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ITINERARY
D.D, MOSS#
Consulianﬁ'in Inland Fisheries -

 Univorsity of Temesses/India Agricultirel Programs:

18 Jﬁly‘ 1971 Arrived Bangalore

19 -July 1971 Conferences with Chief of Party, University of '
o : Tennessee Team, Vice-Chancellor and Administrative
Board, University of Agriculturel Sciences;
Estete 0fficer, University of Agricultural
Sciences, Karckar & Sundaram, Architects for
Ficheries College, Mangalore.

20 July 1971 Conferences with personnel of Fisheries
Resgsarch Unit, Bangalore; Karekar & Sundaram,
Architects for Fisheries College, Mangalore.

21 July 1971 Conferences with Vice~-Chancellor, UAS:
Estate Officer, UAS,

22 July 1971 Travel to Mangalore; ecuing with the
Coordinator of the Fisheries College.

23 July 1971 Tour of Marine Products Processing Training
Center and new campus site of Fisheries College;
Conferences with Coordinator and various staff
of Fislieries College.

2 July 1971 Ganeral mecting with entire staff of College
of Fisharies; Group discussions with staff of
Departmenis of Fiskery Biology and Fishery
Ceceancgraphy and Limolezy.

26 July 1971 Groun discussions with staff of Departments
of Fishery Rasources and Economics Fishery
Sngineerdng, Fishery Technology (Canning) and
Fishery Tecmology (dam ~nd Sausege):
Participated in graduation exercises for *he
Diploma ccurss in fishery technology at the
Marine Products Preccessing Training Centre,

_#0nleave from the Department of Fisheries, Auburn University,
' Alabm- U.S ..li. '

11



27 July, 1971

28 July 1971
29 July, 1971
30 July ‘1971
2 Aug 1971
3 g 971
L Aug 1971
5 Aug 1971
6 Aug 1971
9 Aug 1971
10 Aug 1971
Wheg 71

. Return to Bangelore; meeting with Estate Officer

and USAID Campus Developmsnt Advisor .

Chief of Party, University of Termessee Ta&.m, ‘
USAID Campus Development Advisor and Karekar &
Sundaram Architectural Firm.

Office at U.A.S. Hebbal.

Office at U.A.S. Meeting with Estate Officer
USAID Campus Development Advisor and Karekar
& Sundaram Architectural Firm.

University of Tenne-see Staff meeting with the °
American Consul General, Madras; Director and
Administrative Staff, Mysore State Department

of Fisherles, Bangalore.

Office at U.A.S.3 Meeting with siaff member
gelected for Participant Training in Aquatic
Microblology.

-4
Attended ceremeny in which U.S. Ambassador
Dedicated New Mobile Soll Testing Quality
Unit and tourad U.A.S5. Now Campus with
University of Temnnessee Team.

Office at U.,A.S.; Served on Selection
Committee for the Position of Director of
Instructor, Fisheries College.

[ ]
Office at U.A.S.; Karekar & Sundaram
Architects; Coordinator, Fisheries College, -
Mangalore; Registrar uad. .

Office at UAS; Estate Officer, UAS,

Travel to Mangclore with Construction Engineer
UAS and Mr. R. Sundarsn of Karekar & Sundaram °
Architectural Fivms; Inspection of New
Fisheries Building Complex Site.

Group Meeting wi*h the Cocrdinator and Depart-
ment Heads of tlie Fisherics College °°%
Construction Ergineer, U.A.S. and Represent- -
ative of Architectural Firm to discuss layout,
neads and arrangemcnt of various 1aboratorie§,
classrooms and other bnuildings.

iv



- 12 Aug

13 Aug

1l Aug
16 Aug

17 Aug

18 Aug

19 lug

20 J‘xug

21 iug

23 dug

-2l -Aug
25 Aug

1971

1971

1971

1971

1971
1971
1971
1971
1971

1971

1971

19'.71.;‘

Concluded Group Meetings on Layout and Needs
relating to Mew Fisheries College Buildings;
Group discussions with Coordinator and‘staff
of Dupartments of Fishery Technology (By.
Preducts) and Fishery Technology (Breeszing)

and staff affiliated with the I.C.A:R. program
on utilization of trash fish.

Group discussion with Coordinator ‘and staff of
Department of Fish Culture; Inspection tour of
Fisheries Library; General Staff Meeting to
discuss major areasof specialization and other
aspects of the teaching and research programs, .

Return to Bangalore

Office at UAS; Karekar & Sundaram Architectural
Firm

Office at UAS: icting Director of Extension,

. UAS; lissistant Director of Fisheries, Mysore

State; Administrative Officer UAS.

Travel to Vanivilas Sagar Fish Farm with
Plaming Officer, Mysore State department of
Fisheries and Associate Jrofessor of Fish
Culture, Fisheries College, Mangalora.

Travel to Bhadra Fish Farm and Reservoir
near Shimoga; return to Bangalore.

Office at UAS; Conference with Agsistant
Professor of rish Culture, Fisheries
College, Mangalore.

Travel to Mysorc with Assistant Professor of
Fish Culture, risheries College, Mangalore
to visit K.R. Sagar Fish Farm. :

USAID Agricultural Conference; Office at
TAS; meeting of staff member for Participant
Training in Fishery Pathology, Assistant
Professor of Fish Culture, Fisheries College,
Mangalore.

Office at UAS,

Offlce at UAS, Acting Chief of USAID
University Development Division, New Delhi;
Assistant Professor of Fish Wulture
Fisheries College, Mangaloreu

v



26 Aug

27 hug

28 Aug

29 Aug

1971

1971

wn
‘v

‘Offica at UAS, Assistant Professor of Fish

Culture, Fishories College, MangaZore.

Office at UAS, Assistant Professor of Fish
Culture, Fisheries College, Mangalore,
Vice-Chancellor licting Chier Agricultural
University Development Division, USAID,

New Delhi, Acting Chief of Party University
of Tennessee/Ird a Agricultural Programs,
Bangalore.

Departed Bangalore for Bombay.
Jeparted Bombay for the United States.



SECOND REPORT ON THE DEVELOPMENT OF THE FISHERIES COILLEGE
Tntroduction

The Universi vy of Agricultural qciencqs uangaiore is a
iyoung institution. It was inaugurated in 196u and bscame functional
rin 1965 when the Mysore State Government administratively coneolidated

!an existing veterinary and two agricultural colleges plus a number of

rzsearch stations under the present University System.

The Chancellor and Pro-Chancellor of the University respacti-
vely are the Governor of the State of Myscre and the State Minister of
Agriculture. The Viee-Chancellor is “he _princiml executive officer and,
" with concurrence of the Board of Regents exercises full control ovor.
all aspects of the teaching, research and extension functions of the
University. The Dean is the principal assistant to the Vice-Chencellor
and is concerned primarily with administrative and academic matters,
The Directors of Research and Extension respectively coordinate a’l
research and extension activities sponsorad by the University and
they report directly to the Vice-Chancellor. The Estate Crficer is
incharge or maintenance of the physical facilities and. suporvises
the building construction progrom.. The Administrative Officer is
the chief administrative assistant to the Vﬁce-Chancello*, while
the Librarian is in charge of all branch libreries as woll as tha

.Central Library on Main Campus at Dangalore. Each colleve of the
University has a Diréctor of Instruction who Supervigas activities
-v1carried out by that particular college and who is responsible to
| the Dean and Vice-Chancellor.



_ Although the Uhive »sity of Agricultural Sdiances has been :
in oneration for a relatively short period of time' thu irstltution
has expanded rapiily to encompas several new ‘collogas and disciplinos.
The general lonation of Mysore‘State and its size in relation to the.
country as a whole can be sven in Fig. 1, ﬁhile the present dimension
of the Uniﬁersity in terms of the various colleges end’ research

stations with their locations can be observed in Fig. 2.
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The-Fisherios Collegen

Background Information

The State of Mysora has a coast line of approximrtely 320*l
kilometers (200 miles) w1th an ‘off-shors fishing area oncompassinp
A abou+ 25,900 squnre kilometers (lO 000 squere mllcs) In "ddition
‘ the State posseases some 6, 080 Pilometers (3, 800 miles) of rivers
land straams, over 30,000 minor tanks, 2,700 major tanks and 17
reservoirs for a éombined total of over h12,966 hectares (1,020,000

acres) of inland waters.

The total fish harvest from merine and inlend waters, as
estimated by the Mysore State Department of Fisheries, increased
from 102 thousand metri¢ tons in 1956 to 141 thousend metrie tons
in 1966. Tho corresponding value of tho fishery inéreasad'frqm
18k to 213 lakhs of rupees (2.45 to 2.84 million U.S, dollars)
during this 10-year period with over 19,000 persons being gainfully

employed in the fishing entorﬁrise.

These fishery resources not only have contributed
significantly to the economic growth of the State, the sixth
largest in Iﬁdia with a total arca of 192,155 squarc kilometeré‘
(7& 191 sqﬁarekmiles) but 2lso have provided o vnluable soarceb
of high quality protein for a number of its present 29. 3 million
inhabltants.
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_ The outstanding potential existing for the furthor develop-
ment of thesie valuable fishery résourcas has beeﬁ regogﬁiZed‘by’
officials of both the Central and State Gove;»qmeiité, In ,ﬁﬁis
rega;d, the ‘I":l.sheries.Coll’ege"- the first suéil’ins‘!tituﬁitdn‘ .ﬁi_'the )
Nation - was ostablished within the University of Agricultural
.'SCiencas‘fofithe express burpbse of providing well-trained and
dualified graduates. Upon completion of the li~year degree prograr,
the graduates then will become professionzls in fishery agencics
in the varibus states and Central fovernment as well as in commercial
and private sectors. In India there are approximately 2,500 |
professional fisheries workers presently employed by the fentral
and the various State Governments. Assuming an annunal turhover
rate of 5 percent due to retirements, resignations and new pesiticns
that are sanctioned, there will be 2 nued for 125 fisheries gradu-tas

each year.

History of the College

Instruction in fisheries was initiated at the 'Inivirsity
of Agricultural Sciences, Bangalore, in 1965 when o gereral fishories
course was offered on an annual basis to students in the Collsc:e of
Veterinary Science. Realizing the impsrtanco of fisharius’and th:
iﬁcreasiﬁg noed for trained fisheries nersonnel, University ofTicia’s
iﬁ‘19é§;é§tablished.a Departmént of Fisheries with expandad teaching

S, .
N L
and:research functions, -



The Univer31ty of Agricultural Sciences with cooperation
fand support of the Pentral and My“ore State Governments formally
’1naugurated the College of Fisheries at Nangalore in 1969. ;The\>
College is partucularly unique in that it, when fully developel
will possess the’ physicnl and field facilities to provide academ1
instruction as: Weli as practical field experience to stadents in -
,aspects of marine brackish water and freshwater fisheriee including
fish culture, as well as fishery technology. It is one of the very .
few educational institutions in the world that can provide such a

broad program of training in fisheries.

Under the capable guidance of an Advisory Committee
consisting of several of the most distinguished and qualifiad
fisheries scientists of India representing well established fishery
agencies,‘a four-year curriculum culminating in a Dachelor of
Fishery Science degree and a professional staff of approximately

L0 toaching and research personnel have been developed.

