ani i-ishing craft gear. They will be able to 

make sinple gill pole and line# anti identit-y different

types of f 1 sh ing i b j al,



3. After learning the technologies as mentioned above, the

student should be able to acquire all types of skills 

pertaining to fishing and thus becane a skilled fisherman.

POST HARVEST TECHNOlJQGY

1. After acquiring the basic knowledge ot fcisliing technology, the

students must kncjw the sciRntific methrxi of handling fish for 

pr(X,essing, preservation ar̂ l disti ibut ion. The knowIe<ige of 

application of preservatives to fisli tor storage as well as 

opt?rations of cold stotafje systems wilti particular reference 

to preservation of fisii i;j to be taught,

2* Another objective is that the students must have sufficient

practice of dressing of They ai\ouU1 be acquainted

sundrying, hantiling ot «ui!ple equiĵ ^ment like Thermometers, 

hydrcxneter, hygrometer, barometer and brinaneter must be 

known to the students.

3. Finally the students must be acquainted with different

preservation techniques like freezing and smoking. They should 

exposed to fish processing industry,

C . FISHERY BI0IJ3GY

The objectives of teaching this subject are to acquaint the

students withs

1. (i) General body organisation of bcjny and cartilaginous fish,

(ii) gross physical features, (iii) process of intake of food, 

(iv) vertical and lateral distribution of fish, (v) broad
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adoptations to life id acquatic environment, (vi) lecijgnising 

fish of commercial iiinpotrtance, and (vii) breeding time and 

size/age at breeding >'f commercial important fish.

2. Economic and Biolcjgical significance of various fisheries

resources in their innmeliate sea areas. The students will also

learn about the sclfint ific basis for utilisation of marine

fish.

3. Assessment regarding tliie potentialities and their importance 

and the inpact of Hiiyhing on the environment. Thus they will 

be motivated to exploi p̂ new areas of development and rational 

utilisation of resources through capture and culture fishery 

practices.

D. SOCIOECONOMIC CQQPEIWiaj W  MARKETING

In this subject, the studemts will learn:

1. Socio-economic condit ions of the people of Lakshadweep.

2. To analyse the iitporlance of group action like cooperatives in

tackling problems.

3. Regacding functionincji of cooperatives working at Lakshadweep.

4. Marketing aspects through the cooperatives.

E. FISHERY OCEANOGRAPHY

This is another important subject in Marine Fisheries. In this

subject the students will:

1. Learn about the ‘C> in as frierxi of mankind as supplier ĉ f

salt, fish and othei Aerials. I’hey will lye learning i:hat sea 

is a transpc;>rt mecii im and also controls the climate.



2. Be introduced with principal oĉ eans of the world and their 

geographical features,

3. Learn about physico-chemical variables like temperature, 

pressure, wind, humidity, pH, salinity, depth currents, 

dissolved oxygen and gases.

4. learn about interrelationship of meterological variable of the 

ocean.

5. Be made familiar with the role of cxjean in fish migration and 

grcMth etc.

 ̂ METHODOLOGY

The course in Marine Fisheries has been divided into 5 subject 

areas and their objectives have l^en defined. The time allocated for 

each subject area has also been given in the table of teaching sch«ne.

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 t>egln". The second difficulty will be 

"The order in which teaching is to continue". In this connection, of 

course, the teacher is the best decision maker, but the most important 

guidir>g factor Is that the order te chosen in such a manner that the 

different subjects renain interwoven and the students feel the 

iriportance of each subject area. Another important guiding factor is 

that fundamental portions be dealt first so that the more difficult 

portion be understood by studentB at a later stage. In other words, 

knowledge of pre-requisite for learnirig a subject is to be taught first.
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It is therefore, sugge.-r'tei i.hat the teaclier ra.iy begin the subject 

of Marine Fisheries by takitny i lie topics in the area of Fisheries 

Biology first, followed by Fishery Oceanography. The reason is that 

these are basic subjects for Iparriing Fishery Technolr^gy Therefore, 

Fishing Technolocjy may bfj dujlt at third sl.atje anti P(,)st Harveyt 

Technology may i)e dealt at foinr! i stage* Finally, when the students have 

learnt the fundamentals and tc;;iiriol(>gy of the subject, tJiey may te 

taught alx)ut the principle^' ji Scx:io-'econoT\ics, coofoeratives and 

marketing, but it is imfjortiint that a continuity te maintainexi in tiie 

subject matter and topics bt̂  < 0* related. While teaching, due weightage 

of time allocated for each ai.e.i 3 should be given. It is suggested that 

the total time should be iii th.- ratio of 5 :3 :2 :1:1 in the areas of 

Fishing Technology, Post i^ar/est Technolagy, Fisheries Biol(jgy, 

cooperation and Marketing aifKi * iceanography, but the priorities in 

teaching of different topic s ! rf:>m each area are to be fixeci on 

scientific basis. It should te <i jne in a manner that the subject remains 

interesting and the students rtxt diDle to grasp and acquire knowledge in 

a graded manner. This sort tj;F teaching will enable the students to 

develop the quality of compreihension and analysis during learning 

prot::ess.
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/inotiier iiii|j(jtLdrit Huyyp-sT > n is tiiar r njrit d! i ne tx^innifig ot

session the teacher may i.he break up teaching pLan of the

whole subject matter accordi ng io syllabus givitxj priorities of each 

topic. This is to be juxtap3s..Hi with the prc^bable time in which the 

teacher is able to finish a pat uvular topic* rhe teaclier should also 

keep a record of actual teach inq (iiDne, and cfinpare it at the erxl of the 

session with the records of ipl armed teaching and tlie actual teaching. 

With each year of teachincj e<p*Bj lence, the gaj) Lxjtween the planned 

teaching and actual teaching shoiiLd be rejciuciny. Moreover, this will 

enable the teacher to provide itj.Hl back information to the planners for 

further inprovement of the cur it i jti Lum,

reasons for elaborating ™  <- iJI^ICUUJM

The objective of elahOJ aii'O the syllabli and otht:?r assocnatedi 

matter in a big way is not only i-o define the salient topics, Ixit also 

to serve as a guide line to the teacher particularly at tliis juncture, 

when even suitable text bf̂ ôKs and other relateci materials are no| 

available. Thus the detailetj syllabii together with supporting material 

will not only help in preparimg the text books in future, but also help

the teachers to commence teacliirvg. In addition to the detailed syllabus,

list of reference books for - >f the teacher has also been given at 

Annexure 2.

3.7 DETAII^ REGARDING UNIT 01 (

Since this is a voc’ationa 1 arse, an«j it involves lot of practical 

work, the number of students ii i batch are to be limited for effective 

training. It is, therefore^ * e i smencieci that in able unit of 36 students 

be kept for class rcxxu teaclu..q i e. tlie lf;*ciure 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 l>ai:cli of ‘̂ 6 students is suggested is that for 

fishing purposes, not more than FUividentrt t'-an l)e accoiTiiuodated in a 

}»oat of s i z e  iO /Jb  i t.  alorxj v/illi ĵrew irieratets, vSitice a iriinirnum o f  two 

t>)ats to be sent to^jether at < time for f ishlng trips due to safety

t*;dp,ons, an ideal bab^h would teen of 24 students. Keeping the

presei)! f?nroime/it of students in Jcjss Vill in view, whicii ip? quite 

large; It was decided t(̂  Jiirtit the class strength to an unit of 36 

students* A larger group would difficult to manage in terras of 

imparting effective training. EIvcm̂ the r\UT\t)er ot 18 stvidents suggesteî i 

Ctjr workirK̂  ii\ a latoratory at a t ime is slight ly i'»n the higher side. 

Usually 15 students under the supervision of 1 teacher can work 

satisfactorily in a Laboratory, and 18 students would be the maximum 

liFivit. For fishing trips not more than 12 students can t:>e accanmodated 

in. a lx>at I therefore, the C'anmitteo thought of having 36 students in a 

t)citch,

3,0 IMPIi^mNTATIQN CW ™  SCHEMi;

^iince the Islarni Developrient Authority of Iridia has recfjmmended 

that this course be introduced expel iciously in Lakshadweep in Secondary 

scrlicKjIs for the students of clasr; v m  this year ard subsequently in

o 1 asses IX and X in a phased manner, a complete module has been

;lo[:xx1 consist.ir¥j r>f detai .sy llabi i, the examination sclienie



togather with the list of |nipnent, space requirerneni anti staff 

structure. It is, therefore, re 'ainmended that the norms laid down in IJie 

module be accepted as the stniiiard and the recognition loe granted by 

Kerala Secondary Board of Rxin i nation (which at present control s the 

secondary education at Lakshadweep) or by any other appropriate 

authority controlling the Sec on.1iiry School Certification, It is proposed 

to introduce the subject fran the academic session starting from June 

1988 in selected schools of Laknhadweep. It is, therefore, essential 

that recognition be obtained iiiiitiedlately so that there may not be any 

difficulty in implementing the pioposed vocational scheme.

It may be mentioned here tliat efforts have been made to fit in the 

proposed teaching schedule in t he 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 f a vocational course, more emphasis has 

to be given to Practical Trainitig. Therefore, for purpose of evaluation, 

continuous assessment has been given significant weightage alongwith the 

terminal assessment for the practical work done by the students during 

the training period. This has \)*een discussed in a separate chapter.



CHAPTER IV

EVAIUM'ION PA3TERM

4.1 GENERAL

The review cammittee gave serious thought to the evaluation pattern 

reccx^nlsing the emerging trends of awarding the grades in Vocational 

(Aiucation. KeepirKj iis rniirl the fact that tlus vocational course in 

Marine Fisheries is teiny identified tor the lirst time in the country. 

It is ta> early to predict whether i his course would kje lucrative and 

attractive to the students in futua^. However full, efforts have been 

((ia<ie while designing the course, ; that it txicomes ptjpular in future, 

for the present# there is need to stress roore c'n serious educaticm and 

training, and therefore, it is pn^Kiseci 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 systeni can be atiopted in due course of 

time» Since other subjects of ail 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 

arxl will te sent to the Board for class X arxJ to the Education Officer 

(Fisheries) for class VIII and IX duly supported by the relevant record.
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4,2 PRQtK)SED PATTERN

The evaluation pattern wiJ 1, therefore, consist of one Diefiry pat>er 

of maximum marks of 60 and Two Pr acticals, viz.

(i) laboratory type Praci ir fl carrying maximum marks of 60 arri 

(ii) Field Practical carrvir^  ̂ itiaximum marks of BO.

Thus the total maximum inar:k s tor this course would h)e 200 in each 

class. The table below gives the examination scheme at a ylance:

EX/^lNmTON SCHEME

Max. Marks

Theory Tenui nal 60

Indoor Practicals 1, V-irm Work 30

11, 'ierminal Exam. 30

Fisheries Trips i * Ter in Work 40

ii* D.^nainal Exam-. 40

For theory papers, whiln setting the question paper, it is 

recommended that due weightac|e }« given to each subject area. I’he 

recommended weightage may be in f he ratio of 5 :3 :2 ;1 ;1  in the areas of 

Fishing Technology, Post Hat vest TecJinoIfjgy, Fishery Biology, 

Cocjperation and Social Studies, airi Fishery Oceant)graphy respectively.

For Lab Practicals, consiGi,iiKj of 60 marks, it is suggested that 30 

marks be awarded by the teach?:?! n the l:)asis of continuous assessment 

viz. day to day work done by e icU student in the Lab. For this purpose 

the teacher is required to m u it iin proper record ani thus marks be



awarded on the basis of record taking Into account the student's

j:ierformance in practical and his attendence reconi. Further^ a practical 

Examination be conducted at the of the year and the marks be awarded 

out of 30, For classes VIII & IX. examinatic-ns vjILI be con«iucted by the 

coucern.aii teacher and the Education ^jfficer (Fisheries) and for class X«

11 le Be lard will appoint the externa] examiner *

i (>r” :f iHhiiKj trips, tlse '1 onM< / inett u< t<-r inaintain a Bk ili

'“Vtiiif-'ii ioii < ar<1 tor each st tideni miH w/li l aslbsi Hkif kB r>ul <>1 40 ti'jr,

?oj(tinuou3 assessment, the teactsci w i l l  assess tiie skille attained by 

f ht, fitiirlents during the field tr ipi; bnci 4,1 g h /e o  the speciraen of the 

: k i 1 ) evahjation card arKi identif i .if irjn of Hie fx)S8ihle skills to be 

each student. At the ertn r f each yefv n Prat ical k^xamination 

wU V V>e condueteii ii\ tiie saine mannes lor tV\e lab. Practicals, anî  the 

HU ir ks \)€i awarded out of 40.

33



SKILL EmnKTlOti SHEET 

FOR
FIgiING TRIPS

Name of the Student ....................................................................  C l^s  ........................................  Roll No....................
iWcademic Session.................

SI. Date Tiine of Time of Objective of Skills attained Marks put Rooarks regarding Initials of 
No. Starting Return the Trip of 10 general behaviour Teacher

•5
X.
2.

g  9. 
10
11 , 

1 7

14,
1 C

Max* Marks . * ............... ... (No. of Trips x 10), Total marks obtained......... .

Actual Max Marks 40 Marks Calculated out of 40 ........... .................................. .

Report on overall performance of the candidate to be given by the teacher at 

the end of the session.............................. ............................ .........

Signature of Head Master Signature of Teacher



The follcwing are sc3me of the skills identif ied by the reviewing 

coraraittee. Hcwever, the teacher is free to add more number of skills.

le Sorting, grading, handling and storage of £ish.

2s Location of Fishing areas^ Fishing grixinri,

3. Collection of Bait Fishes»

4. Prevention of Ttiortality it? Rait Fish,

5 „ i ' i sh i ng Optjra t i oris *

h., Mainte?iance and Men<iiny of nets.

7, Assemblage of fishiricj gearf-

H. FUigirie C)p)eration and Ma inferuince,

9. 'Irouble shmtlng of an erKjin* = .

10, SeaiTianship and Navigation»

(a) Manning ships routine,

(b) Rope work.

(c) Use of ccxn|[)ass ami steer ing.

(d) Buoyancy.

(e ) Commun icat ion.

(f) Chart work i.e . f intiiiuj the p>siI ion of the shipping

vessel arxi setting the course,

11* Berthing mooring and handling of fishiix^ h)at.

12, Operation and maintenance of life saving and fire fighting

et^ipraent.

11. Swlnming, Handling emergencies atxi at'idents (presence of

miixil).

14. Cleaning maintenance of Fishing Boats.
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15. Collection of sanpl '̂ - >f water, pldiikion aiKi sijei ifiiei) for 

laboratory studies.

16. Use of First Aid.

17. Seaworthiness (Capaci i v= i.o withstarxi the sea condit ionB)«

18. Observation of JX’eaiKxjraphy conditlon-weatiier furecasLiiig 

performance level*

19. Cooperation, coordinai iirjn Courtesy durirKj field trips.

20. Comparison of keepiiKi quality of fish using different 

containers.



G H ^ jm  V 

STAFF STRUCnJRE

5*1 GENERAL

The requirement of staff depefds on whether the Administration 

purchases the fishing boats or' hires the sarae. Hence two modules of 

Staff Slruclure have teen projx:)sel, namely  ̂ one where 3 bfjats are hlrtxl 

alfjnf^iih the crew atxl the otlier wiifjre 3 bf^ats are put'chased for a t>atch 

of 16 students. For the two systeiiis suggested, scxne staff will be such 

whicli will te cannon for totfj t:he modules* '['herefore, the job 

description for the caTffrK:>n staff in given first.

COMMON STAFF FOR BOTH MODU^S

1, Fkiucation Officer (Fisheries) - 1

Functions; He will coordinate and effectively inpl^nent the 

schone in different schcx^ls. He will be functioning froti the 

Directorate of Education, lakshadweep.

Qualifications

The candidate must be a pK)st“̂ raduate in Fisheries Science or 

be a graduate in Fisheries Science and P.G, Dlplcnia in 

Fisheries Science from ClFl!, Bombay or be M.Sc. {Fisheries 

Managenent) frcm CIFE, Bcmbay or M.Sc. (Zoology) with 

specialisation in Fisheries.



2. Fisheries Teactier - J s r each batch ol 36 students)

Duties: To impart itieoretical instrucjtion in aJl areas of

Marine Fisheries arul dso to conduct iriclcxjr practicals. He 

will also acccsnpnay witli one of the groups for fishing trips. 

He will be required to l eep record of cf)ntinuous assessment of 

the students both for uidcxjr anti outdtx>r practicals,

Qualifications:

The candidate should b-- a graduate in Fisheries Science, If 

such a candidate is ncA: available, then a candidate with B.Sc. 

degree having Zoology anti Chemistry as main subjects can also 

be recruited, but he is to be sponsored to undergo a re

orientation course in Fisheries Education at CIFE Bombay.

3. Lab Attendent ~ 1

(To be recruited through local enployment exchange under class 

IV cadre).

5.3 MODULE A (WHEN FISHING BOA'IS ARE HIRED)

1. Mechanical Instructor ~ 1

The candidate inust fiave passed SSDC Examination, anc3 

thereafter, have undergone training course in Engine Driver at 

CIFNET or the candidate must have passed SSir Examination, and 

thereafter a certificate course of NCVT in diesel M€)chianic 

from an I .T .I ,  Sucli * andidate must have an ex£>erience of 3 

years of handling aid nidintenance of Marine Engines upto 80

H.P,
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2. Fisheries Tnstructot - J

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 lije available at Ijakshcviweep Islands.

5.4 MOIXM B (when toe ADMINISTRAi ION PURCHASES 3 FISHING B (W S )

J. Tirxlel (Master Fisherman) J

The candidate must have 5 years eKpt^rience operating a

mechanised fishing toat as Tindel inciepenciently for fishing

operation. (One for each txjat).

2, Engine Driver - 3

The candidate must have S years ex|>erience of operating a

marine diesel engine, (one for each ix»at).

3. lleĉ khands ~ 9

The candidate must have h years experience in marine fishing 

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

5.5 MAN/i:̂ EMENT STRUCIURE

In the abĉ ve paragraphs staff needed has been worked out for a unit 

of 36 students undergoing a vocational course in Marine Fisheries. Since 

this scheme has been designed takincj into consideration that Marine

Fisheries is one of the subject^ therefore no separate Management is
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needed for this scheiriee In tiie i.jininistrative set up of Directorate of 

Education^ a new post of F d u c O f f i c e r  (Fisheries) has tiietefore^ 

been propfjsed in the cadre of It stsector of schc'tiJs, His duty v;ill be i:o 

see that tlie proposed schenie nnplementeci in the letter and spirit in

all such schools where vocatiri il course in Marine Fisheries 1b to tie

run. The j)erst)n tias to a.sst-f, it! aspects ■ >f tiie scheme carefully it

different stages of iinpleinent it ion and monitor the scheme. In 

practical difficulties are enc oiintered, feed back information should 

always te sent to appropriate airthority.

The administrative set U[j jf Directorate of Fklucation utnler the 

administrator of l^kshadweep is as follows:

Director of Education

Education Officer ((ieneraJ

Assistant 
Education 
Off icer 
(Academic)

Assistant 
Officer 
(PhysicaI 
Educatioti)

Education Officer 
(Fisherles) (Proposed 

New Post)

Social 
Education 
Of f icer
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CHAPIER VI

SPACE AND EQUIPMENT REQUIREMEKT 
AND COST ESTIMATES

6 a  GENERAI.

11: fiafi lx;en suggestei thfd - iinif. of 16 sludentfi will te dividfxi

inif? 2 fjatche‘3 ffti Ptact i<; i! s , Theref-ire, 2 I alor at oi i(̂ s wiJl

ii<;(5l(.Kl in cidciit ion to a class rvi(.i.,, Thcise lalis v/iLL tje ut.iLise<i for 4 

pcL ials a week f of eacKi oJass i.» , 12 peri«xls por week for Class VIII #

La .hkI X. In a sciuxd, theref ort  ̂ even if trhere are 3 sect; ions, each 

Berri ion hrjyjrig ib siudents, 2 Jat-' f aLories will eufficient, knji with 

ificrease in the nurnter of section.s, the staff atreiKjth will have to tie 

incro‘as(3d atnl the fishing tx>ats wiU also have to bt? increased to somt? 

extf^ni. By suitable adjustment ->t the tinije I abler it is jx^sslble to 

stagger the fishing trips so that tVie boats are utiliseti the maximum. In 

ackiition to the al:x)ve, the tjuantity of raw material and glass ware 

consunied will also increase with l!u* irx;rease in the student strength,

i.o lecuirirxj expenditure of training will increase, but there will not 

Ik* an inet ease is non-'-recurring exjjetxUture whicii can be phased out in 

two financial years i.e. by Marcli, 1990, By tiiis time the laboratories 

can L>e fully eguipped.