The present status of ths College of Fisheries, including
the organizational structure instrictional and research programs
and physical facilities are prosented in ths follorirg secticns of ‘
this report followud, in turn, by a scction concerned with critiques
iand recommendations. The latter section, it is hoped, will provide
‘suggestions which wilJ improve the vorious functions of thu College

and thus enable Ifliollege to proceed more rapidly in achiovirg the”

T

‘goal of excellence toward which it 18 striving.v i



Organizational Structure of the College

As in other colleges of' the University, the administcative
and executive function of the College of Fisheries rests w1th the
Director of Instruction who in turn 13 responsible to- the Dean and
>Vice-Ghancellor. Efforts to £i11 this highly respon31ble poeition
have been unsuccessful to date although this 51tuation mav soon chan"e
‘1f recommendations made by the Selection Committee in a meetinp nolﬂ
on August 5, 1971, are epproved by the Vice-Ghancellor and Beard of

Regents.

Originally six departments were established within the
College of Fisheries. Recently however, the Department of IMshery
Technology, formerly an extremely lerge department comprising most
of the technical staff associated with thc‘Marine Products Processirg
Training Center, was divided into three new departments. At the M
present time, therefore, there are nino dopartments as indicated in

the following organizationsl chart (Fig. 3).

The number of ctaff with the rank of instructer and «bove
varies from department to department, with Fishery fngincering having
only two staff while three; Fishery Riology, Fishery Gcoonegrashy and
Liﬁnology, and Fishery Technology (By Products), each have six. '

WA breakdown of positions authorized for each department is jiven.
fbelow while the names of thé staff presently employed with thelr
frespective title and highest academic degree are includcd 1n the

;APP9ndixf;
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Department of Fishery Biology

Head of Department and Professor . .f ',QC@gcant).
Assistant Professors - (6) (L4 Vvécent)

Instructors I | (5) (B vacant)

Department of Fish Culture and Breeding .

Head of Department dnd Associate Professor
Assistant Professors (2) - (1 vécant)
Instructors L (2) (1 vacant)

- Department of;Fiéhery Oéééhbgfﬁﬁhy and Liﬁnblogz 4

Head of Department cud Associate Professor
- Assistant Professors \ (3)
Instructors - (2)

Department_of Fishery Resources and Economics

Head of Department.and Associato Professor .
Assistant Professors = (2) (1 vacant)
Instructors (2) (1 vacant)

Department of Fishery Technology (Freezing)

Head of Department and Asscciate Professor
Assistant Professor (1)
Instructor (1)

Department of Fishery Technology (Canning,

Head of Department and A:sociate Professor
Assistant Professor (1)
Instructor (1)

Deparﬁment of Fishery Technology (Ham and Sausage)

Head of Department and Associatc Professor
Assistant Professor (1) .
Instructor (1) (1 vacent):

Department of Fishery Technology (By Products)
Head of Department and lfissociatc Professor (vacantv)
Lissistant Professors (3) (1 vacant)
Instructors () (1 vacant)

Department of Fishery Engineering

Head of Department end Associate Professor. . ,
'Aesistant Professors (3) (2 vacant)
Instructors - (2) (2 vacanz)
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At present there a<s §é4authorized'teaching‘positions
consisting of the director of{Instruc§ion{ 1 Professorj B .issociate
Professors; 22 Assistaht ?roféésors; and- 20 Inétructors; whose
teaching activitios arevlimitéd\té agsisting in laborapories.
lPositions remaining to be filled;}%n addition to the post of Director
.of Insﬁruction, include: 1 Profess;n; 1 Assoniste Profcssor,'9
Assiétant Professors and 8 Instructofs. Two of the tenching stnff
are presently on study leave ﬁhilc fouf\additional staff morbers
of the College of Tisheries have bean seiocted fer advanced studies
abroad under the USAID/University of Tennessee perticipant training
program. Of the 32 staff presently employed in teaching pogitions,
5 possess tne Ph.D, degres, 17 arc trained at the Mastérs' luvel

r

and 10 ars with Bachelor degrecs.

Instructional Program - B.F.Sc. Degrec

The Instructional progran of thwe Fisherivs Colloge
consists of L years of ecwse and field work after which, if -
"guccessfully completed, students arc nwnrded the degree of Bachaler

of Fishery Science (B,F.Sc.).
Curriculum

The initial year of academic training is glren Ly tho
‘College of Basic Sciences and Humenities at the main Univarvity
'??{'cé.mpu;s, Bangalore. It is the identical course of study avcileble
‘to Pirst year students enrolled in Bacheior of ‘gricultural Science

and Bachelor of Vetarinary Sciecnce degree progrems. -4 total of 5k
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Credit hours of instruction is provided with emphasis nn the
blological and physical sciences and, tb a lesser extent the
.humanities. An outline listing the various courses and the amount
of credit that each carries follows while the course descriptions

may be found in the University Calendar and Catalog. |

" Upon the completion of the first ysar of basic studies
at the main Uﬁiversity Campus, students in fisheries move to
.MEnga lore where courses for the remaining 3 years ara taught.
During their 3-year program of study at the Fisheries Follege
Mangalore the students take courses encompassing three broad
areas of fisheries: marine fisheries; inland fisheries; and
fishery technology. Students receive a total of 138 credit
hours of instruction comprising theory, practicals and field
experience in an area of specialization, with 47, L3 and L8
credit hours for courses given in Year IT, Year III and Year TV
respectively. Thus, the li-year degree program provides a grand total
of 192 credit hours of academic and field work. The'suhjecta for
Years II, IITI and IV with indication of the dopartment offering
the course and number of credits for each are presented on neges
lh 15 and 16 while description of the courscs are included in the

Appendix Tho schedule of courses listed for Years IT and III wwth

‘the appropriate course descriptions has been approved by tha Acudemic

Council and Board of Studies of the: University of Agriculturai ociences.
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CURRICULUM FOR BACHELOR OF FISHERY SCIENCE. -

COLLEGE OF FISHERIES, MANGALORE

| YEAR T
| A. HUMANTTIES Crodit Hours
English ¥ R
Sociology 2
Basic Fconomics 2
General Psychology e
B. BASIC SCIENCES
-Chemistry 9 'b
Botany A
Zoology l
Microbilology 3
Mathematics 5
Physics and Meteorology 5
Statisties 3
Human Futrition 3
Physical Education 3
v . : 39,
Total credit hours = evo. Sl

-)t-Courses in Hmnanlties and. Basic cﬂiences ("ear I) sre given at t’ne .
UAS Hain Campus, Bangalore. : e



: 1 . ‘
CURRICULUM FOR BACHELOR OF FISHERY SCIENCE

COLLEGE OF FISHERIES, MANGALORE
YEAR II

- Oredit Hours Par Trinester

P4

OB Iohthyolegy | R
NI 'Fisthioicgy' | h -3 3 -
v Ecology and Zoogeography , - - ,. : h

"o Capture Fisheries -~ 3

~.

FC & B “ Fish Culture - - 5

FO&L  Marine Biology 23

n Limnology - 5 3
FT(BP) Biochemistry L

-

n Microbiology e . - 3

FI(F)  Freezing | - ey

FE Craft Engineering - o "3 o

3 3

3

8
b
3
:

]

Tptalw . - :15'.,' 15 16 h?

- FB.. -t Fishery Biology c FI(BP) : Fishery Technology
-FC&B : Fish Culture & Breeding = = = (By Products) .
" FO&L : Fishery Oceanography & . - ~ FI(F) : Freezing Techsiology .
‘ . Iimnology R FE : Fishery Engineering -
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.CURRICULUM FOR BACHELOR OF FISHERY SCIENCE -

(COLIEGE OF FISHERTES, MANGAIORE

- YEAR _IIIV f

Dept s.ubje’ctg' | ﬁ‘fﬂ“ ﬁ:‘"’é ?——T—rﬁ’f,:‘ft."’?
- FB | i :‘éz‘a..pti»ﬁ;e‘ f‘i‘sheries E 3 - - 3 |

" ijiulatiqn' Dynémics - - 4 N

L | Fish Pathology and Parasitology - - 3 3

FC & B Fish Culture 5 - - 5

" -Breeding - - 5 5

FO& L Marine Biology - 3 - 3

L Physical and Chemical Ocenography 3 3 - 6

FT(C) Canning Techndlogy ' - 2 - 2

FI(H & S) Ham and Sausage Technology - - 2 2

FT(BP) Microbiology ' | 3 - - 3

FE Figh Ferm Engineering - - 2 2

" Gear Engineering - 5 = S

" Refrigeration Engineering 3 - - .3

" Navigation and Semanship - 2 - 2.

Total L1718 16 ¢ 18

FB AFiahery Biology F’I‘(P&S) :l Fish Technology(Ham & Sausage

FG&B : Fish Culturc & Breeding  FI(BP) : Fish Technology(By Products)

“FO&L : Fishery Ocesnography & =~ FE. . Fishery Engineering

Limology o

FI(C): Fish Technology (Canning)
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I.C..R, Research'Project.on‘Trash Fish

An all-India coordinatsd research project concerned with%'
incressed. utilization of trash fish has been sanctioned by the evrl
‘Indian Council of Agricultural Research. For the portion of the
research to be carried out'at Mangalore I.C.A. R has allocated
the Fisheries College a sum of Rs.l429 lakhs (approximately
$57,00Q) to extend over a five-year period.

In addition to the technical staff, the Fisheries College
will provide laboratory and office facilities and make available
processing machinery of the Fishery.Technology Center. Over-.all
coordination of the Trash Fish Utilization Project, with related
projects to be established at two other institutions; will be
under I.C.A.R.

SurVeys first will be conducted to determine awailability
of trash fish species during different seasons.along coastal regions
of Mysore StatOe Subsequently. the' principal objective will be to
develop methods resulting in greater utilization of trash fish
either for human consumption o» in fishery products of industrial
importance. Trash fish comprise 50 to 70 per cent oflthe total
trawl catch in India with a return to the fisherman of about 25
paise per ‘kilogran (1 5 cents per pound) .

o
P ‘ R N “ , 1;

To date a technologist,a senior research assistant and a
junior assistant have been appointed but several othar stafi have
yet to be recruited. Field work 1n this important project will be

initiated at the conclusion of. the present monsoon season.
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Phypical Facilities oi‘ the Cbllege

‘_ Presented in th1s section are descriptions supplemented
. with appropriate illustrations of the physicél facilities oi‘ the

i B g
},]Fisheries College which may cenveniently be considered as follows.

K l;' lEJd.sting facilities

'-‘_'2 Facilities under construction

- 3. Facilities scheduled for future construction

Existing Facilities -
{

Existing facilities of the College ‘in which instruction

and researchpresently are carried out include the Fishery Technology'
Center a field laboratory and 18 concrete pools. _ The i‘ormer is
located at Holge Bazar in Mangalore while the latter are located at
” Kanakanady, where the new buildings of the Fisheries College are
being constructed. Ober all views of the Building Complex and the
Pond Research Area aro presented in Figures h and respectively .
‘and, -in’ smaller scale in the illvstra ion on the. report cover. "

l '.fFishery Technolop"y", Cente'r

The Fishery Technology and Processing Center wasf ity

.,cconstructed a.nd equipped in 1963 through a cooperative assistance

.(‘:A.;».x iy

program with Japan, at, a cost oi‘ ‘Rs.hb lakhs. It is estimated that :

.;the replacement value of thJ.s faci‘lity at' present is Rs 77 lakhs‘”_,?'}f
( approxj.mately $ 1 000 000) Initia.'}ly operated by the. Dspartment
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of Fisheries of Mysore for the purpose of training technicians in
" the field of fish food procéssing technology, the excellent facility
wag la.ter turned over to the University of Agricultural Sciences as .
'the contribution of ‘the State Government toward the establishment of
| “the Fisheries Co‘.ﬁegea ' The Center with & total arsa of 2 220 square '
.‘.Tﬂmeters (23 887 square i'eet) initially is well equipped for work in
| fishery technology with particular capability in aspects of freezing,

ca.nning, ham and - sausage preparation and fishery by products. .