I!



SPACE REQtJIREMENT

1. Class Rocxn 1 ” 60 sq.m l or 36 students*

Since this vcx:atioiiai programme is a part of the regular 

course, it is not rirable that a separate class room be 

sj)ecially constructei. niietDry classes can te held in the class 

rooms already existirei in the school-

2. Laboratories for Incloic Practical “ 2

For each I-aboratory  ̂ wcjrking space of about 100 sq.m* will te 

required. One lab >t a lory will be a Museum cum Biology Lab 

having facility foi projection of transparencies and slides. 

The other one will te a technology laboratory. This laboratory 

will have equipmerjt for fishing technology, post harvest 

technology and oceanrx^raphy.

In addition to the JaixDratories, a small shed having an area 

of 15 sq.m. is to l;je constructed to house the diesel engine 

and a small repair workshop.

6.3 EQUIPMENTT REQUIREMENT

The consolidated list of ejuipment/glassware/consumable materials

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

1. The first list gives liead Stock Items i.e. such items which

are pennanent in nature and rec^ire replacQnent after a 

sufficiently Ioikj i ure, Equipnent such as Microscope, Diesel 

Engine, 1‘hentoiiet ‘i, Pressure gauge etc. liave been listed

i2



here. To purchase these itenis, non-recurring grant is 

initially required.

2. Glasswares: These i terns are semi-permanent in nature. Some

items in this list nornially last for comparatively longer 

periods like jars for keeping fish, pipj^etes, reagent bottles,

etc. There are sane items which are consumed very often like

test tubes, L>eakers, walcfi glass etc. Thus these can further

le dividecJ into 2 parts i .e, consumables and non-consumables.

3, Consumables; These iterii'; are coriiBiimal during the training

peritxi viz* chemicals, diesel oil, iubricants etc. For these

items recurrinf  ̂ grants will be requiretl*

The rate of consumption uP iiiese itents will depenrj upon the

Hit ecnyth of the st\idenis. In a hnical Imtitwtion like ITI, raw 

n«let lal grant for consuinable itemn vdi les frcxn Rs* 50/-- per candidate 

f>er annum to Rs. 500/-™ candidate per annum depending upon the 

traie/trades. Therefore, a realist ii; yaixl stick is to be laid for this

purixjee. This figure can be found ouj only after running the course for

one tull cycle. Initially a I.S . grant may be provided by the

administration.

6 »4 COST ESTIMATES

While working out the cost esiinates the following assumptions have

been made;

1* 1’tie costs have teen calculated for intrcduction of vocational

curriculum in marine fisheries in one school*

2, Ttie school would cater to a batch of 36 students in each class

i.e. class VII I, IX and - res^.>ectively«
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3. Basic infrastructufr*urh as class rcjc)rn£̂ « ffice space etc. are 

already available.

4. The land for buildiiig laboratories, workshops, sheds for 

storing boats etc. wrxild be made available by the Lakshadweep 

^ministration to tlie schools free of cost.

5. The furniture, space for Library facilities are already 

existing and have not teen accounted for in arriving at the? 

cost estimates.

6* The salaries and romunecation of teachers and laboratory staff

have not lieen cal lilated as it is assumeti that this would 

pa id f ran t he ex i s t i nt j Budge t .

7, The rate for buildnrj construction has been assumed Rs. 1500/-

per sq.m. and for nhais Rs. lOOO/- per sq.m.

NON-RECURRING

Item Amount

1. Building

(Rs. in Lakhs)

1.

11*

laboratories Z 

100 sq.m. eacii 

Workshop/Shed - 

15 sq.m.

3.00

0.15



2. Equiproent

i. Boats 3

@ Rs. 4 lakhs per lx>at

ii. Laboratory Equipment

iii. Laboratory Furniture

iv, Rmks

12.00

2.00

0.50

0.50

Recurring Expenditure 
(Per Annum)

ioLal 18.15

i. Hicju ipmen L (Consumali ies)

i i . Book s/Jou E na Is

iii. Mainteiance

0.20

0.05

0.25

Total 0.50
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PROroSGlJ iiilf;AKHJP (JF EXPENDrj'llRE

(Rsi. in lakhs)

Items Years

1988-89 1989-90

 ̂* Non-RecurritTg Flxperui i i i 

A. Buildings

1. Laboratories 1,50 J.50

2. Workshop 0.1'3

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

II. Recurring 0.50 0.50

7.65 11.50
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im sxim  I

SYLLABUS

aXJRSK : MARINE FISHERIES

Stardacd v m

re:ictiitK,j Scheme F:xamin£U ion Schĉ me

(I’ericxI i>4-( vJeek) Theory • Marks

I he. jf y : 4 pen irjils Irid(X)r: Pr act ica l :

I fKl'X ’f Pt ai'l jealfj .* 4 perioiy ienn Work : 30 marks

I'iHhing rripB : B [,)er lexis (1 day) TeniiinaL i K) marks

Fishing 7’rips 

Tern Work \ 40 «\arks 

Terminal ; 40 marks

 ̂ rECHNQLOGY

(a) Theory (26 periocis of 40 minutes each) No. of PericxJs

1. IrKiigenous fishing go.us woundiny year, 5
lines, cast net, seiiiê  net, set gill net 
including live bait f inhlng net?
(Describing differences with the help of 
char t/mcxie Ls emphasisiiig more om tiie 
popular gear).

ii. IrKiigenous fishing hxiats - tuna tx>ats - 3
non’-mechanised (Masodi) and mechanised? 
raft ard canoe; (describing different 
craft with the help of imxJeIs/charts with 
greater emphasis on differences in 
mechanised ard non*“mechanised tuna boats)

iii. Gear materials ™ natural fibres “ useful 3
ness of these fibres in fishing; comnon 
floats, sinkers and anchors and their 
uses in different nets.
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iv. ConstructifHi mI twines arxi roi;)es - 3
differences = tween twine arid rope, 
t:wisting opf^ration 'S' and 'Z' twist, 
folded yaLD, <jabled yarn, braided rope, 
construction of twines and ropes.

V .  Yarn numbering system “  irnpĉ rtance of 2
Yarn nLmt:)ering Denier and British.

vi. Cannon fisliiny methods •“ pole and line, 4
long lining, t i oiling, gill netting, 
shore seining, Falling gear (cast net)
(The methal and area of operation to 
be explaint^i in a simplifie<i manner),

vii. Teminology uf fishing boats - over all 2
length, breadth, depth, draft freeboard, 
fore part, midship part, aft part, port 
side, starloani side with sketches;
(To be explained with charts/sketches)

viii. Deck layout ~ deck layout of Masaii and 2
Mechanised turn fishing boats;
(To be explained with charts/sketches).

ix. Treatment an.l pieservation o£ fishing 2
gear ” conventional preservative inethods 
sunlight disinfection, tannin preservation, 
coal tar preservation; storage of nets.

(b) Indoor Practicals (18 units of 80 minutes No. of Units
of 2 periods each)

i. Identification of twines and construction 1
aspects - different types of natural and 
synthetic twines, twisted and braided 
twines, untwisting of cabled yarn to 
show 'S' arx3 'Z' twist, folded yarn and 
f ibres.

11. Majcijig of (jauge arKi needle using bambx) 
by eacli sUideni .

ill. Making of luur types of knots "■ clove hitch,
rolling hiichf sheet bends and reef knot,
method of suaking knots (students have to 
make the knots themselves).

iv. Fjoading of tlie needle and making foun<iation
loop I/jadliig the needle and explaining
the im|K)rtdrk e of foundation laop; making 
of the ahxj’ fc by the students with the help 
of rolling hiti h ar-Ki clove hitch*
(Minimiim 3t! soips to be made by each student).
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V. Making ot a webblrig with single sheet: 3
bend -■ making of webbii\g 10 niesheL: in ’T' 
direction and 6 meshes in 'N' directioru 
(Making the abcwe 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 webbing 
tliemselvê s),

'Ml. MakirKj of a webbitg win reef knot. 3
making of a webbing will* reef knot
liaving 10 meshes in ’’I' direction aitd
6 meshes in 'N' direct i hi 
(Making atove webbing by students 
tt iemselves) *

vii i ,  types of Ixjats - dug out - raft, bu in  np 2

f-anoe^ tuna fistring boai =

(Sketch!ruj an(i Late 11 inn mechanisrKi 
and non-inechanisetJ tuna l ishiiig boatj.

ix. Terminology of a fishincj Vx̂ at - (Explainirx} 1
the terminology of a fishing boat with the 
help of a chart. Drawing ■'t' the abov* 
to be made by tF« student's).

X. Deck layout of a fishing tx̂ at - sket(;hincj 1
the deck layout of a mechanised tuna
fishing boat with the help of a chart.

xi. Type of hooks, identifying the parts 1
ai¥3 sizes and sketching ! tiem with the 
help of models/charts.

HARVEST TECHNQLiOGy

(a) Theory (12 periods of 40 minutes eacli) No. of Periods

i» Fish - ecJible parus of fish, percentage 2
of edible portion, main components of 
fish (water, fat, protein, minerals)

11. Identification of spoileJ fish and fresh 1
fish general appearanc’ê  flesh includirxi 
belly antj flaps, odour, texture

lii, Clianges of Fish after catching “• rigot 3
mortis, autolysis, l^acterial infection, 
t:ernperature effect in relation to fish 
sp<̂:)i lage,
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iv. Methods c/l handling and storage - sanitation 2
of deck, f ishroon and equipnents.

V .  Maintenarif:e of quality a t  landing centre - 2
grading, washing of fish in potable water, 
study of containers (materials, shape, 
capacity) traditional (cane baskets, 
wooden boxes) and modern containers 
(Plastic and  aluminium containers), 
merits and demerits of traditional and 
modern cont ainers.

vi. Ideal display table/mobile stalls/ I
retail sale,

vii. Tenperature of fish during distribution - 1
methods controlling teirperature.

(b) Indoor Practicals (10 units of 80 minutes No. of Units
or two periods each)

i. HandliiTj of spring and beam balances 1

ii. Edible port ion of fish (Tuna or skipjack) ~ 2

weight wliole fish, loss after gutting 
loss after beheading of edible part

iii. Identification of spoiled and fresh fish - 1
(eyes, gills, colour), odour, texture, 
study of rigor mortis, autolysis in 
dead fish, comtion areas of bacterial 
infection

iv. Use of detergents and disinfectants/sani- 1
tizers ~ Inportance of uniform, shewing 
students scarf, apron, gloves, gum boots.