The pronounced advances evidenced during the past ‘year in
rapidly developing the Fisheries College and formalizing a good L
academic program were in no small way due to the efficient functioning
of the Fishery Technology Center and the cooperative attitude of i'LS
staff. The Increasing-demands placed upon the Center as the ,result
of implementation of the B.F.Sc. degree program have been great;
but these have been alleviated, in part, by expe.nsionl of facilities -
and addition. of new staff. In this regard, four additional classrooms
,have been constructed with a total erea of 296 square meters (3,185
square feet). Also constructed was a cafetoriacomprising 159 square
meters (1,711 square feet). The additional classrooms and the dining
area roquired the expendi ,ure of 1.25 lakhs of rupees ($16,625).
, ‘by'»'the University of Agricultural Sclences. Further imnrovement
obviously will occur upon the completion of the educational buildings
""now under construction at the Kanakanady site a.nd with the subsequent

transfer to this srea of xmch of thc teaching effort.
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' Field Laboratory

During ‘the past yéar a field labOratory with an area of;'
T,lOO Square meters (1076 square feet) was constructed at’a cost‘of_
‘Rs.32,800 ($h 373). This laboratory, constructed south of the - i
ﬁrailway line for ready accesbibility to the Pond Research Area |
'is utilized for storage of equipment and supplies such as fertili"er
fish feed nets and other materials routinely'used in fish farming
operations. The laboratory also has counter top space to. accommodate
analytical equiprient for chemical analysis of pond waters and soil
and mud samples. Although construction was basically completedwin

July, 1971, electrical and water services to the laboratory have

yet %o be comnectad,

Concrete Pools

A series of 18 concrete pools each having a total surface
area of 25 square meters and a depth of 1 meter, were constructed at |
the cost of Rs.h2,000 ($5!600). The pools were constructed according”
to plans given in the consultantls ecrlier report; although at a cost -
considerably hicher than was estimated (Rs.29,000). The-major item
' resulting in higher . construction costs apparently was the large .
ffquantity of earth fill that was recuired to build the foundation of
:tthe nools to a level sufficient to afford protection from flood ‘
ifwaters. Research involving the ‘use and operation of the concrete :

flpools hds now been initiated.



- : ‘Facili’biés‘ under G_ohstruction

ff3r Under construction at present is the prinoipal educational

| g'complex of the College con31sting of four buildings- three laboratory

o blocks and a classroom block. Architects' drawings illustrating these
:H’facilities are presented in Figures 6 and 7. Construction on this
first phase -of the new building complex was started in April 197l
and it is anticipated that these buildings will be completed by

April, 1972 at a cost of approximately Rs.16.5 lakhs ($220 000).

Thus instruction for the B.F Sc. degree program, presently being
carried out at tha Fishery Technology Center, will be transferred

to these new facilities at Kanakanady beginning with the l972-73

academic vear.
.

Laboratory Blocks

The three laboratory buildings, each consisting of two kf-i
levels, are identical in size and have the same general‘iloor plan.,
" Each story, with a total area of 279 square meters (2,905 square L
feet), has the following designated spaca allocations in square
meters-_ teaching laborator1r 108; rese carch laboratorv 72;
‘>professors' office, 19; staff offices, 57; preparation room, 17;
(o storage room 19 (Figure 8). Cne of the laboratory buildings has
Eva partial basemant w1th an area of about 217 squarb meters,
A section of this basement area was donstructed and partitioned to

accommodate equipment and machinery a2z may be required tc air

condition;the entire orvseleéted areas of the building.

{1 . . . . ¢
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The “eeching laboratories are . of sufficient size to ’
‘accommodate 20 to 30 students, depcnding upon arrangements of tables
uhlle a maximum of 6 students can work in the research laborqtories.‘
‘The primary use of the latter however, will be by the staff. There
is sufficient office space on each floor to comfortably accommodatev
’8 to 10 staff although ‘with the exception of the professor or head

'of department none will have private offices.

Classroom Block»

The classroom building also consists of two levels each
of which contains two large classrooms separated by an entrance
hall and a preparation room (Figure 9). Each story has a total
floor area of approximately 262 square meters (2,819 square feet)
with an entrance hall, preparation room and each of the class‘roomB:
comprising respectively 18, 27 and 108 square meters. Also in the»
classroom building is a partial basement encompassing an area of
162 square meters (1 7L3 square feet), Each classroom can easily
seat 60 students and probably up to 80 could be accommodated when‘
'snecessary The basement area has been designated as a lounge for ‘

students.

Facilities Scheduled for Future'Construction

A Administrators of the University have plamed that
yloonstruction of the new building complex of the Fisheries College
':iincluding student hostels 1ibrary, aquarium, administration bullding,
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“auditorium, staff quarters, guest house sports stadium and swimming
.Apoc%fand'experimental ponds be completed by l975 The consultant is
] doubt ul that such an ambitious program of construction can. be jfg
E completely rccllzed in such a short period. It certalnly is possible

however that the more essential elements of the College can be.:

,conpleted in thet period of time -—- prov1d1ng the Uhiversity contlnues

. to.ziow the developmont of the Pollege as a proiect of very high

prlorltx.

The nexit immediate vonstruction project to be taken up T
includes & hostel that will house 60 students with an adjoining dining‘
hall to accormiodate 150 pursona,. The centract for this phase of the
construction program is expected tc he awarded in September, 1971,
with constructicn to begin immediately thareafter. Construction of

. these facilities will be completed by mid-year, 1972, at an estimated
cost of Rs.6.2 lakhs ($82,665). Construction of other units of the
building complex, including a second hostel for students, library '
and administrative builaing ls tentatively scheduled to bagin later

this year with other coastructior to be implemented during ths

following years.

The over 211 na"nﬂtude of the censtruction program of thc '
iPisheries College with in’ormation rolating to area cost ard |
fconstruction period is sunmarized in the folloaing taole. It should
zbe noted that the total construction cost figure amonting to approxi-
matoly 56.8 lakhs of rupees ($757,314) does not include furniture,

equipment and supplies as will be required to make the college fully



‘functionable~ nor ‘does 1t include 2 factor for the rising cost of
‘building constructlon whlch is 1ncrea51ng lO to 15 per cent annually

“in the Mhngaloge ares.,
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Summary of theiConstﬁuctiqn Prdgram‘for,the Fisheries Collagé'ﬂ

Area’

Date of Construcuion Cost in

CTtem .- 'Sq.- Initiated | completed lakhs of
"Fiéﬁéf&'Tééhnologv Conter |
" Laboratory Buildings 270 1961 1962 0.0
Main Building 950 1962 1963 - - 15,00 ,
Water Storapge Tank (25,000 gallons) 1968 1970 0.30
Wew Classrooms 296 1970 1971 - 0,90 °
Cafeteria ) 159 1970 1971 - 0.35
New Bullding Complex Kanakana dy ite
(Existing Facilities
Field Lahoratory 100 Oct. 1970 Mhr; 1971 10.328
Concrete Cisterns (18) 540  Sept.1970 May. 1971 0.h2
(Facilities under Construction)
Labor“tory Buildings 2,90  Apr. 1971 Apr. 1972 11.50
Classroom Buildings 7¢O Apr. 1971 Apr. 1972 5.C0
(Facilities Schaduled for Future Construction)
lHostel and Dining Hall 1,850  Sept.1971 Apr. 1972 6420
Hostel 1,320 Nov. 1971 dJun, 1972 L4.50
Libpary 620 Nov. 1971 Aug. 1972 2.50
Aquarium + 620 Mar. 1972 Feb. 1973 2.50
Administrative Building - 660 Tov, 1971 Aug. 1972 2.50
Auditorium 00  Feb. 1972 Nov. 1973 2.25
Cement Cisterns (3)) 1,620 Mov. 1971 Jan. 1972 1.26
~ Barthen Panc Complex (77)(10 hacumres) - 5,83
Staff Quarters (30) 2,68¢  Nov. 1S7T1 Wov. 1972 10.25
~ Guest House 200 Jun. 1972 Feb, 1975 - 1,00
Sports Stadium & Swimming PocJ1, SOO Fab, 1972 Apr. 1973 5,00
Wuter Storage Tank (30,000 gailons) Nov. 1971 Apr. 1972 . 0435
Ruads vater supply, d'alnage LY
and relatcd services 6,00

* Cost flgurcs are for basic consirie’
.one: lakh := 100,000 rupees = $13,333

uion only and excludes equipmert'

.Exnlud s cosb of land Lhat must D ‘asanivads
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" Gritiques; and Recommendations |

In this section of the,report are critiques and recommend-
ationS'that were develooed prlnclpally ae the result of conferences
held with edminlstrativg oi‘liclaln of the University architects

ineere and staff affll1eted uith the Fisheriee College. Group
diSCUSSLonS were held with the head of department and respective i
staff of each of the nine departmen S of the College. In theee {Q
;group meetlngs, particular effort was made to deflne problem areas‘,
‘deleterlously affecting 1nstructiona1 and resoarch programs of‘tne
' College and, equally important, to seekprobable sclationu culniu ;}
"nating in an improved program. Attentlon also was given in |
esteblishing priorities fer correcting such deficiencies. Tt is
felt, therefore, that, the following recommendations ehould'be o
implemented as soon as practical in orde: that the mOmentnm, so .
successfully developed to date in ostablishing this uniqus . |

fisheries 1nst1tution can be maintained ond perhaps even :

accelerated in tno future.
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"'Construction. Progiam

The con°truct1 on program-of 1'he I‘:Lsheries College is
propress:.ng about as well as could be, expected. (‘ertainly if the
‘-v._:Unlversity can lceep to tno.‘r'onstruction schedule presented earlier
ir uh:i.s report even mora ramd orogrc ns w111 be evident in the
fv"future._ The 'na,jor fault the t,onsu_'Ltan'L finds with the construction
:_"fpropram as presentlly planned by the Univers:n‘y is uhat of nriorit:i_es.
For example an ur gent need oxists for the Library Building,‘
,and thls should be air cond:l.tioned throughout to protect books and
: other 11brarv matcrlals from moulc. da.mag The extremely high
humidlty preva:l.llng in the Mangalore area, particularly during thev
‘ three-month monsoon per:Lod rakes it impevative that the new '
library bullding be air conditioned (dehumidified)., The existing
11brary room at; ‘the Fishery Technology Conter is nearly filled to
cap'x.c:l.by and additional space will be required in the near future,
It i roconﬂhend_ed‘, therefore_. highest prisrity be given.for early
f'constrnction of\the Library, which should be completed prior to
~the 21972 n:.onsoon_ season,
‘ ‘The Aouarium on t}-a sthar hand, should be regerded as
fj”an :Ltem of" lowor pr:l.or:u.ty » Aquar:.ums generally are notoriously
,;expensive to construct and maintarenc.e costa also are inordinately
ifh:l.gh.» P{ost are constructed \m.th built-in display tanks each of which
,:has 1ts :mdiv:.dual light saurce water supply, air supply and water

over-flow pipe. Norma‘lly water passes through th: various aquaria

continilously. Hence, a rather high order of Sopkistication is
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required :anludlng. air compressors and air lines H water puxrps and
supply lines; an abundant water supply which may requ:.re special
treatment and filtration. to remove chlorire, and probably a
reclrculating salt vater system if ‘marine fish are to be' displayed.
The consultant feels uha.t such a sophisticated aquarium set-up will
be far £00 costly for the University to construct and maintain.
Hence 1t is reconmended that the live fish display be limited to
individual glass aquaria supported on steel aouarium stands of
the type already utilized by the College. - These aquaria can be
alternativoly arranged in groups or clusters on the first floor
1evel of the building with major emphasis given to freshwater :
fish species bacause of difficulties associated with providing
adequaue quantities of see water for marine fish species. - The
second storpjof the aguarium building should be reserved for a
muscum. Here adequate facilities should be included for proper
preservation and storage of field specimens. The essential '
elements for both the live fish displey and the fish. museum
wera discussed in detailv_rith architects who are presentlj:

finalizing plans for this building. |

Ona of the laboratory buildings presently under
4‘construction has a basement, area designed to accomnodate the nece
E;‘neceesary m_ch:.nery required to air condition the entire building.
'_“";Also certain sections of other laboratory blocks are tentatively
v,sched.uled to be air conditioned. Rather than relying upon window
units, which over the long-run are expensive to maintain, it is

strengly recommended that one laboratory block be air conditioned



throughout. * Then those departments hav1ng greatest need for air
conditioning could share this particular building. Microscopes
and analytical CqUipment are eSpecially suoject to damage as the
result of high humidity. Therefore highest priority for space;
in the air condit 1oned Laboratory Building should be given tn
those programs of the College having greatest need for air

-conditioning.