V .  Display of different types of containers, 1
chopping toards, knives and dressing 
table - conventional and modem containers, 
cleaning a r d  sanitizing containers, board, 
knives arrf dressing table.

vi. Handling of mercury and alcohol thermometer - 1
recording temperature of air, water, fish, ice,

vii. Effect of cooling on the keeping quality of 2
fish ~ ideal use of ice (in different 
containers), covering fish with wet cloth. 
(Demon̂ 5trat ion and individual practice)

viii. Containers used in the transport of fish. 1
(Demonotiat ion and individual practice)
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3, FISHERIES BIOLOGY

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

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

ii. External features of a ccxnnon and useful 3
bony and cartilaginous fish, a inollusc 
and a crustacean.

ili* Body adaptations in fishes to its habits ard 3
habitats. Bottom and surface living fishes.
Breetiing time/sizeAiablts of connerclally 
impc:)rtant fish.

iv. Alimentary canal in re la I. ion to food arxi feed- 3
ing habits. Predators, plankton feeders and 
brcwsers; food of fish • plankton, benthos 
arnl nekton; feeding habits*

V* Local distribjtion and econcroic inportance 3
of 5 most cormon ccjrmerciaJ fishes axKl 3 
comnon marine maninals in the Lakshawdeep.

vi. Phytoplankton as primary producers; 4
Phytoplankton, zoc:>planktrH\, crustaceans 
and fish In food chain; corals, coral 
reefs and lagoons and the it ecological 
and economic importance to Lakshadweep.

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

Note I (Where necessary the items should be dissected, demonstrated, 
explained and described by th® Instructor. The students 
should maintain complete recotrds of all practicals with 
labelled diagrams and el®nentar:y description).

No. of Units

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

11* Diagram of five species of ccmmerclally 1
important Indian Ocean tunas from actual 
specimens.

iii. Digram of 5 ccninerclally In^rtant 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).
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4.

5.

V .  Alimentary caiial of a typical teletist.
Relationship f»tween alimentary canal and 
feeding habits,

vi. Male and femrile gonads and major maturity 
stages of arnv t ommon teleost.

vii. A study of iiiiL.rphological adaptations of 
pelagic, deimersal, neritic and offshore 
f ishes

SQCIQ ECONOMICS Ml) ( O irbRATION)

(a) Theory (6 periais oJ 40 minutes each)

i. Fishing as a profession - present status 
and scope l ot development

ii. Group activity for self help and 
mutual help “ organisation of 
activities like fishing, coconut 
collection ard coir production, and 
launching of boat etc.

No. of f’et if:dB 

1

Cooperative as a group activity and 

basinesi organisation its advantages
iii.

(b) Practicals - Ni

FISHERY OCEANOGRAPHY

(a) Theory (11 perials of 40 minutes each) No. of Periods

i. Irrportance of ocean study ” serves as
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 arvi climate.

ii. Earth and its fx:eans - structure and size 
of the earthj Rotation upon its axis 
relative to tiie sun - solar day and 
relative to the moon - lunar day; major 
oceans and ĵ eas around India.

iii. Climate, weather, clouds and rainfall - idea 
of climate^ vjeai:her, clouds and rainfall; the 
climate arKi vjt̂ai her conditions around 
Lakshadweep; f^alnfall recorcis around 
I^akshadwee^s.

iv. Air temperraLiu ™ idea of temjr̂ erature
measurements* different thermometers in 
use, the a r ii teitperature r ecords around 
Lakshadweep



V .  Atmospheric pressure - what is atirospheric 1
pressure? the different barcxneters in use and 
their corrections (Mercury and aneroid), 
variation in pressure with altitude, 
atmospheric pressure observatiotis around 
Lakshadweep.

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

vii. The effect of above mfLeorologicaJ features 2
with toterence to weal her and climate around 
lakshadweep,

viii. The effect of above liieleorological features 2
with reference to sea conditions (rough and 
calm seas) aroutxl Lakshadweep.
(All the Theory should be covered through 
specially developed cfiarts ard diayrams)

(b) Practical (4 units of 80 m\aut8S or 2 No. of Units
periods each)

i. Karth and its oceans ~ I’o observe and 1
identify this different portions of the 
earth, major oceans, different islands 
around Lakshadweep in relation to mainland 
through charts showing the structure of 
the earthr the oceans, the Arabian sea,
Bay of Bengal and Lakshadweep.

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

iii. Teirperature 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 barcweter and 
Aneroid baroitveter and hew to convert pressure 
in millimetres.
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SLiiiidard IX

Teaching Scheme 

(Periods per week)

Theory : 4 periods

Indoor Practicals : 4 periicxls

Fishing Trips : 8 periaJs (i tl.% )

Examination Scheme 

Theory ; 60 Marks 

Indoc3r Practicals ; 

Term Work ; 30 Marks 

Terminal : 30 Marks 

Fishing Trips 

Term l̂ tork ; 40 Marks 

Terminal : 40 Marks

I. FISHING TECHNOLOGY

(a) Theory (25 periosds o f  40 minutes each) No. of Periods

1 .

11.

Fabricatiorft of webbings and nets - 
braiding, t̂ otjls required for braiding- 
needle and nnesh gauge, method of braiding - 

Eoundation line, elove hitch, diff©r©nt 
knots used for braiding, shaping a netting- 
baiting, crcecisiny, fly meshing, cutting of 
webbing, methods of cutting-point cut, 
bar cut, fĉ nruila used for cutting mounting- 
definition,, hanging, coefficient, its 
definition,, formula and effect on the nets, 
methods of mounting - reeving, stapling and 
norselling..

Choice of rjiet:tjny material for gill nets - 
requirementts for gill net - visibility in water, 
breaking strength, elongation, elasticity and 
knot stabiUity? properties of synthetic fibres- 
breaking sttnarejth, sinking speed, abrasion 
resistance,^ visibility.

111. Fishing gears 
fishing gears 
wounding geair, 
traps, fishiiTg 
nets, dragged 
nets, drive-in  
gill nets a n :3 
chart; classLf

in general - classification of 
- without gear, grappling and 
stupefying devices, lines, 
in the air - aerial traps, bag 

g e a r ,  seine nets, surrounding 
n e t s ,  lift nets, falling g e a r ,  

tatigle nets with the help of 
y'liig the gears of L a k s h a d w e e p .



i v .  F i s h i n g  m e t h o d s  In  g e n e r a l  w i t h  s p e c i a l  4
r e f e r e n c e  t o  L a k s h a d w e e p  -  l i n e s ,  s e i n e s ,  
g i l l  n e t s  a n d  d r a g  n e t s  -  p r i n c i p l e  
f a b r i c a t i o n  a s p e c t s  o f  g e a r s  and  
o p e r a t i o n .

V .  F i s h i n g  c r a f t  i n  g e n e r a l  -  m e c h a n i s e d  a n d  2
n o n - m e c h a n i s e d  c r a f t ,  a d v a n t a g e s  o f  m e c h a n i s a l  
c r a f t ,  s y s t e m a t i c s  o f  f i s h i n g  b o a t  -» a c c o r d i n g  
t o  d e p t h  o f  o p e r a t i o n ,  c o n s t r u c t i o n  o f  t h e  
h u l l ,  m a t e r i a l s  u s e d  f o r  c o n s t r u c t i o n ,  t y p e  
o f  p r o p e l l i n g  s y s t e m ,  f i s h i n g  m e t h o d s .

v i .  ' j t a g e s  o f  wo(K3en l> it c o n s t r u c t i o n  l o f t i n g ,  3
1 a y  11<] o f  k e e  I , I i x m g  o f  f  r a in e d , p  l a  nk i o  j ,

! I . i y i n g  £ind i n s t a l l a t i o n  and  l a u n c h i n g ,
( Dest r  1 b  :i iig w i  1 11 c  f 11 r t / m a l e  1 ) ,

v i i ,  K n g i n e s  -  e l e m e n t a l y  k n o w l e d g e ,  d i e s e l  an d  4
{ j e t r o ]  e n g i n e s  “  t s t r o k e ,  f o u r  s t r o k e ,
I ) p e r a  t  i o n  as£)e( ’ t s .

v i i i ,  I ' i l e m e n t a t y  n c w i g a i  i - r i  arKl n a v i g a t i o n a l  a i d s  3
t y p e s  o f  n a v i g a t i o n  t e r r e s t i a l ,  c e l e s t i a l  
an d  d e a d  r e c k o n in c ; j ,  r e a d i r ^  o f  L a k s h a d w e e p  
adTOlrality chart, *n,oy^ge system, ntom 
s i g n a l s  w i t h  t h e  h f ' lp  o f  c h a r t s ,

I)) IrKkxn P r a c t i c a l s  ( 1 8  Un i i H o f  8 0  m i i\ u te s  o r  N o . o f  U n i t s
twc') p e t  irx5s  e a c h ) .

i .  M ak irx j  o f  w e b b i n g  urtli^g 3 t y p e s  o f  k n o t s  -  2
m a k in g  w e b b i n g  w i t h  s h e e t  b e n d ,  d o u b l e  s h e e t  
t iend  arKl r e e f  k n o t  h a v i n g  1 0  m e s h e s  i n  'T '  
d i r e c t i o n  a n d  9  m e s l i e s  i n  'N' d i r e c t i o n  
(c o m b i n a t  i o n  p r c x ^ e s s ) .

1 1 .  S h a p i n g  o f  w e b b i n g  hy b r a i d i n g  “  d e m o n s t r a t i o n  3
o f  b a i t i n g ,  s i n g l e  i l e a s i n g ,  s l i d i n g  c r e a s i n g  
a n d  f l y  m e s h  P r a c t i c e  o f  t h e  abcDve b y  t h e  
s t u d e n t s  i n  t h e  n e x t  tw o  c l a s s e s ,  a l s o  t o  m a k e  
a  t r a p e z i u m  s h a p e l  w e b b i n g ) .

i l l .  S h a p i n g  o f  w e b b i n g  hy c u t t i n g  ■“ d e m o n s t r a t i o n  3
o f  c u t t i n g  p o l n t / b a i / m e s h  c u t  ( e x p l a i n  t h e  
f o r m u l a  f o r  c u t t i n g ) ?  d e m o n s t r a t i o n  o f  
c u t t i n g  w i t h  t h e  h e l p  o f  a  e x a n p l e  ( M a k i r^  
b y  t h e  s t u d e n t s  o f  t r a p e z i u m  w e b b in g  
u s i n g  t h e  a b o v e  f o r m u J a ) .

iv/. M o u n t in g  o f  w e b b i n g  m o u n t i n g  t h e  g i v e n  1
n y l o n  w e b b i n g  p r o v i i l e t l  i n  t h e  l a l x ) c a t o r y  
w i t h  r e e v i r x - j  ar>l s t  io l  i n g .