High priority also should be given to the dsvelopment of;,
'the Pond Research Complex. This is essential if a sound research n
program in inland fisheries and fish culture is to be implemented
within the near future. To date only 18 of the 72 cement cisterns
have been completed. It is recommended that two additional blocks
of cisterns, consisting of 36 pools, be constructed this year with“
the remaining block of 18 pools to be completed the following year,
Sonstruction of the experimental earthern ponds, of course, cannot
be initiated until the University acquires the land, Hence, the .
University should complete these acquisition formalities at an |
early-date.- Construction on the ecrthen pond complex should‘be
'initia hed in 1972 and completed by 1975. Details on the construct-‘ll
1on of these important field facilities were glven in the consultant's
'earlier report and, hence, are not repeated here. Discussions were o
iheld w1th appropriate staff of the College regarding various design
;features that may be incorporated in the concrete cisterns to reduce

, construction costs.
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As emphasized in my earlier report great care must ‘be taken
in the construction of the ‘earthen ponds since pockets of sand were
found in the Sub-scils of this laterite soil region (Figure lO).

In view of the extremély high rainlall in the Ma.ngalore area (see

Figure 11), it is recommended that the earthen _ponds be constructed

with reinforced concrete sides to prevent severe erosion of the pond ‘?
bundhs. Obviouslv, this will increase cost of construction forlthe

| experimental pond complex but this also mll substantially lower -

annual malntenance costs,

Directly in front of the F‘ield Laboratory is an excavated "
pond which presently is serving no"useful purpose. As the pond.
is located on lands controlled by the Railwey Department the
University should take necessary steps to acquire this property. :
With some renovation, this earthen pond could be utilized for o
holding brood fish op other work in fish culture, It is recommrmded
that the pond be excavated to a uniform depth and that the pond
edges lined with stone masorry to reduce loss-of water tb.rough
Seepage and to prevent damage by erosion resulting from the heavy
rains. Since it is probable that completion of the experimental
earthen pond complex will require some time, this pond will be
»extremely useful to the Dopartment of Fish Culture.
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Instructional Program

© Curriculum

An examinaxion of the curriculum with appropriate courSej
descriptions (see Appendix) indicates a broad coverage of general %
.areas of marine and inland fisheries and processing technology.

It is rare in fact, that an educational insﬁitution possesses the.
physical facilities and conpetent staff to offer academic training
in such a diversiuy of disciplines within the general area of '
fisheries. Moreover, it is quite unusual for a student to have
opportunity to attain training in theso three fields, inland
fisheries, marine fisheries and fishery processing technology in

a single degres program. Certainly if. good instrﬁction, includiné(
‘both theory and practicals, is given in the sﬁbject"matter areas
as included in the syllabus, graduates of the Fisheries:College
will have a working knowledge in fisheries which can be provided
by few similar institutions in the world;

‘ There ara varioas depects relating to curriculum
jhowever that should be improvsd. In rending through the
descriptions of various courses, on¢ finds duplication of subject
matter both in theory and practicals in many courses, For example
'variations of the statemant "the collection and identification of
'fish ,crustaceans molluses" are found in several courses while
:others specify "the collection and analysis ?f waters from ponds,
rivers estuaries and the sea", Some repetition of subject matter

and procedural methods is desirable, but excessiveoduplication is



to be avoided., Aiso some course descriptions are exceedingly brief

while others are unrealistically lengthy and detailed.-f

The matter of eredit hours allocated to a particular course
is basically the concern of the appropriate department head and
Director of Instruotion. Howevor one should be certain that it is
pOSBlblG to aﬂequauely plesent the materials described in the course
'description. A °pecific exanple is the fish farm engineering course
which is presentlj set up as two credit hours with one hour of theory
and two hours of practicals each week for a trimester period.; It is
not possible to provide student.s with other than a very casual or
cursory exposure.to the fundamentals of fish farm planning and

construction in tle time allotted for this subject.

Each department head with the appropriate teachingfstaff
should carefully review course deseriptions for each subject offered
in a particelar department, Subsequently, all heads of dspartments
with the Director of Instruction should meet as g group and Jointly
‘decide what revislons sheuld be made. Cortainly, a more uniform
and consisten’s fo. ‘nat should be¢ followed in preparition of the

syllabus for both the degres and diploma programs. .

Field Training for Students

Fisheries unlike many academic programs, is highly
.foriented toward work that’ must be. carried out in the fiold.
'Several of the departments of the ?isheries College give courses

din which students should spend appreciable amounts of time in the
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field gathering data on abundance and catch of" fish collecting
'specimens carrying out biological investigations observing and
participating in fishing operations, visiting fish farms and other
)fishery facilities.

To date the University has provided no budget for trans-
porting and maintaining students and their teachers while carrying |
out work in the field. The University sheuid take necessary steps
to correct this situation., This need will bocome even more acute
next year when students of the Year IV class will be in the field
for.extendcd periods while acquiring practical training in a major
area of specializaticn, Provision must be made to ensure that
fishery students receive adequate practical experience in the
field if they are to be qualified for the majority of employment
opportunities thet will be aveilable to them.

§tgdent'Deficier"*g§

.In the ranks of both batches ¢ students now. enrolled‘in
the B.F.Sc. degree program of the Fisher 3 College, that is the
proeent Year IT and Year TIT classes, there are a few who have
failed to setisfactorily complete all courses in the basic
sciences and humanities given at the Main Campus at Bangalore for
first year students. This is entremely unfortunate in as mch as

thesd particular students subsequently aro exeluded from enrolling

in various of the advanced courses which requlre passing marks in

the prerequisite courses.
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The end result is that those students who have been permitted
~ to transfer to the Fisheries College without firat completing all
,,course requirementa for Year I, presently are out-oprhase with either
| the Year IT or Year III teaching schedules and the atudents are
rather confused regarding their status and the aolution of their J
problem. Presumably such students before being eligible to graduate
- must return to ‘the Main Campus at Bangalore to remove the: deficiency
or alternatively, teachers in the appropriate subiect matter areas '
must be detailed to Mangalore from the Main Campus to provide make- ‘
up instruction. Neither option appears to be very practical, The
best solution would be for the UAS administration to adopt and
strictly adhere to the policy of disallowing students to transfer
to the Fisheries College without first having satisfactorily
completed all courses included in the Year I curriculum. If the
present Year I students were informed of such a policy now, it is
quite likely that more time would be spent in study; with fewer
‘subjects failed. This is a serious matter and should be immediately

considered by appropriate University officials,

Selcction of Students for the Collegd-

bh‘Enrollment in the on-year piploma program in Processing
Technology and the four-year B.F.Sc. degree program presently is
limited to approximately 30 and 25 new students annually. The
former program is now well established, with 8 batches of students
to date, and it has acquired a sound reputation for the excellence
of training in the area of fish processing technology. Subsequently
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graduates of the diploma technology program experience nﬂnimal v
difficulty in securing empJoymsnt. The new B.F.Sc. degree p ogram;
has yet to achieve such a reputation. It is likely that first
graduates in the degree program will find greatest opportunity
for employment in Mysore and adjacent States where administrators
of agencies employing fisheries workers will have, hopefully more
knowledge of the B.F.Sc. program of the Fisheries College. It is ’
obvious however, that Mysore State, over the long-run can absorb
only a limited number of graduates of the College. In view of the
strang tradition in India for state agencies to give perference in
filling vacancies to residents of their respective states, it is
quite important that the University of Agricultural Sciences
immediately broadsn its present admission policy for the Fisheries
College,

The University should actively recruit’ qualified applicants
from adjacent states and throughout India., The first three classes
in the degree program, the present Yeer I, IT and III groups, are -
comprised of students of which the great majority are from Mysore ;
State. It is recormended, tharefore, that approximately one-half
of the total number of 25 student positions be reserved for out-of-
'state applicants beginning with the 197273 academic year, qhould 8
.lesser number ‘of highly qualified student applications be received
jthe balance. of positions could then be given to students of Mysore
State. Such admission policy not only will increase employment
opportunities for the graduates but this also will assist the

Collegs to more rapidly acquire a good renutation.
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o In view of the significant budgetary inputs required to i
develop an adequate fisheries training and research facility At
is not poss1ble nor desirable that each state have its own fishery
educational’institution. Therefore there is an urgent need to

quickly establish the Flsheries College as an all-India institution;

-'.H,

Orientation Program fo“ Year IT Students

Fishery students moving to Mangalore following completion
fof the initial year of study in basic sciences and humanities at
Bangalore in the past have started formal course work immediately.
Consequently they have had no previous opportunity exoept indirectly
to gain information regarding the Fisheries College with its various
departments and- programs. It is recommended that with future clasees
& program of orientation be given at the College prior to the start
of formal coursee.‘ This would enable the new students to be clearly
informed of the goneral nature of the instructional program, the type
of activities carried out by each department and what is expected of .
them as students in the B F. Sc. degree program. .At least one staff
membor of ocach deoartment possibly more if the scope of work of a - .
particular department is sufflcientlv broad should participate in ,'
the orientation program, Adequa e time should bo allowed for A
;answering questions and discussing aspects of the’ program that may
u;be of 1nterest to the students. Hence, second-year students shouldv
_;complete their registration at Mangalore two or three days prior toa
»lthe start of formal classwork in order to provide adequate time: to s

dcomplete this orientation program. .



?ﬁesearch Program

As might be expected with an institution still very muchlln

' \

,its initial stages of development the research program of the Fisheries B

. College is perhaps its weakest element. The majority of the staff
‘members are. young dith 1imited experience in research prior to joinlng
the Fieheries College. Also there is a definite lack of research
facilities and equipment a condition that will 1mprove w1th time
which presently handicaps staff eager to do research. The teaching
'program-is new, mith some courses yet to be organized. These features
make it.particularly difficult to do good research. However, even'
under these conditions, certain research and investigational programs
can be initiated, depending upon the ingenuity and resourcefullness

of the staff. It must be recognized that research with subsequent
publication of results is a prime requisite for establishing a sonndr
reputation for the Fisheries College, collectively as well as for

its staff individually.

Hence,\particular effort must be made to involve as many
staff as possible in some meaningful research projocta. So far as;
practical, the research should be organized so that relevan® data
can be secured in a relatively chort peried of time. It is rocommended
that the University provide an increased budget for fisheries reSearch.
It is further recommended that all research projects, including those
fcarriedrout at. Hebhal, ‘be' reviewed periodically by an ocutside fisheries
,committee appointed by the University to be certain that the College is
getting the -best usage possible from the limited research budget.