V . Making of: a g i J !  n e t  making a s i m p l e  gill 2
net with the jj en horizontal hanging 
coefficient.

vi. Identification of the fishing materials- 1
floats made of different materials (aluminium, 
thermocole, F/C, HOPE); sinkers made of 
different materials (stones, concrete, iron); 
anchors (stone, stockless and stock anchors).

vii. Structural mein̂;«?rf3 of a fishing boat - 1
explaining different members of backbone 
assembly, fraiiien and deck with the help of 
models; drawing of backbone assembly by 
students.

viii. Internal canbust ion 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 printAerox of the 
chart should provided to the students 
for labellingc

ix. Chart reading “ identifying the different 1
islands in aJxi around Lakshadweep using 

Admirality chart.

X. Fixing the hooks using guts/nylon - 1
(Denionstratlon of fixing the hooks and 
practice by the students).

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

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

2. POST HARVEST TECHNOLOGY

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

i. Bacteria of different types thermophils, 2
mesophils, psychrotropic effect, tenperature, 
pH, water, oxygen, toxic substance.

ii. Clean handling uf fish : Hygiene^existing 3
and improved fianiiflng; necessity of eliminating 
bacteria; reriK̂ val of inedible parts of fish, 
like guts, head, gills, fins; role of 
ice blocks, ciusliefl ice, flake ice; merits 
and demerits of: JUferent types of ice.



iii.

IV.

VI

Measurement of liensity and specific gravity by I 
means of hydroraeters/brinotveter - study of 
degree of saturated brine and pure water.

Principles of diying; factors affecting drying; 4 
relative humidity neasurenient 1:̂  hygrometer? 
different types of drying - sundrying/use of 
solartent (advantages), industrial dryers? 
vacuum drying/freeze drying; merits and 
demerits of natural sundrying and mechanical 
drying.

Qiiality of dr lei t ish - ccmpar Ison of fresh 
flsh/^dry tish; wtikjht loss during dryii^; 
packing aixJ sto! ing; constituents of 
fresh fislv^dry t ish.

Salting ~ types of salt, principles of 
salting, spoilcige in saltetl fish*

2

{!>) Practlcals (10 unlt£i nt 80 minutes or
2 {lericxls each)*

j. Dressing of fish (Danonstration and

iTidividual pradue) - reoeivltig, fish- 
grading; weigh! ixj wash ing/icing; 
retK)val of gut ixmtents; washing/weighing; 
teheading/weighu^j/washing I stori»>g in the 
containers with ice«

No, of Units

11

m

IV .

V .

Thawing of frozen Fish-air and water 
methods; weight loss in thawing.

Use of hydroraetei j brincaneter and 
hygrcsneter-hand 1 ing and practicing 
(drawing r diagraiTi),

Preparation of t>rine in various concentrations 
and study of specific gravity of each concen
tration (demonstration and practice).

Sundrying of fish on ropes/baraboo scafoldlng/ 
flat racks.

vi» Weighing and packim^ of dried fish - packing/ 
label1ing/arrang i ng *

vli. Salting and sundrying of fish (threading/ 
raised platfonn)*

57



viii. Weighirx3 anri packing of salted & sundried I
fish ”■ packing/secil iny/labelling/arranging.

ix. Sensory/ocrganolept.i.; tests of the sun dried 2
fish prcxiucts - texture/colour/odour -- changes 
in appearance (Demonstration and Practice).

FIStiERIES BIQDOGY

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

i. Field keys for tht"̂  identification of ten 2
corainon fCKDd fishes of Lakshadweep,

ii. Sirnplifieti keys to the identification of 2
most canmon planki.on forros aiitl other food 
items of fish.

iii, Elements of fisheries bioLcxjy - bcx3y 4
characteristics and their significance; 
fcxxi an.̂  its analysis; maturity and 
spawning; spawning season; age and 
growtli.

iv. Diversity in size at maturity, spawning and 3

spawning behaviour growth (loi^evity, 
size, grcM/th rate).

V . Elements and present status of capture 2
fisheries, catch canpc3sltlon of pc:>le and 
line and troll Jine fisheries.

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

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

(The items should be (iemonstrated, explained and describeci by 
the Instructor. The students should keep complete records oE 
all practicals with latelled diagrams and basic description),

i. Measurable characters (morphanetry) and 1
countable characters (meristics) for 
species identification for two common 
species.

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

iii. Any 5 most conmon plankton (phyto ard zcxi) 1
items •“ i llusttat Lorij labelling aid salient 
f eatures.



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

V ,  Weight measurements o f  gonads--iinmature and 1
mature including ripe and their relationship 
with body weight.

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

S a n O ECQNQMIC AND COQPERAl'IOM

(fa) Theĉ ry (9 perifjds of minutes eanlU No, of Per lexis

i . Fishing as a profession, coisLb of fishery 3
cost of tx)af, gear, iabfjur, diesel, etc; 
inccjme frcm sale >f fish, concept of 
net prof i t-i ts d iL  r itxjtion, exarrples 
frcfn Tuna a fishirwi, p(jle and line fishing.

ii. Sale of fish ■” exiBting systeiin ot fish sale 1

iiu  Meaning of marketing uf fish; steps involved™ 3
pooling, initial prrxressing, distribution? 
services like trans^x'ctr storage, packaging 
standardisation? f inance, risk t>earing; 
potential markets islands, mainlands and 
expc^rt.

iv, Advantages of ccx)i>eiative marketing at various 2
stages - palling^ storage, transport, finance, 
sales etc.

(b) Itriwr Practicals : Ni l

FISHERY q:EANC)GRAPHY

(a) rhetry (11 pericxis of 40 minutes each) No. of Period

i. lTTpc;?rtant marine zones - Geomorphology 2
of the ocean, estuaries, creeks/definition, 
bays/definition, lagoons/definition, coastal 
waters, offshore waters, open oceans, 
territorial watets, exclusive economic 
zone, internat iotlaI waters.

ii* Tenperature observations in the sea 1
Teriperature variations at different 
depths? use of reversing thermcirieterr 
study of water tem{,jerature at different 
depths in the seas around Lakshadweep,
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iii* Salinity of se swatec - concept of salinity and 1
its estimatiori by t itration; vertical profiles 
of salinity in the sea; ccxnparison of 
salinity around Lakshadweep Islands and 
Kerala coast.

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

V. Light penetration and its importance in the 2
sealight prcpagat ion in seawater; method of 
measuring light penetration (Sec;chi disk); 
major factors apfectiiig 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; inportance of dissolved oxygen; 
estimation of IX) in the sea water by titration 
methods; vertical variation of dissolved 
oxygen in the sea around Lakshadweep; 
the DO as an iinfiortant factor for the 
marine ecosystem.

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

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

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

1. Totperature and pH measursnents of seawater; 1
to learn to measure tenperature 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 1
to understand the penetration of light in 
the sea.

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

Teaching Scheme ’ixamlnation Scheme

(Periods per week) Theory ; 60 Marks

Theory : 4 periods Endoor Practicals :

Indoor Practicals : 4 periods Term Work : 30 Marks

Pinhlncj Trips i B pericx^s (1 day) '"erminal t ^̂0 Marks

Fishing Trips 

Tenn Work ; 40 Mar ks 

lerminai j 40 Marks

I » 'i't-̂ CHNQIDGY

(a) Thef^ry (24 perirx3s of 40 nilnutes each) No. of periods

i. Fish finding ecjuipments •" principle and 3

operation of echo sountler, sonar and 
net sonde.

ii. Fish aggregation devices imt>ortance in 3
l^kshadweep, indigenous aygre(jatioii 
devices.

iii. Elementary seamanship and handling of 5
the vessel ~ Compass ” identify conpass 
tK)ints and equivalent degrees arxJ drawing 
them, anchoring, berthing the vessel 
against the tide, along the tide, against 
wind, along the current.

iv. Deck equipments - winch, gurdy line 2
hauler - parts, operation and uses; 
care and maintenance of engine - dally, 
every 100/150 hrs - Every 250/300 hrs.
Every 500/600 hrs. Every 2000/2500 hrs.

Boat designs and specification tannage 2
gross and net, safety aspects of fishing 
vessels.

vi. Harbour - facilities required in harlx:>ur, 2

vii. Rules of the road in the sea. 3

viii. Buoyage system. 1

61



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

ii. Identification of life saving appliances and 2
fire fightiiq appliances - explaining the 
uses uf life jacket, life buoy, life 
raft# the metiKxi of wearing the life jacket 
and using lite buoy and life raft, methai 
of using saJa acid type, foam type and dry 
powier type fire extinguishers.

iii. Identificaticin 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 lye 
made In the class roann).

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

V. Mending -• (I)©rtionstrating the n^thod of 3
mending, simple tear, conplicated tear, 
the triinmjng process. Individuals should 
do it without assistance).

vi. Starting of engines ~ (Demonstrating the 2
starting prrx:edure of engine with the help 
of engine in the workshop).

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

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

Ix. Engineering tools Carpentary tools, 2
engine maintenance tools. (Denonstration 
of elementary using techniques).

X* Basic first aid - (Demonstrating conponents 2
and theii use, artificial respiration, important 
slings, act ion to be taken in case 
of fracture drowning).

(b) IrKlfx̂ r PracLicali: <17 units of 80 minutes No. of Units
) 2 periods each)
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2. POST HARVEST TECHNOLOGY

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

i. Bacteria •“ size, form  ̂ groupir^; growth 2
(4 phases); pathogens^ toxin producing 
bacteria.

ii. Irrportance of chlorination of water - 1
Percentage of available chlorinie in 
potable water at different stages of 
handling,

ill. Srriukiny * principleSf sincjkir>t|/liol 2
smoking, difference Jit-lween traditional arid 
mucJianical kiln, non res I nous harci wcxxJ, 
saw dust, wooti shavirRj:. as effective 
materials used for developing smoke aiKl 
synthetic smoke flcivourB, conposit ion of 
janoke, hxjiled arvl smokfxl fish prociu(.’ts»

iv. Freezing - purxx)se, principles, changes in 2
f ish during freezing and cold store, types 
of freezers, air blast, contact plate 
(vertical/horizontal), I.Q .F. products, 
glazing, freezing of fish, fillets,
minced fish, frozen shtiiip.