LibrerysProgramr'C

Ponsiderable progress was apparent in the acquisition of
Journals and beoks for ths Fisheries College Library. Only a few
periodicals, mostly trade joumals concerned with fishery processing
technolog,r anc practically' no reforence or text books were in evidence
at ‘the Fish Proceesing Tochnology Center during the consultant's
previous visit to Mangalore. Also relatively few books and other
materials in areas of fi.sheriee were present in the Central Library

Cat Langalore-

At the present time there are over 1350 books in the
iLibrary at the FlSheriGS College w1th 26 journals and’ periodicale
including 12 from ioreign countries being received on a regular
basie, Additional journa]s and books have been ordered. The

©. imp: ~oved situation with regard to the Library has certainly resulted
ein better training opoortunities for students enrolled in “he B F.Sc.r
!degree and Fish Processing Technology programs. However, much : |
.limprovement must yet be made. Thera are, for example, excellent
".‘;)ournala dea]ing with marine and inland fisheries and fiehery |

"technoxogy that are publishea in Iadia which have not been ordered.v

Immediate stepe should ba taken by the Librarian of the
:'Univnrsity of Agricultulal Sciences not cnly to subscribe to these .
;;velueble Journals but also it is important that back issuss be
'-obtained for the previous ten-year period, where these are available.
The journals and periodicals of primary importance that are nect .
preeently being received and should be acquisitioned immediately

are listed in the Appendix,


http:books.in
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During an inspection of the Library at the Fisherlss College,
it wvas obsehved that many of the books were mouldy. The library staff
should clean the volumes of each case or shelf on a more frequent
~ schedule than is presently being followed. An adeqpefe library is
one of the essential ihgredients of a good training program in any
scientific field. Books and jeurnale are expensive and often are
Idifficult if not impossible to replace. Hence, particular care must
‘be taken to see that these valuable Library materdals are maintained
in’good condition. In this rogard, 1t 1s essential that the new
_11brary building be constructed at an early date and that it be
:fullv air conditioned.‘ Mengalore has ah extremely high rainfall _

r averag:l.ng 3000 mm (120 inchee) annually, yaith moet occurring during
hthe three-month monsoon period.~ The'resuiting extremely high

'humidity is eSpec~a11y damaging to ooke.v'Hence highest priority

Tfor air conditioning should be glven to the:Library..

Mador Dép'm:nenﬁai He‘eds‘i o

o V§§~ The speclfic needs of the various departments with
Qparticular reference to 3taff1ng pattern, space allocation, equip-
fment and supplles and toaching and research programs were examined
fin depth.y The,Uhlvereity has done an amazingly good job of recruting
{quallfied steff-for the new Fisherles College during the past year.
vA'major deficiency exists, however, in that the prime administrative
'pesition of the College, the Director of Instruction, has not been

appointed. When this key position is filled, hopefully this will



be soon, rapid progress should be achieved in developing logical.
golutions for menv of the minor ‘difficulties that several of the
departments are facing. In reference to staffing; the Department
of Fishery Engineering appears to be in the most critical condition.
With only two steff members at present this department offers six
courses in the B.i Sc. degree program and three courses in the
diploma program in Fish Processing Technology.v It also should be
.noted that one’ of the staff member has been seleoted to study abroad .

'under the participant training program. Immediate attentio:‘ Bhould

'be given to recruit qualified sta.ff to overcome thie defici ncy.v :

ilThe m'angement of 'courses in ‘the. Department of Fisher‘y
Resources and Economics is such that all three subjects are given
'during the fourth year. This 11ke1y should be changed in order -
that students could receive an introduction to this important
:discip] ine early in their training program. Otherwise it will be‘ '
difi‘icult for a student to decide if he might like to take his

major area of eper'ialization in this discipl.me.

-The Department of Fish Culture, pre:sently consisting of. ‘
A three staff members has no space allocations for offices and
,f'teaching and research 1aboratories. Much of the research of thisi;,‘
f,:-,‘Department will be carried out in the field facilities incluuingili
g i’the field laboratory. The ‘teaching of 1aboratory portiors of

1 oertain courses given in }thie Department should be carried out in

,.the primary teaching block where more adequate laboratory fapllitiss



and equipment.will be available. It iz suggested that this Department
" share a teaching laboratory with one of the other departments. Also,
there presently has been no Space. allocation for offices for the staff
of this Department. If no. better solution can be found, it is
recormended that one of the four classroom areas be divided to provide

office space.

‘ Several staff of varioue departmente felt strongly that a
,-walk-in cold room was needed at the new College. This would ve
expensive and difi‘:.cult to add at this time. It is recommended
instead that refrigerators, thermostatically controlled to naintain
the desired temperature, be purchased for those lahoratordes |

specifically requiring such facilities.

The University has supplied the College this pa.st year

' with a varietv of 1aboratory supplies such as chemicals and glassware
and some equipment. However the need for equipment will increa.se
significa.ntlv upon completion of the three Laboratory Buildings. ,
Lists of equipment as will be roquired for proper functioning of

‘the various departments he.ve beon prepared and submitted to the
‘University. It is reconmended that the University purchase the

more essential pieces oi‘ equipment which has been indicated on a
priority basis in order tha.t more effective research and teaching

ca.n result.
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Each department submitted its needs and preferences relative -
to arrangements and furnishings of teaching and research laboratories
now under construction to the Architects and Construction Engineer
(UAS). These needs were duly noted and the Architects are now
incorporating these into the finel design plan. T should bs noted
B that Dr. James, Fisheries Oificsr and Dr.»Varghesa Associate
- Professor of T‘:l.sh Fulture were present w1th the consultant through-

- out the sntira psriod during which ths departmsntal group discussions
kwere held. Thsss staff made extensive notes during these proceedings'
..recording the - var:ous problems brought up along uith possible
solutions. "An attempt was made to 1nclude in this report only thoso
points which warranted rather immsdiate action on the part of the
University of Agricultural Sciences. Many of the problems andf |
difficulties brought out in the group meetings, although not‘&
unimportant; were of a nature that can best be solved after.a<A

Director of Instruction is appointed.

Central Supply and Store Room

There 1s need as indicated by most departmsnts for a

central supply and store room. Such an area logically could be

1ncluded in ths basement srsa of the Administrative Buildidg. This

,area would serve the purpose ’or rsceiving and verifying all ship-
tmants of equipmsnt and supplies recoived by the College "Smsllﬁ}

gquantities of Supplles then could be distributed as needed to the
,various departments. Tt would be best, if a small service road

'could be provided to expedite the unloading of parcels from vans.



Photography and Darkroom

Most departments indicated a need i‘or a photography and

darkroom in which film could be processed and prints produced.

A facility such as th:.s would be quite useful for preparation of
‘i]lustrations to e, incorporated in research publications. In such
an area charts and visual aids as may be needed in the teaching .
J‘program also could be prepared. In this connection 1t is likely
‘Afthat the services of a photographer cum artist eventuall;r will be

': needed. A photography and darkroom could be located in the basement

area located under the stage oi‘ the Auditorium. \

Work Shop

A work shop area where small equipment can be made or
repaired is highly desirable. The shop should be equipped with
hand tools and a few basic hardware supplies. This will permit
staff to improvise much- of the small equipment needed for field use,
A shop area could be set up in the basement of the Auditorium as
there is sufi‘icient space for both a work shop and a photogranhv

darkroom.

' Preparation‘ , o“r a Brochure

A brochure that concisely describes the Fisheries College
‘ withvsecticns dealing with essential elements of the instructional

f-"and research programs oi‘ various departments should be prepared,



¢ 56 :
Such a brochure, attractiuelp prepared and appropriately illustrated
with a few well chosan photographs of College buildings and field -
facilities, would be especially useful for distributing to fishery
departments. of the various states and other agencies having occasion
to’ employ gtudents successfully completing either the B.F Sc.. degree
_program or the Diploma course in Fish Proces81ng Technology.’ The
»responsibility of the University to the student should not end until
thoe graduate has secured employment commensurate with the level of f
training acquired. If steps are taken to adequatoly publiclze the
College and inform potent1a1 employers of the quality of its training
program, -job opportunities undoubtedly'will be adequate to place all
graduates for years to coms. A brochure alsc would serve a. useful"
purpose for recruitment of highly qualified staff and outstanding ];
students to the College from various states of India. This is e
extremely important in achieving a reputation.of,excellence.forj‘
the Fisheries Collega. |

Annual Work shop on PFisheries

The University through the risheries College .should

sponsor an annual workshop concerned with fisheries development

in hysore State. Such a’ function wtuld be especiaIly useful in
fproviding opportunity for staff of the College to exchange ideas
fon problems research investigations and academic programs in :
{various areas of fisheries with biologists and technicians workingr
?with the Mysore State Department of Fisheries I.C.A.R. and other
“agéncies: carrying out: ishories work within the State.



: 57 ¢
Meeting places should be alternated between Bangalore and Mangalore
: and.a linited number of nationally recognized fishery scientists
should be invited to chair various work sessions and to lead
discussion groups. Abstracts of papers presented during the annual
meeting should be published In booklet form by the University Press
and dist“ibvtcd to those attending the annual work shop. Also a |
\fnumber of these annual proceedin"s should be placed in the Library:l‘

of the College...'_}

A carelully arranged program of 2 to 3 days duration carried
f{out on’an c'.mnua'I basis would be muually beneficial to rspresentatives
;{of the various agencies participating. ThlS needless to ‘state,.
_}would provide good publicity for the University and ths Fisheries‘v'

‘Jollege.

» Partioipantgxi‘raining-:Pro‘gram_ v

o Tra_nina of steff'at aavanced levels is receiving increasing‘
S myl oo ioag
emphusis under the U%AID-Lnivcrsity of Tennessee participant training

AR i

,prog:am. To dste one staff mamher of the Fisheries College has been
traine in tue Lnited Staues Jncec this program while several other
4memb°rs of teach_ng stafi have completed special'training programs
’and’adrance degrees in various Europaan ‘and Asian countries.
aééontinued priority must be_given %0 upgrade the acadsmic quali-
J.fications ofhstaffloﬁ the. Fisheries College. In view of this need,
a total of six participant positions in various arecas of fisheries .

has been:authoriced by. the University =nd approved by the Government
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- of India. Concertod effort now is being exerted by the University of
Ternessee to Secure admission of tha selected candidates to appropriate
institutions in the United States. 4 list of the participants with
indication of the subject area and period and level of study is given

in tha following table.

R -f=“‘§nsinif;\;“"‘3ﬁWﬂ o
‘(gf';nameii'h“g,vijfField of Trainingfﬁa;;] Period and Level
Mr. 5.L. Shanbhogue ‘ -'Narine Biology 36 months; Ph.D,
Mr. V. Hariharan R Oceanography - ‘7jf! 7'Wﬂ;;):ﬁf§5;‘“

Mr. G.B. Puttannian Pish . Pathology E
 Mron. G' thayar - ',Fish Gear Technologyfibofil )
‘n*Mr‘ S': Krishnaswamy eAQuatic Microbiologylf".H

,I;Mr. A G. Shenoy  “1'vF1sh Processing
ey u“" ' Technology

e *’m;f?o‘f iHe stafi‘ ‘Prosently affiliated with the Vetéi—in;r‘y N
ofdol;ogei_hava‘noibeckground in fieheries and veny'little‘knowledge of
'fthe preeono trainingipnogran‘of the Fisheries College at Mangalore,
vFIt is recommended that the University of Agricultural Sciences detail -
fthesc staff to the College for a sufficient period of time to allow

them to become thoroughly acquainted with the instructional apd



It is becoming increasingly difficult to place‘foreign
.and American) students in graduate programs at the relatively few
JoS. universities offering substantial programs in fisheries. This
s due in part to the 3scvere financial'limitations that many
institutions presently are encountering — thus effectively limiting
;he number of professors and, indirectly, the number of graduate
students. Then too admission requirements have been substantially
ncreased for graduate programs at most institutions during the past
reai'. Hence :u-. is important that ‘the University . lect stafi‘ of

|uperior capabilioy for the participant training program.

‘schnical .Services

In the consultant's first report on the development of |

he Fisheries College it was recommended that advisory positions
n both marinefand inland fisheries be provided-through auspices
flthe'USKlb/University of Tennessee contract.g Subsequently an
dv1sor position in inland fisheries wes approved by all concerned
gencies and recruitment is presently'underway to secure a- qualified
erson experienced in design and construction of ponds to fill this
-year position. Although it would certainly be advantageous to
ecure the services .of the advisor in inland fisheries in the near
uture thi; win not become a crucial tem vntil the University |
cquires the land area of approximntely 10 hectares on which the
arthen pond research complex will be constructed.

aThe Uhiversity shculd press forward in finalizing approval

e e [
>r:a short-term consultant in marine fisheries.
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MEETINGS ‘AND CONFERENCES

Officials - Government of India

Dr. R. Raghu Prasad

_Dr. B.S. Bhimachar

Assistant Director~General (Fisheries).
Indian Council of Agricultural Research,
New Delhi, , ‘ RS

Scientist, Central Institute of Fisheries
Education, Bombay, - R

Director, Central Inland Fishéries'Reseerch
Institute, Barrackpore (West, Bengal)

: Officials”- University of Agiricultural Sciences

Dr. K.C. Naik

Mr. R, Krishnappa

Mr. B.J. Nanjundappa

Mr. B. Venkataswamy -

Mr. B.N.M. Hegde
‘Mr. Dase Gowda
Mr. K.R. Ganapathy

Mr. ¥. Sreenivasan

Dro : PoS.BoR o J&meS

RE R Dt - ~Mangalore.

Vice-Chancellor University of Agricﬁltura1‘~
Sciences, Bangalore. o .

Registrar, University of Agricultural Sciences,

'Hebbal, Bangalore,

Administrative Officer, University of
Agricultural Seiences, Hebbal, Bangalore.

Estate Officer, University of Agricultural
Sciences, Hebbal, Bangalore. :

Asst. Administrative Officer, University
of Agricultural Seiences, Hebbal, Bangalore,

Construction Engineer, University of
Agricultural Sciences, Hebbal, Bangalore.

Asst. Editor, Univorsity of Agricultural
Seiencos, Febbal, Bangalore. B

Coordinator, Fisheries College, Mangalore,
with Department Heads and staff of the
College.

Fisheries Officer, Fisheries College,
Mangalore. :

Associate Professor, Fisheries College,
Mangalore, , R

Assistant Profeos'érj;ﬁ"F_ig_}i‘éﬁriesv College,
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Officials - Government of Hysore

MI‘ ° N -fl . Mu'&hanna

Mr. G.L. Rao

Mr. H. Honnappa : Gowda ‘
T s

f MrCG _Krishna Murthy
: MrHN S:deaiah

) Mr.B.H. “Gowda
,*14"1’4"‘;'“14.11. Venkatagiri
Mri K.5. Thima Reddy

_¥r. G.S. Sangit

Mr. K.B. 'Hanumantharao
Mr. M.R. Remegowda
Mr. B.E. Bhaskar

Mr. KM, Gurusiddaiah

_ University Architects

M. S.K. Karokar

‘Mri R, Smcisr_am

" Planning Officor Mysore Department of Fisheries
~ Bangalore. »

Deputy C.mmissioner, South Kanara District
Mangalore. :

Diractor of Fisheries Mysore State Ba.ngalore.

- Deputy Director of Fisheries Mysore State
" Bangalore. ,

L]

Assistant Director of Fisheries Bangalore. S

Superintendent of Fisheries Mysors.

" hssistant Director of Fisheries K.R. Sagar. i

Superintendent of Fisheries, Shimoga. B
hssistant Director of. Fisheries, Chitradnrga.

Senior Assistant Superintendent of Fisheries
Vanivilas Sagar Fish Farm.

Assistant Superintendent of Fisheries, Bhadra.
Fisheries Inspector, K.R. Sagar..
Assistant Superintendent of Fish:ries.

Assistant oupcrintendent of Fisheries
Chitradurga '

Karekar and Sundaram Itrchitects Banga.lore.

1)

: V-Karekar and Sundaram Architects Bangalors.
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Officials of the 7.5, Government and the University of Tennesseo .

His Excellency Ambassadoy U.S. Ambasgadop toIndia,, New Qéihi; .
Kenneth B. Keating ‘ C

Mr. Stephenk, Palmer, Jr, American Consyl Gerier_ali, Madra;s".

Dre Ronald Pollock Chief (Acting) Agricultupal University

| Devalopment Division, USAID, New Delhi.
e Wm""“%m%.m

o W] Tames Miller | Campus Devalopmont Advisor, USAIﬁ:\
o W. /

Mr. I1.G. Welling Chief of Party, University of Tennesses /
' India Agricultiural Programs s With ,
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List of Essential Journals Required for the
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DEPARTMENT AND STAFF COMPRISING THE
'COLLEGE OF FISHER]ES MANGALORE
August 31 1971

qu’rdinator ‘ - M‘r.}r.N' .Sreenivasen d

Department of Fishery Biology .

Head of Department and Professor Vacant '

' Asgistant Professor K.V. Rajagopal " MdSce.
Assistant Professor B.H. Manoham Ram M.Sc.
Instructor Mohan Joseph M.Sc o3
Instructor ) Miss P. Shantha Eumari M.Sc 43¢

Instructor S,L. Shanbhogue*n* MJsScet’
Department of Fish Culture '

Head of Department and Associate , :
Professor T.J. Varghese Ph.D.

Assistant Professor K.V. Devaraj#tit Ph.D.
Instructor Shantharam Bengre M.Sc,

Department of Fishery Oceanography and Limology

i A t
Heﬁgoggsgggartmnt and Associzate

M.P.M. Reddy , Ph.D
Assistant Professor V. Hariharant M.Sce
Agsistant Professor - N.G.S. Rao M.Sc.
Agsistant Professor - N. Ravindranatha Menon Ph.D.
(on study leave)
Instructor V. Ravindranathan M.Se
Instructor T.R. Chandrasekhara Gupta M.So.

{on study leave)

# Research for the Ph.D. degree has been completed but dissertation
must be written and submitted.

B Research for the Ph.D. degree has been completed and the
dissertation has been submitted,.

4+ Staff has been selected for advanced studies abroad under
USAID- University of Tennessee Participant Training Program.

ek Staff member studied abroad under. USAID - University of Tennessee
Participant Study Program.
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Department ¢f Fishery Resources and Feonomics

Head of Department and Associate

Professor ' P.S.Rao M.A,
hssissant Professor ' Srikanta Udupa M.Sc.
Instructor : G.K. Kulkarni M.Sce.

Depart'nent of Fishery Tachnologz (Freezing)

Head of Department and Assoclete

~ Professor N. Sreenivasan .  B.Sc..
Assistant Professor = . " G.G. Hiremath BiSc. (Hons) .

Instructor ' » . Srinivas Ullal B.Sc.

Department of Fishery Techriclogy (Carning)

Head of Department and Associate

Professor . B, Shantharam Pai -BeSCe
hssistant Professor - K.V. Saralaya M.A.3B.Te

Instructor ' P. Parashuram B.Sc.

Department of Fishéry Technology (Ham' and Sevsags)

Head of Department and fAssociate

Professor s 1. Yermal ~ B.Sc.
Agsistant Professor T.S.M. Desai . B.Sc.BeEd.

Instructor Vaeant

Department of Fishery Technology (By Products)

Head of Departmeni and Asso:iate -

Prcfessor : Vagdant
Assistant Professor T. ‘Kr:l.SMakumr Reddy Ph.D.
Assistant Professor . L.N. Srikar M.Sc.
Instructor M, Gopalakrishna Shenoys B.Sc.
Instructor N.R. Vishwanath .Sc.(Agri )

Instructor : B.R. Srinivasa M.Sc.

Department of Fishery Engineering .
Head of Department and Jesociate i TR
Professor . P.X. Jallen . ~ BeE.

. Assistant Professor M.G., Wadayar# .B.E.

# Staff haa been selected for advanced studios abroad under USAID V
University of Tennessee Participant Training Program. :
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RESEARCH SECTIONS

F:L,hery Research Wing - Mangalore

Fisheries Research Officer P.S.B.R. James ' PhoD,

Fishery Research Ving - Hebbal Campus Bangalore

Research Asaistant - -~ Mies. S. Vijayalakshmi - M.Sc.
Kesearch Assistant . Miss. Dwaraka S. Rao M.Sc.-
Research Asyistant o P.M. Abdul Aziz . M.Sc.

I.C.AR. Coordinated Research Project for Utiliza"'ion of  Trash Fish

Technologist V. Muddama . M.Sc.
Senior Research Assistant T.C. Chandrashskar B.Sc,

ESTATE SECTION

Assistent Engineax D. Rame Gowda - - B.E,
Junior Engineer D.C. Thammanns B.Sc.;B.E,
Supervisor Thimme Gowda L.C.E.

ADMINISTRATIVE SECTIoN

Administrative Ascistant K. Bhaskar Rao M.A.,IL.B,
Office Superintendent B.G. Venkateshaiah M.Com. B.L,
0 (




DESCRIPTICN OF COURSES ~ DIPLOMA IN FISHERY TECHNOLOGY
COLLEGE OF FISHERIES =~ NANGALORE

Gan. Tech. LOL Gereral Principles and Methods | theory 3, practical 1:
of Canning Ui credit hours

: History and development of canning methods and technology;
General requirements of a cannery; Raw materials used, their
' characteristies. and quality considerations; The general canning-
process including preparation of materials, packing,'exhausting‘
seaming, sterilization, cooling and warehousing; Microbiologicai
and neat penetration aspects of thermal processing; Methods of
canning mackerel and sardine; Different styles of pack; Indian
standards for canned mackerel and sardine, Practicals: Study of
exhausting methods; Effects of headspace; Filling temperature and
exhavst time on vacuum in cans; Practice in "cut-out! tests;
Practico in the canning of mackerel and gardine in brine and oil,

Can. Tech. 402 Canned Foods and Sea Foods - theory 3, practical 1:.
ﬂannin-g 4 credit hours

Containers; Tin plate and can making; Can coatings and
corrosion; Chemical and other chenges in canned foods; Spoilage in
canned foods; Inspection and quality control; Statistical methods;
Canning of Tuna, different styles of pack; Standards; Problems;
Canning of shrimp in brine; Indian standards; Canning of pomfret
and scer; Conning of fruits including oresnge and pincapple,
Practiecnls: Study of can capacities and theip moasurement ;
Practice in the canning of tuna, shrimp, pomfret and Seer; Canning
of orange and pincapple; Practice in large scale continuous
production.