V. Storage of frozen fish deep freezers, 1
cold s tor ages/ref riger a ttxi holds 
(temperatures desirable),

vi. Canning - type of cans/materlala, shapes and 4
sizes; prejwing fish for canning, packing 
in cans, addition of fill (brine, oil, 
curry or sauce), exhausting, closii^/seaming, 
heat processint^; labelling and boxincj causes 
of spoilage,

vii. Tuna as an industry tuna products 1

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

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

X, Elmerging technologies for fast foods 2
with reference to fish.
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1* Sensory/oruanolepetic test of fresh fisli 1

ii. Total plate :ount (Demonstration) 1

lit. Gram stainitiq - (only demonstration 1
cocci and baciit)

iv. Chlorinatioii of water/estijnating available I
chlorine by indicator paper.

Salting of fish ”* dry metliod for shark 4
(lean fish), weighing/labelling/packing/ 
storing; wet method -* mackerel (fatty fish) 
weighing/Labe 11 ing/packing/stor ing.

vi. Smoking of tuna ■" cold smoking; weighing/ 2
labell ing/pack ing/s torage.

vii. Freezirig ol fish and glazed fish in 1
refrigeratot/deep freezer.

viii. Can analysis of locally canned prcxlucts. I

(e.g. canne<̂ i tuna or seer fish), assessment 
of water ca[jacity using, and study of 
can seam.

3. FISHERIES BIOUDGY

(a) Theory (9 period^i of 40 minutes each) No. of Periods

1. 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 cnlturable 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 io seaweeds and lobster.

(b) Indoor Pcactica] ; (13 units of 80 minutes No of Units

ol 2 perifx lfi each)

64



(b) Practical; (6 u n its  of HO minutes of
2 p e r ia is  each ).

No. of Units

Note: All the items will deiiwnstrated, explained and described 
by the Instructor. The students sliould maintain corrplete 
records of all the practicals with neatly labelled diagrams
and bas ic descr ipt ion)*

i. Simplfied taxonomic and diagnostic keys 1
for the identification of local teleost 
(introduction of species concept) with 
special reference to tunnas.

ii. Simplified taxonomic iml diagosli* keys for 1
the identification of local teler’BfK (intro- 
ciuction of species  ̂î iicept) wiUi r]|>’cial 
reference to 5 local halt fishes

iii. Catch and effort data from readily available 1
sources sucii as Eran ( MFRl, and tlio department 
of Fisheries, Lakshadweep and tlieir i,x)ssible 
relationships.

|v/. Plotting the catcfi arKl effort data >ri graphs 1
and trying eye fitted lines. Fitting catch 

aL^alast y®ars for trwulB.

V. Potential mariculture sj^ecies (LobHit^rs, 1
mussels, baitfishes, aquarium fishes^
Oc.'topus and seaweeds).

vi. Demonstrations of methxis of mariculture 1
techniques Including cages, hatcheriesi 
rafts and feed formulation (in active 
collaboration with the CMFRI and the 
Department of Fisheries).

4 t̂ CONQMICS AND COOPERATION

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

i. Fishing as a comnercial activity? costs 
of tuna fishing ” fixed costs like cost 
of nets, diesel, wages to crew 
members, other costs like Interests um 
money borrowed for buyinc| the boatj 
depreciation, income trcxn sale of fish; 
difference between gross incorae, net 
income.

ii* (Ownership of lx>ats through cooperatives
advantacjes in supply of inputs, credit and 
market ing,

No. of Periods 
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iii. Fomiation ui to-operatives "  Preliininary 2
enquiries, iaiMimum members needej ~ volume 
of business nteeded; factors for successful 
running of 'jotjperatives - loyality, leader
ship technoIcxjy - finance; facilities for a 
cooperative “ storage -• transport - supply.

iv. Success stories - Amul; Fishemen Coop. 2
Society, Versova, Bombay.

(b) Indoor Practicals i Nil.

5. FISHERY CXEANOGRAPHY

(a) Theory (12 periais of 4C minutes each) No. of per itxls

i. Major elements in sea water conposition 2
of sea water, important nutrients (Phosphate, 
nitrate, and ?3ilicate); important dissolved 
gases (oxyyen, carbondioxide, hydrogen, and 
nitrogen).

ii. Tides, tidal currents and waves ~ tide and 2
tidlal currents, methods of measurement; 
waves ard methais of measurement; types of 
tides and tide table with
reference to Lakshadweep.

iii. Ocean circulation/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 upwelling 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 sountj propagation in the sea “ depth 2
zones in the oceans arx3 seas ard their 
measurement,.

vi. implication of environmental analysis/forecasts 3
to fisheries - a case study of tuna in the 
Eastern Pacific “• tuna fisheries and its 
importance, tuna migration, the l^asis and 
methods of trjrecaats.
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i. Tide measurements to measure the tidal 1
variations, by obsei-ving the fixai tidepole 
at the lc;>west low water region of the 
intertidal area and marking the 
intertidal area during high tide and 
low tide arxl observirKj the tidal influence 
on a saixly beach.

ii. Current measurement ~ study of cur rent meter 1
(Fiinkan type) witii cliat t,* to understard the 
current speed and direction cli.ut^

i ii* Depth measrurement h/ lead line and echo 2
souixier.
(iTay be done on txjari in a fishiiKj vessel).

(b) Indcx)r: PracticaLs (4 unit'i of 80 minutes No. of Units

of 2 periods each)
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9. CIFNET, 1977, Hand Boĉ k cl luna long linir^. Central Institute of 
Fisheries Nautical Engineering Training, Coc^hin.

10 FAD, (Ben-Y®ni M .), 1980. Tuna Fishing with Pole and Line (FAD
Fishing Manuals). FAD/Fishing News Book Ltd., Surrey, England.

11. Klust Gerhard, 1973. Netting materials for fishing gear. 
FAO/Fishing News Book Ltd., Surrey, Englaivi,

12. Swamlnath M., Nair M.K.R. and Pravin P ., 1986* A CIFNET Bulletin - 
Oceanic Tuna; A feasibile In India EEZ. Govt, of India, CIPNET, 
Itevan's Road, Cochin - 110016*

13. Indian Bank, 1982, Innovative Technologies for Integrated rural 
developnent, Indian Bank, New Delhi.

14. ICIJM, 1985, ICLARM Newlet ter, Tilapia, Coral Reefs, Fish agiog#
Muro-ami, (Vol. 8 No. 1, 1985). Interndtional Centre for living
Afjuatic Resources Managennent, Metro Manila, Phillipines.

15. ICIiVRM, 1984, Coral ReefSi Albacore, Milk fish, red tide. (Vol. 7
No. 4 1984)s International Centre for Living Aquatic Resources
Management, Metro Manila, Philipines.

16. NASA,/ICt-ARM, 1986. Fisheries Fxlucation ami Training, (Oct., 1986).
International centre for l i v i n g  Aquatic ReBources Managanent, Metro
Man i 1 a , Phi 1 i|;)p ines *

C3<AraS AND GEABSf NAVIGATICN

6'?



17. CIFNET, Cochin, ( ), Hat̂ i Ekx)k on Electronic ej[uipment used on
board fishing vessel, Cenit »1 Int. Fisheries Nautical Engineering 
Training, Cochin - 110016,

18. CIFNET, 1977. Hand Bcx>k in Tima Long Lining. Central Institute of
Fisheries Nautical Engineeting Training, Cochin - 110016.

19. Panicker, 1976-78, Marim; Gastropod Shells of Lakshadweep, 
(Dissertation of Panickei)*, Central Institute of Fisheries 
Education, Bonbay.

20. Oliver, R.C., 1965. Trawl'* mien's Handbook. Fishing News (Books)
Ltd., 110, Fleet St. London, E,C. 4.

21. Knight Austin M. 1953. Mtxiej n Seamanship. D. Van Nostrand Co., 
Inc., New York.

22. Burgess vJohn, 1966. Fisliing Boats and Equipnent. Fishing News
(Books) Ltd., London. EC”*4.

23. Chapelle Howard. I , 1966. Boat Building. George Allen and Unwin 
Ltd., London.

24. Scofield W.L. 1948. Tratwlimg Gear in California. (Fish. Bulletin
No. 72) State of California, Deptt. of Natural Resources Division

of Fish and Game, Bureau ot Harine Fisheries.

25. HMSO, 1961. Manual of Seamanship (Vol. 1), Her Majestry's 
Stationery Service.

26. 1987, Papers for Technical Sessions I. & II. All India workshop on 
Motorisation of Traditional Fishing Crafts. Conference Hall, 
Circuit House, Annexe, Shahibag, Ahnedabad“4 .

27. FAD, 1965. FAD Catalogue of Fishing Gear Designs. Food and 
Agriculture Organisation# Rone.

28. Albets Hillier, 19B2, Introduction to net mending NAR/SEA Grant. 
Marine Advisory Service, Pub. Unit Bay Canpus Narragansett RI 
02982.

29. Puri, S .K ., 1979. Manual of the Rule of Road. Marine Publishers of 
India, 2/1, Good Earth H o u sin g  Society, Chembur, Bombay *"71.

30. Bayliss R. 1961. Carpentar~y and Joinery. Hutchinson Technical 
Education.

31. R^oul Graumont, 1943. Fishermens Knots arid Nets. Cornell Maritime 
Ptess.

32. Scott, R.W. 1948. haniy nuaciieal aid for Sea farers. Fishing newR 
Bcx3ks Ltd., 110, Fleet Stieet, l/ondon - EC4,

3 3 .  Ambulance St. Jones, J ‘̂ B2 i-’irst aid l:jy St. Johns Ambulance. St. 
Johns Ambulance, Neu Delhi.



C. MARINE FISHERIES

1, Firth Frank E ., 1969. The Encyclopejla of Marine Resources. Van
Nostrand Reinhold Co., 450, West 33rd St. N. York. 100001.

2, Fischer W. and Bianchi, G ., 1984. FAD Sf)ecies Identification Sheets 
for Fisheries Purposes, Western Indian Ocean Fisherir^ Area 51 
(Total Vo. 5). Marine Resources Ser-vlce, Fishery Resources and 
Environment Division, FAO Fisheries Deptt. Rome, Italy.