Can. Tech, 03 Cannery Sanitation and theory 2, practical 2:
Flanning Tanning of Agricultural - 4 eredit hours
Prodrats

“ater for a cannery; Sanitation and disposal of waste in
& carrery; Scurces of contamination; Planning for a canning plant;
Economics of Ctnning; Methods of packing crab, clam, oyster and
other shell-fishes; Canning of mengo in syrup; Making of Jams,
Jelleys ana marmalades; Canning of vugetables including tomato,
potato and beans. Practicals: Study of agitated sterilization;
Study of hezat penetration in common foods; Canning of crab, clam
and imssolg; Canning of Mmngo in syrup; Practice in the canning
of fruit’jams and marmalades; Practice in the canning of fisp in

curry; T.arge scale continuous Production; Study of canned food
inspection methods,



DESCRIPTION OF COURSES BY DEPARTMENTS FOR E:EEAR'-,\II
COLLEGE OF FISHERIES - MANGALORE

Department of Fishegy“BiélqufJV

. FsB. 101 Ichthyology and General Systematics | theory 2, practical 2:
: . - L eredit hours

TR Introduction to the study of fishes; Classification of fishes,
- erustaceans, molluscs; Structural and functional morphology; General
anatomy and biology; Distribution; Life-history; Fishes of the world;
Fish fauna of India; Review of world literature on fish systematics.
Practicals: Collection and identification of commercially important
fishes, crustaceans and molluscs., ' : ‘

F.B. 102 Fish Biology I theory 2, practical 1:
3 credit hours

Study of the internal organization and various systems of
Elasmobranch and Teleost fishes; Cral region and 4limentary canal and
associated glands, their structure and function; Circulatory system;
Nervous system and urinogenital system; (steology; Biology of fishes
-crustaceans and molluscs. Practicals; Dissection of different types
of fishes, crustaceans and molluscs o understand the internal
organization.,

F.B. 103 I'ish Biology II theory 2, practical 1:
3 credit hours

Study of the food and feeding mechanisms; Growth; Age;
Reproduction; Embryonic and larval development; Juveniles; Migration
and raciatioh. Physiology of fishes, crustaceans and molluscs.
Practicals: Study of the food and feeding habits of fishes crustaceans 7
and molluscs, (plankton feeders, carnivores, bottom feeders);
Examination and classification of the maturity stages; Fecundity
estimtion; (vadiameter studies to study spawning habits; Life history
stages; Study of age determination techniques; Experimental techniques
in fish physiology.

F.B. 10} Ecology and Zoogeography theory 3, practical 1:
‘ i ecredit hours

The biological and physical environment of fishes; The diversity
in structure, function and habits of fishes; Factors affecting survival
and migration; Distribution of freshwater and marine fishes with special
references to historical and ecological factors governing present
distribution; Review of recent research ond concepts in ethology ac it
relates to'fish; Factors which limit and regulate the natural abundance
of fishes; Impact of environmsntal factors: Food, temperature and
predators upon size and structure of populations; Rise and decline of
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species with time. Practicals: Study of ecology and distribution of
fishes and other organisms in limited regions of atreams,.ponds,
1akes, estuaries and the sea. R '

F.B. 105 Capture Fisheries ‘ theory 2, practical 1:
3 credit hours

Survey of the capture fisheries of the world; The fisheries
of India, inland ard marine; Inland fishes and fisheries, riverine,
estuarine, lacustrine and pond fisheries; Major-carps, common carps
Chinese‘carps, cat fishes, air breathing fishes, feather backs, hilsa
pond fishes and brackish water fishes. Practicals: Collection of

species of fishes and prawns, especinlly fry and fingerlings.

’

Department of Fish Culture and Breeding

F.Co & B. 101 Fish Culture I theory 3, practical 2:
5 credit hours

Coverage of soils, including formation, structure, clasgi-
fication, chemistry and conservation; Techniques of water and soil
analysis; Different types of waters, soils and their distribution;
Water and soil conditions for optimum production; History of fish
culture; Fish culture practices in India; General principles of fish
culture, its scops and importance; Pond construction; Layout of an
" ideal fish farm; Reclamation for pond construction; Pond Productivity.
Practicals: Collection and analysis of water and soil samples for
physico-chemical characteristics,

Department of Fishory Cceanography and Limology

Fu0. & L. 101 Marine Biology I theory 2, practical 1
3 credit hours

Oceans of the world; Classification of marine habitats:
pelagic, littoral, abyssal oreanic and coastal zones; Zonation: rocky
shore, sandy shore, estuarios, backwaters, lagoons, marshes and mud
banks; Chemical and phycical facters of marine environment; Sea as a
biological environment; Life in the sea; Plankton, nekton, and benthos;
Organic production in the seas Nitrogan and phosphorus cycles; Factors
regulating production., Practicals: Study of the physical and chemicel
. characterics of marine habitats; Occanographic cruises.

F.Oo & L. 102 Limology I theory 3, practicul 2:
5 credit hours

‘ Introduction to limnology; Physical and chemical characteri-
stics of lake waters; Reservoirs, lekes, tanks and ponds as environments
_for_fish; Biological, chemical and physical factors affecting aquatic
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life; Biological and chemical measures of water quality in streams and

impoundments in relation to fisheries; Lakes and their origin; Physical
and chemical properties of water in lakes; Light, colour and turbidity;
Thermal stratification and thermal exchange; Bottom deposits, salts and
gases. Practicels: Collasction and analysis of water samples for dtudy
of temperaturs, turbidity, pH, oxygen, carbon dioxide, alkalinity, nit-
rates, phosphates and chlorldes.

F+0. & L. 103 Limnology IT theory 2, practical 1:
. 3 credit hours

‘ River and stream waters, their physical and chemical properties;
Problems of stream pollutiong Charactorlstics of brackish waters, lagoons,
backwaters and estuaries; Tidal influence; Blological communitios and
their interrelationships in lakes, ponds, reservoirs rivers, streams,
estuaries, brackishwater, lagoons and bﬂckwaters, Suitebility and
improvement of these areas for pisciculture. Practicals: Study of the
production of different lakes, reservoirs, ponds, tanks, brackishwaters,
lagoons and estuaries; Comparlslon of rolatlve rates of production in
relation to physico-chemical characteristics.

Department of Fishery Technology (By Products)

F.T.(BP). 101 Biochemistry theory 2, practical 2:
L credit hours

Chief components of food; Importance of balanced diet; Study
of carbohydrates, occurrence classificatlon physical and chemicol
properties; Body uses of carﬁohydrates. utudy of fats and oils,
occurrence, classification, physical and chemical properties; Rancidity
and ox1dation, Mtioxidants and their usas; Body uses of fats.

Study of proteins, occurrence and classification. Amino
acids and their importance, phJSlCﬁl and chemical properties; Protein
denaturation; Intermedlary metabolism of fats and proteins; Body
uses of proteins. Study of minerals and their functions; Study of
vitamins, occurrence and propertics, significance in human nutrition;
Study of enzymes , occurrence, properties importance in nutrition;
Role of anzymes in food preservation 1nd processing. Practicals:
Analysis of food constituents; Freshness tests; Fish composition,
protein, fat, ash and moisture content; Trimethylamine and total
volatile basc in fish muscle; Determination of total nitrogen in
fish and prawns; Saponification, acid and Iodine values; Determination
of peroxide value; Determination of reducing sugars in frult products;
Examination of food wroducts with reference to quality control
-standards.
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F.T.(BP). 102 Aquatic Microbiology theory 2, practical 1:
; 3 credit hours

Mieroorganisms in well, river, estuarine, sea and sewage
waters, Bnumeration, isolation and study of microorganisms; Presence
of cbliform, iron, manganese and sulphur bacteria in waters;
Actinomycetes and fungi in various waters and their role; Unicellular
algae, protozoa and other organisms in different waters; Decomposition
of organic matter in water; Microorganisms in sanitation and Public
Health. Practicals: Techniques for collection of water samples for
microbiological assays; Methods of enumeration and pure culture of
bacteria, abtinomycetes, fungi and algae from different water sources;
Study of the morphological and physiological properties cf coliform,
iron and sulphur bacteria; Representative forms of actinomycetes,
fungi, algae and protozoa.

Department of Fishery Technology (Freezing)

F.I.(F). 103 Freezing Technology theory 2, practical 21
- i eredit hours

Principlas of fish preservation; Handling and storage of
fresh fish; General methods or preservation and processing of fish
including smoking, curing, pickling, chilling, drying, dehydration,
irradiation and frzeae-drying; Cold preservation of foods;
Characteristics of frozan food; Effects of low temperature, chilling,
freezing; Principles of food freezing, fish and fishery products,
fruits and vezetables $ Phenomena and changes in refrigerated foods;
Mechanical and colloidal damagc; Process of food freczing; Treatment
before and after freezing; Use of anti-oxidants;Packaging of frozen
products and storage; Transportation and distribution; Utilization
of frozen products; Crganoleptic evrluation; Inspection and quality
control standards. Practicals: Freezing of fish, shrimp and other
food products; packaging ond sterage; Preparation of freezing and
thawing curves; Fatimation of drip loss; Prcparation of breaded fish,
fish stcaks and fish sticks; Study of different types of freezing
equipment, including blast and plate freezers.,

department of Fishery Enginecring

F.E., 101 Craft Engineering theory 2, practical 1:
3 credit hours

Types of fishing boats, country craft and mechanised boats
factory ships; Boat building, dssign and construction; Timbers
seasoning and treatment; Machines and tools for boat building; Care
and maintenance of boats; Corrosion, marine fouling and boring;
Prevention and control of fouling. Practicals: Drawing practices;
Design exercises, construction details; Engine installation, deck
navigational equipment; Study of the design and construction of
modern types of fishing boats in selected boat building yards,

’
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DESCRIPTION OF COURSES BY DEPARTMENTS FOR YEAR TII
COLLEGE CF FIbHERIES - MANGALORE

Department of\Fishery Biology

"F.B, 201 Capture Fisheries II = L . theory 2 practical 1:
- ' ‘ . 3 credit hours

‘e ~ Marine fishes and. fisherieﬁ of Indiaj Definitions pf neretic
' pelagic demersal and oceanic fisheries; Sardines, . mackersl, - tunag,
"Bombay-duck ribbon-fishes, whitebaits, seer flshes flying fishes,
pomfrets, sharks, rays, SClaGnldS polynenids soles catlishes,
mullets, prawns, lobsters, crabs, squidu pearl oysters mussels
chanks, turtles and ancllsarv flsherles. Practicals: Collection and
1dent1flcation especially of the fry and fingerlings of economic
species of estuarine and marine fishes, prawna and mollusca.

F.B. 202 Population Dynamics - theory 3, practical 1:
' h credit hours

Principles of population dynamics;’ -mportance of the study
of fish populations; Bearing of fish biology oh population studies;
Unit stocks; Problems cf age, rates of growth, recruitment and .
mortality; Catch, effort and stock; Simple analvtical approaches to
population management problems of overfishing; -Mathematical models.
Practicals: Study of mathematlcal nodels for analysis of exploited -
‘populations and their application to populatian data.

F.B. 203 Tish Fathology and Parasitology . theory 2a grgetical 1:
credit hours

Study of bacterial and fungal diseases and pathological
conditions in fishes; Viral diseaszs of fishes; Isolation, culture
and identification of the pathcgens; Control of the diseases; The
external and internal parasites of fishes, their identification and
control. Practicals: Isolation, cultivation and identification of
more common barterial and fungel pathogens; Laboratory studies on
comnor parasites apd their control in ponds or othor bodies of water.

Department of I"ish Culture and Preeding

FeCo & B, 201 Fish Culture IT " theory 3, practical 2:
= S e 5 credit honrs

‘ Management of nursery and rearing ponds; Principles of pond
'kpreparation; Predators and their eradication; Aquatic plants in general;
Cormon weeds in ponds and their control; Algal blooms; Manuring to
enhance production; Stocking rates; Avtificial feeding; Surviva%,growth.
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Management of production ponds; Control of predators and weeds; Manuring;
Compatible species; Stock density; Survival, growth and production.
Brackish water and marine fish culture; Tidal range; Present practices
and species of fishes and prawns cultivated; Seed resources, collection
and transport; Sewvage fed fisheries. Practlcals. Collection and identi-
fication of fry and adults of cultivable species of fishes; Study of
fish food organismsy Study of the common predators; Weeds and their
control.