3, Sharnia G .S . , 19B2, BullHnn of the iJeptt. of Marine Science
Dniversity of Cf.)chin. Schajl <jf Marine Sciences, Ernakulam, Cochin^ 
682016

4. Hornell Janies, 1984, Mai iito Fish-Farming of Iixiia. International 
EVx)ks and Periodicals Sup()ly Services, 24 B/5, Desbandhu Gupta 
Road, Karoi Bagli, New Delhi 110015.

5. MPEDIA, 1980. Proceedings of the First National Symposium on Shrimp 
Farming, (Bombay, 16-18 Auy, 1978)* The Marine Product Export 
Development Authority, Cocliia 16,

6. Bal, D.V. and Rao, K.V, Marine Fisheries, Tata Mac-Graw Hill 
Publishing Co. Ltd., 12/4, Anaf Ali Road, New Delhi ~ 2.

'K M israK .S., 1962. Records si the India Museum, (Vol. 57, 1959),
Ztx)logical Survey of India^ U .

8. NAS, Allahabad and CIFF;, Bombay, National Synposium on the 
Utilisation of Living Resources of the Indian Seas. "Abstracts". 
National Academy of Sciences, Allahabad and CIFE, Bcmbay~61.

9. vlohnes, S. and Kumarari M. 1980. Fishes of the Laccadive 
Archipelago. The Nature ronservation and Aquactic Sc. Service, 
Santiniwas, Nanthancode, Ttivandrum~695003.

10. James, P .S .B .R ., 1986, Recent Advent in Marine Biology, R.K. Jain, 
Today and Tomorrow's Printtirs and Publishers, 24-B/5, Desh Bandhu 
Gupta Road, Karol Bagh, New Delhi-5.

11. CMFRI, 1986. Marine Fisheries Information Service, (No, 68 July 
1986) “• Central Marine Fisheries Research Institute, Cochin.

12. Koya, P .P ., 1982““84. HyUrtKjraphy arxl Fisheries of Lakshadwep
(Dissertation Pvt. Trainee). Central Institute of Fisheries 
Educat ion, Bcmbay”61.

13 Koya C.N. Haneefa, 1980-82, r̂ ay Fish Flshirvj of the Kalpeni Islands
of the lakBhciweep Trainee riFR, Bombay.



14. CMFRI, 1967, Souvenir Anniversary, Central Marine Fisheries
Research Institute. Cent i Marine Fisheries, Research Institute,
Mandapam Camp.

15. Laevastu T. 1965. "Manual of Methods in Fisheries Biology, Food and
Agriculture Organisation, R?)me.

16. Permutter Alfred, 1961. Guide to Marine Fisheries, New York
University Press.

17. Munro Ian S.R. 1982, Thf Marine and Fresh Water Fishes of Ceyloiu 
Periodical Experts Books /Vjtmtjy, I>42, Vivek Vihar, Delhi-32.

18. James P .S .B .R ., 1987. An appraisal of the Marine Fisheries of
Lakshadweep. Special Publication of 40 Years - Central Marine 
Fisheries Research Institute, Cochin.

19. Samual C.T. 1968^ Marine Fisheries in India. University of Kerala, 
Cochin-16.

20. Bashford, Dean, 1987. Fishes, Living and Fossisl. Narentlra 
Publishing House, 1417, Kishan Dutt Street, Malwara, Delhi-6.

21. Chhapgar, B.F. 1987. Conmion Fishes of India. S.K. Mookerjee, Oxford 
University, Press^ Oxford House Apollo Bunder, Bonbay-39.

22. Misra, S.R. 1987. Fisheries in India. Ashish Publishing House, 
8/81, Punjabi Bagh, New Delhi.

23. Whitehead Peter, 197^. ffow Fishes Live. Elseveir Publishing 
Project.

24. Chandy, M. 1970. Fishes? National Book Trust, New Delhi.

25. Sharma G.S. Mahandas A. and Antony A. 1979. Contributions to Marine 
Sciences. Prof. Kurian's Shashyabdhapoorthi Felicitation Carenittee.

26. Khanna, S.S. 1978. An introriuction to Fishes. Central Bank Depot, 
A llahal^ .

27. Vorchio Menico, 1972. Tlie World Beneath the sea. Orbis Publishing, 
London.



D. tO-lANOGRAPHY

1. Kohli, S.N. 1978, Sea Powejr and the Indian Ocean. Tata Mac-Graw 
Hill Publishing Co. Ltd., new Delhi.

2. Pickard George L ., 1979. l^^^scriptive Physical Oceanography (An
Intor.) Pergarnon Press, Oxfor# N, York.

3. Taylor James A. 1974. Cl inici! ic Resources and Economic Activity.
David and Charles, Loncion,

4= Shanna, R.C. 1985* The OceaiiK Realities arxi Prospects, Rajesh
I\ibl i cat i or ts, New 1 h i *

5, (yen» Nanilhiiii, IrKii.-i vmi the Indiati Ocean, ABC PubLiuation

I louse, New 11 •'

6 , I LrrKj Hela, Tai Vf > 1 .aevast 11, i') /C). Fisher 3 «s Oc:eanography, Fi shing
News (IV)()k«) [.td., l/)ndon.

7 ► i amtx*r' I I )cW id, 1 7 9 , ’flie (K eii i W a  rd I-<ock I -Ui., IjorKlon.

8, Sverdriip Fi.U* and etc. 1942. fhe Oceans, Physics, Cheirdstry, Gen.
Fiiology. pranticc'Hiall, Inc* fi* >/ York.

9. Vihatt, J .J . 19?B, (\';eanc')graphv , tlxploring the Plants Ocean, I). Van 
Nostararxi Co.

7?f



E. I'liai PROCESSING

1. Kreuzer Rudolf, 1974. b'ishery Products. FAO/Fishing News (Books) 
Ltd., 23, Rosemount Avenue  ̂ West Byfleet, Surrey, England,

2. D'mello, A,F, 1979, prcxxJs. of the 1979 School for First Line 
Supervisors engaged in Seafood Processing Richmond N,S.W. 
Australia.

3. tongeree Karla, 1980. Quantity foof Sanitation. Wiley-Interseience 
A Division on vJohn Wiley did Sons, Inc, N.York,

4. Cold Edith, ( ), TeBtiny t he Fresliness of Rrozen, FishitKj News
(Books) Ltd,, Ix>iidon,

5. OECD, 1970. Packages and Packaging Material for Fish, organisation 
for EiConcDmic C0“0|). and l)eveloj:«nent.

6. Fields Marion I.. 1977. ratoratory Manual in Food Preservation, AVI
l\iblishing Co, Imc. WesttKH.,

7. D’mello A.F. 1981. procds, of the 1981 School for First Line 
Supervisors engaged in Sea fcaxi processing and Handling, Hawkesbury 
Agril, College, Australia,

8. Aitken A, and Mackie I,M, , Fish Handling and Processing; Her
Majesty's Stationery Office, F/iinburgh,

9. Stansby Maurice E* 1963, IrKlustrial Fishery Technology, Reinhiold 
Publication Corporation, [/)ncion.

10. Amerine Maynard A. 1965. Principles of Sensory Evaluation of Fcxxl, 
Academic Press, New York.

11. Govindan T,K, 1985. Fish Proc:essing Technology. Oxford and IBH 
Publishing Co,, New Delhi.



ANNi:IXURE 3 

LIST Ot»° EQUIPMENT

LIST A - I*A1) STCTK ITEMS

I Mo. Name Oiiant ity

I. nittsect j(»is B ( 20

Micr(jscope with f/)w rvrKj 5
high pfiwer, 5 x arvi 10 x eyepieces

5, Dissection Tray (Knamel) iO*'x̂ r' 24

4, Dissection Boatd made of soft mxxJ with 24
lead sink, size 8"x5"

TheriTK-jmeters Hercury
o

0 to 50 C 12
o

0 to 180 C 3
o

0 to 250 C 3

6. Alcohol Thermc^meter
o o

“40 C to 50 C 2

Maximum and Minimum Theinmanê ttir I

8. Reversing Thermometer 3

9. Rain Gauge 1

10. Anemcxneter 4

lU Magnetic Djnipaes for navigation 12

12. Mercury Baraneter 4

13. Aneroid Barometer 4

14. Secchi Disc with Marked Ropes 6

15. Tide pfxle with marking 6

16. hikman Current Meter 3



17. Depth rope 3

18. Echo Souinder 3

19. Magnifyi)ng Glass 6

20. Plankton Collection net (bolting silk 1
200 no. mesh size)

21. a. Fish Measuring ikjard l/2m 3

b. Fish IMeasurlfig lif)ard Im 3

22. Spring Balances

a. Upto 5 kg. 2

b. Upto 25 kg. 2

23. Mono Pan Balance

a. Upto 1 kg. 1

b. Upto 5 kg. 1

24. Large Divider (Waxien) 2

25. Divider ((Metal) 4

26. Refrigerator 165 Litres 1

27. Incubator 45x45x45crn 1

28. Spirit Lanps or Hunsun burners if gas 2
facility exits

29. Hydrometer 2

30. Brinometer 1

31. Hygrometer (Wet/Dry' type) J

32. Vernier Callipers 2

33. Litre measure plastif of 1 litre capacity 2

34. Fish Washing Tanks (made of synthetic 1
materia] of standard size having capacity of
1000 k .lit .

35. Fish Dressing fahles Suitable for working 5
for 4 students

36. Chopping Boardfi 12
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37.

38.

39.

40.

41

4 2 ,

43

44,

45

46

47,

48.

49.

5 0 ,

51,

5 2 .

Knives 6" length

Aluminium Trays abc:>ut 15”xl0"xl 1/2" 

Stainless Steel tray 2'xl'x4"

Containers

a. Conventional type of different shapes 
and size

b. Mcx3e3rn/Synthetic/Insulat ed viz made of 
Aluminium, Hardened Polythene ar̂ l Poly 
Vinriyl Chlor ide

[iuokets

a* Ahiininiuin ( apacltiy JO is) 12 litres

ti, Perforatfid Alurriiniiim “ f ipacity 

10 to 12 Litre

Pi us tic - Capacity 10 t . 12 litre

Sait̂ )le of Fish IVjx used fr>t Fish transport

Rac’ks for drying Fish

a» Flat racks

t). Harxjiny racks

Small size smoking kiln 
(To t)e made l(x;ally)

Stainless steel vessels v̂ ?̂ lh lid of 
1 litre capacity

Can of different sizes S,K, lacquared and 
Altoninium

Can Openet

Scarf ]

1
Af̂ ron ]

1
Harii Gloves ]

Gun Bcx)ts

Mcxlel of BcicklXiiie asseml>1y of a 

fishing boat

12

6b

1

1 each 

1 each

1 Sample of each 

to te purchached 

for denonstration



53. Model shcwingi framiiy and planking

54. Model showing; the different structural members 
of a fishing boat

55. Model of Gill.net

56. Model of purse seine

57. Model of Long line

58. Model of Pole; and line

59. Model of Cast net

60. Model of Seinie net

61. Life Jackets

62. liife Buoy

63. Fire fighting appliances

a. Soda ash type

b. Foam type

c. Dry chemical pcwder type

64. Set of Navigation lights

65. Operation model of a 4 stroke marine 
diesel engine

66. First aid kit

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

68. Sinkers made of diffierent materials viz, 
stares. Iron ard Concrete

69. Anchors Stockless and Stock

70. Model of Dugout

71. Model of Raft

72. Model of Built ip can(>e

73. Model of tuna fishiixi txjat

4

2

1

1

1

1 set 

1

1 Box

6 nos. of 
each type

1 of each type

1 of each type 

1 

1 

1 

1

7«



74. Different types of Hooks 1 each

75. Lakshadweep Admirality Chart 1

76. 36* Fishing Vessel for inparting trainirKg 3
on board

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

TEACHING AIDS

1. Overhead projector for proje^;Lion of 2
Transperencies

2. Slide Piojector. I

3. VCP with monitof I
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LIST OF Ta)Ii:: FOR A SMALL WORKSHOP NEEDED 
FOR MAim'ENANCE OF ENGINE AND BOAT

1. Spanner Sets

2. Variable size spanner upto 25 inm

3. Screw driver set

4. Pipe Wrench upto 1 i/2" capacity

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

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

7. Steel Foot rule upto 30 cm

8. Outside and inside caJ Ji|>ers

9. Tri“square

10. Tap and Die-set

11. Fitters Vice

12. Carpenter's Vice

13. Pipe Vice

14. Electrically operated small hand drilling
machine upto 12 ran capacity with drill bits

15. Small electrically operalei hand grinder

16. A Wooden Box containing carpentary tools 
consisting of 1/4", 1/2" and 1"
Chisels, a medium size planner, tenan saw, 
small rip saw, marking gauge, hand drillincj 
machine, carpenter'Sf screw driver and a 
mallot

17. 12" Hack saw frarnes with blades

18. 12" Rough and Smooth I Iat i iles

1 set of each 
type

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

2

1 each

2 each

2

1 each

2

] box

1

1

1

1

1

6 sets

2

3 each

?!()



LIST B

Gl^SWARES

1. Microscope Slides 75nin x 25mn

2, Cover Slips

12 Boxes

1 Dozen packet 
of each

3. Graduateti MeasurirKj Cylencieis, 10 ml. arxi 50 ml. 6 each

GraduaUxl Measut in<j Cy lei ides h , 100 ml,

5, Watc'h Glass I'' !/2"

6, Petri Disk sets 100 x 17 intti

7, Wash Bottles (Plastic with !ut)e) 1/2 litre 
(^apac i ty

H. Pipettes with teat

9, Pi^jettes graduated 1 ml*

(Graduations O.l ml*)

10* Pij.)ettes graduated 10 ml.
(Graciuations 0.1 ml,)

11. MuseuT\ jars with backelite sciew cap
oC assorted size anci r^tantjular in sh a ^

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

13. Museum jars (Cylinderical) with glass lids 24"

14* Specimen IXibes assorted size

15* Test Tubes 15 x 150 itm.

16. Glass Mortar and Pestle 10 cm. dia

17. Volumtric Flask 50 ml. and 100 ml.

18. Beakers 100 ml*

19. Conical flask 100 ml.

20. Dropping tottles 100 ml.

21. Glass Funnel

22. Reagent brjttles

12 

2 Gross 

4 dozen sets 

12

24

24

60

3

3

1 Gross

1 Gross

2

2 each

12

6

6

6

24



23. Platinum wire with hf Jdei

24. Test Tube Stands

25. Glass rods

3

6

LS

iJST C

ITEMS

1» Cotton Absorbant

2. Cotton Non-absorbant

3. Estimation paper for est imation of 
available Chloride

4. Camel art brushes of sinail size

5. Coimercial Formalin (b litres pack)

6. Potassium Hydroxide Pellets

7. Xylol 500 ml.

8. pH Indicator Paper

9. Crystal Violet

10. Safranin

11. Iodine

12. Ethyal Alcohol

13. Cedar Wood Oil

14. Dehydrated HI Media for total plate count

15. Srjdiuni Hypochlorite

16. Detergents

17. Disinfactants

18. Canmercial Salt

19. Refined Salt

20. Plastic bags of assorted size

21. Parts of Tun̂ a long lisie gear for assemi l̂y

22. Parts of Troll line jfdi ion assembly

1 kg.

1 kg.

12

12

5 packs

1 packets

1 bottle 

12 dozen packets 

25 gra.

25 gm.

100 gm.

1500 ml.

100 ml.

500 gm,

1000 ml.

LS 

IS 

IJS 

IS

1 gross 

10 sets 

10 sets

B2



23, Twines ~ Nylon, HDPE, PP, PI S Twisted ard 
Braided twines

24. Ropes made with 'S ' Twist and *Z' Twist

25, Mesh Gauge, Iron Needle and Surgical 
Scissors and knife for net repair practice

26, Cotton twines - 20/3/3 for making webbin*^

27, Nylon Webbing 210/3/3 mesfi size 50 rrm 
f or mak i ng gill ne t s

2y. HDPE Webbing •“ 1»5 mrt twine, mesh size 
50 mm. for prar:t icti

29, Ro{.»es “ Sisal 6 mm dia for pi at-tice

if). HDPE; 3rrrn twine for practice of net repairs

Jl. Diesel Oil and Lubricants

Sanples of each 
type

Samples of each 
Type

6 sets

i;s

IS

I.S

IS

IS



AT>INEXURE A 

LIST OF CHARTS 

bjL TECHNQIJQGY

1. Chart showing international code of signals. (Sample enclosed).

2. Chart showing Navigation lights and local channel markings.

3. Chart of 'S' twist and 'Z' twist.

4. Chart of different type of knots VIZ clove hitch, rolling hitchi 

sheet bends and reef knot.

5. Chart of different tyî es of Hooks.

6. Chart showing Terminology of a fishing boat.

7. Chart shewing Parts of a gill net.

8. Chart showing Parts of a purse seine.

9. Chart shewing Parts of a long line.

10. Chart shewing parts of a pole and line.

11. Chart slioiwng deck lay out of a tuna fishing boat.

B. POST HARVEST TECHNQUQGY

1. Chart shewing the effect of cooling on the keeping quality of cod.

2. Chart shewing different types of containers for fish handling.

3. Chart showing effect on temperature of position in load.

4. Chart showing misuse of refrigerated slab^

5. Chart showing ideal placement of fish on ice.

6. Chart shewing Morpholfjglcal ftjrms of l^acteria.
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7. Chart showing the various ?5teps to taken before start incj

processing of fish.

8. Chart showing the different operation for closing the can.

9. Chart showing different type of kilns for smoking.

c • fish ery  BIOIDGY

1. (’hart shiMlng all Funas ut LiHiian Ocean.

2. ('hart sliawliiq imjioj Lanl i esentatlve- fish of each group of

c'orrffTiercia 11y iinpfjrtai11 f i silu:* ̂

3. Chari BhtMiny 10 Inijx̂ rtant Ivut f ishes.

4. ('hart showiiKj (i) AUmentary anal, (li) Other body organisation#

'jf one [lerch arKi one shark.

Chart life cycle of penaeid prawn or lobster,

b. Chart showing Plankton 10 Pltyto and 10 xi plankton available in

1 akshadweep wa t er.

7, Chart showing sea weed 5 im[x>» tant coranercial species.

cx:eanqgrahiy

1. Chart showing the major cx̂ eans and seas of wĉ rld.

2» Chart sht^^ii^ the Arabian sea and Lakshatiweep.

3, Chart showing the earth's surface divided into distinct

geographical dartains.

4, Chart showing the estimate <>f fish productivity by major ocean

provinces.

5* Chart showing the cloud pattern over the Northern Hemisphere.

6. Char t shf^ir^ the rate of cartxindioxide increase in the atnmphere.

7. Chart shewing the structure of earth and size of earth.

B, Chart shewing motion of the earth.

05



9. Chart showing roitation nf tlie earth moon system around sun,

10. Chart showing hy^drological cycle.

11. Chart showing different types of Thermometers including a reversing 

Thermometer and scale ccHiparision.

12. Chart showing different types of Barometers and scale comparison.

13. Charts of wind Instruments.

14. Wind direction chart.

15. Wind rose diagram.

16. Psychrcmeter Chart.

17. Chart of pH meter.

18. Chart shewing in^rtar\t Marine Zones.

19. Chart sbicwing the vert leal distribution of salinity.

20. Chart showing the relation between teniperature and salinity.

21. Chart of Sacchi disc/photoreceptor.

22. Chart of fish eye view,

Q3, Chart of Disolved oxygen of Lakshadweep islands.

24. Chart showing major elernents in sea water.

25. Chart of important nutrients.

26. Chart showing hew the tides and waves are generated.

27. Chart showing different types of tides and waves.

28. Chart showing tide pole/tide gauge.

29. Chart showing a wave rador bouy.

30. Chart showing different instruments used for current measurement;

V iz .: a. Float b. Drift bottles

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

e. Electrical sunsitkg current 
meter

B()



31. Chart showing different types >1 currents,

32. Chart showing major cause for upwelling.

33. Chart shewing major areas of uj^Melling in the Arabian sea.

34. Chart showing the mode of circulation and distribution of current

patterns in the Arabian sea with special reference to Lakshadweep.

35. Chart explaining the effect of currents on fishery.

36. Chart explariitig the effect tides cm fishery and fishing

< %jerat ions.

T7, (^hart expJaininy the effect of v/aves on fisliing operations.

Not e I 1, A lthough photrxjopies of iiiost of the cliarts have been given as 
Teaching Aid, still l)t:̂ pdrtment of Eciucation is advised to 
contact the Director, Central Institute of Fisheries 
Eklucation, Bciribay for fur ther clarif ication and guidance if 
necessary,

2, On the basis f)f Teachiruj Aid providedl, tiie concerned teacher 

is advised to get tV\e chai \ lT(?>roved by ei>lour£ul drawing on 
larger scale. Such charl-i can be dlisplayed on laboratory 
walls.
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