F.C. & B. 202 Iish Breedihg theory 3, practical 2:
. 5 credit: hours

General principles of genetics. Modern trends in genetics,
Reproductlon in fishes; Hybridization in fishos; Present methods of
seed predustion and their s“atus. Neurohormonal influence on breeding;
Maturity and fecundity in relation to breeding; Riverine seed collection
and bunch breeding; Hypophysation, pitutary preparation and other agents
in relaticn to environmental factors as temperature, rainfall and light;
Hatcharies; Handling of eggs and spawn. Practicals: Problemsin genetics,
preparation of genetic material; Sclcction of breeders; Location and
removal of pituatry gland; Prescrv"tlon of glands; Prenaratlon and
administravion; Hatching techniques; Cere of eggs and spawn; Transport-
ation.

Depertment of Fishery Oceanography and Limology

F.0, & L. 201 Harine Biology IT theory 2, practical 1:
3 credit hours

Fish aggs and larvae, Arimal communities in the seaj;
Interrelationships of organisms; ¥Food chain; Adaptive radiation,
Phytopleakton and Zooplankton; Adaptation to planktonic life; Factors
influencing distributinn and abundance of plankton, Marine bacterla,
Bioluminscence; lMurine proaucts of cormerce; Sea weeds, their distri-
bution and economic importance. pr@cticals. Methods of collection,
preservation ond analysic cf plankton; Study of different types of
plankton nets; Collectior and identification of other fauna and flora.

F.0. & L. 202 Physical and Chemical Ocesnopraphy theory 2, practical 1:
3 credit hours

Histcwy of oceanography; Impertent oceanographic expeditions
and oceanograpnic institutions of th: world; Internmational Indlan Ocean
Expedition; Physical and chemical chqracterlstlcs of sea water: salinity,
temperature, pressure, density, light penetration, sound transmission,
water massas - their formatlon and clasulflcation- Water masses and
currents of the worid oceans with special rcferenca to Indian ocean;
Cceanographic instruments and their use. Practicals: Operation of
common oceanographic equipment.
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‘FsO. & L. 203 Physical & Chemical Oceanography II theory 2, praétical 1:
3 credit hours

Composition of sea water; Factors influencing the composition;
Principle of dynamic equilibrium; Major and minor constituents and their
blological role; Nutrients in the sea, their distribution; Dissolved
oxygen, carbon dioxide and calcium carbonate systems. Ocean floor and
its topography; Topography of Indian Ocean floor; Marine sediments and
their formation; Deep sea deposits; Biology of the sediments; Marine
geology with special reference to the Bay of Bengal and Arabian Sea.
Practicals: Collection of sea water samples and their analysis and
determination cf tamperature , Salinity, phosphates , hitrates, silicates s
oxygen and pH, :

Department of Fishery Technology (By Products)

FoT.(BP). 201 Food Microbiolog: theory 2, practical 1:
= 3 eéit hours
cr

General account of heneficial and harmful microorganisms in
the food industry; Microorganisms used in dairy industry; Food process-
ing; Fermentation; Harm™ul microorganisms and different types of food
spoilage including botulism; Spore-forming and thermophilic organisms
in tood spoilage; Bacteriology of fish; Source of fish and microbial
load; Microbial stoilage of fish; Tnfluence of environmental factors
on spoilage; Plant sanitation and its importance in reducing microbial
spoilage of processed fcod; Regulatory measures and their importance
in food processing; Chemical and physical preservatives in food
processings LT yFsieal i i.
their =ffect on spoilage organisms; Use of antibioties in food
preservation. Pructicals: Study of microorganisms associated with
fish from different vaters; Microorganisms causing different types
of spoilage of processed Zood, with particular reference to fish and
other marine products; Effects of chemical and physical preservatives
on spoilage organisms.

and

Department of Fishervy Technology (Canning)

F.T.(C). 202 Canning Technology theory 1, ‘practical 1:
2 credit hours

General principles and methods of canning; Histery and
development of canning methods and technology; General requirements
of a cannery; Raw materials required; Characteristics of fish and
fish products; Containers; Use and limitations of additives and
preservatives, their quality consideratiorn; The general canning
process; Preservation of materials, packing, exhausting, steaming,
sterilization, cooling and warehousing; Storage of canned foods;
Principles of thermal processing of foods; Nutritive value of canned
foods; Canning of fishes, crustaceans, molluscs and other marine
materials; Planning for a canning plant; Economics of canning;
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Inspection and quality control; Indian and International standards for
canned foods. Practicals: Practice in canning of fish, shell fish and
other foods; Canning fruiits; Study of canning machineries, Exhausting
methods and principles; Effect of head-space; Filling temperature and
exhaust time of vacuum in cansj Study of heat penetration in cans;
Practice in camning food and inspection; Study of spoilage in canned
foods.

Department of Fishery Technology (Ham and Sausag_l

F.T. (H & S). 203 Fish Ham and Sausage Te¢hnology theory 1, practical 1:
2 credit hours

Fish Ham and sausage preparation; History and situation;
General method of fish ham dnd fish sausage preparationg fSuitability
of main fish materialsj Fish meat protein; Myosin group protein;
Elasticity formation; Settling phenomena; Processing; additives and
preservatives; Spoilage of the products; Storage and utilization;
Inspection and guality Control. ?racticals: Preparation of fish
sausages; PFractice in handling of machineries used; Studies of .
moisture content, pH, jelly strength and keeping quality of sausages.

Department of Fishery Engineering

F.E. 201 Fish Farm Engineering bheory 1, practical 1:
2 credit hours

Fish farms, their objectives and significance; Fresh water,
brackish water and marlne farms; Location; Design and construction;
So01l and watsr conditions; olulces and gates; Tidal influence;
Maintenance. Practicals: Visit to fish farms to study their con-
struction 2nd operation; Dasigning of fish farms,

F.L. 202 Gear Lngineering thegry 2, practical 3:
credit hours

Fishing gear and their classification; Different types of
nets, shore seines, boat seines, cast nets, gill nets and trawl netsj
Other gear, hooks 1nd lines, long lines, trclling lines and fish
traps; Tyncs of hooks and common baits uScd on hooks; Angllng
suitable places for angling; Types of fishes caught in angling,
Angling in freshwoter, brackishwater and the seaz; Sport fishing in
India and elsevhere; Gear fabrication; Properties of fibres (natural
and synthetic); Floats, sinkers, bumoys nnd anchors used in fishing;
Design of fishing gear; Met designs, knots, hitches and bends in
fishing gear ond fabrication; Mending of fishing gear; Operation,
care and maintenance of fishing gear; Modern methods of fishing;
Detoction of fishes. Practicals: Constructioen and mending of different
fishing gear; Fishing practice; Operation of fishing gear in the sea
and inland waters; Tosting of strength of gear materials,
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F.E. 203 Refrigeration Engineering ' ﬂheory 2, practical 1:
. 3 credit hours

Principles of refrigeration; Refrigeration systems; Basic
thermcdynamics; Refrigerants and insulation materials; Basic and
auxiliary equipment and their operation and maintenance; Applications
of refrigeration; Ice making; Tyres of freezing; Principles of
construction and maintenance of culd store ond storage; Refrigerated
transport. Practicals: Refrigeration equipment and its use;
Refrigeration practices; Study of the various processes of freezing
and frozen food products under commercial conditions.

F.E. 20L Navigaticn and Scamanship theory 1, practical‘lz
2 credit hours

Principles of navigation and semanship; Chart reading and
fixing positions; Regulations for fishing vessels; Life saving devices.
Practicals: On bozxd exrperience and study of principles of navigation;
Practice in proper use of life saving equipment . '
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DESCRIPTION OF COURSES BY IEPARTMENTS FOR YEAR i

COLLEGE OF FISHERIES .- MANGALORE

Department o Fishery Biology

- FoB, 301 Fishery Management theory 3, practical 2:
‘ ~ 5 credit hours

. Principies of conservaticn, management and development;

Ecology of rivers and streams and its effect on fishery resources;

- Explanation of resources; i"ish stocks and hatcheries; Case studies;
River improvoments; Improvements affecting fish stocks, spawning
facilities, fish passes, silt formation and its removal; Dams and
their func%ions, types of dams; veeds and their control; Pollution .
of rivers and of estuaries; Sewage and tradewaste disposal; Water
supply and drainage in relation *to fisheries; Fishery administration,
protection, preservation and improvement of resources; Planning and
finance; Personnel ma2nagorent; Statistics of commercial fisheries;
Fisheries rescarci: and tesching institutions in India and' their works;
The FAO znd other -nterrational Fisheries organizations; Fishery
legislation; Laws of the Sea; Territorial Waters; International
Conventions. Practicals: Study of the fis'-ery development programmes
in the states; Study of “hz pollution of rivers and estuaries and
seweg: dispesal problems; Study of the effects of dams on fisheries,

Departmen’ of Fishery Resources & Economics

FJR. & B, 301 Suryey, Statistics ana Biomebr theory 3, practical 2:
' 5 credit hours

Survey of the’ Indien fisheries; Methods and techniques
employcd in survey oi fishery rescurccs; Stabistical methods of
sampling; tathods of collecticn ani interpretation of data on
catches, fishing operations, nanpower, ecuipment, processed and
marketed producte; Prices, nosts and czrnings. PBasic statistical
eoncepts, scope aad objec’ive of fisheriass statistics; Collection
and internretation nf data; Trequency curves and histograms;
Calculation of maen, med.an, mode, variance and standepd error;
Concept. of szmple and population; Characteristics of a sample;
Probability calsulations. PFormal anc binormal distribution.

Standard biometriceal procedures and mothods; Application of

biometrical methuds tc fishery biological studies; Tests of
Significanca; Linear regression; Correlation coefficents; Test

of independence; Fitting of curves; Index numbers; Analysis of
variance. Procticals: Preparation of frequency curves and histogranms
from fish landing statistics. alculation of mean, median, mode
variance and standard deviation from samples; Tests of significance

by T, ¥ and Chi-square tests; Calculation of coefficient of correlation;
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Test of independence; Fitting of a linear curve; Calculation of standard
error of data from sampling designs; Analysis of variance in the design
of experiments; Biometrical analysis of fishery biological data;
Collection of statisties of fish landings, including biological data,
total catch, effort, socio-economic conditions and fish processing in
gelected areas. '

!
FiR. & E. 302 Economics theory 3, practical 1:.

' i credit hours

j Introduction to fishery economics; Principles of economic
definition; Role of economics in fisheries; Wants and their classi-
fication; Laws of diminishing utility; Laws 6f returns; Consumer's
surplus; Elasticity factors of production; Theory of distribution;
Fiscal systems; Exchange rates; Inflation and déflation. National
income from fisheries; Classification of fishery and ancillary
industries, their history, structure, dynamics, composition and
organization; Economic features of fishery industries with particular
reference to employment; Economics of fishing vessels, gear, opera=-
tions, fish processing, fish tulture, fish seed industry, riverine
and lacustrine fisheries, fish farming; Marine fisheries; Aquatic
products; Rationalization in different phases of fishery industry;
Case studics from India and abroad. Planning and financing practice
in Indian fisheries; Investment by private sector, cooperatives and
public sector; Institutional finance and Government credit (loans
and grants); Financial systems relevant to fishirg industry in
selceted countries such es Japan, United States, United: Kingdom and
Norway. Practicals: Assessment of economics of fishing, fish
processing, opcration of vessels, fishing companies; Assessment of
manzeement of fish farms and reserviors; Participation in field
opcM.tions at selected centres. Preparation of projects and project
reports.

F.Re & E, 303 Marketing and Cooperation theory 2, practical 1:
3 credit hours

General principles of marketing; Law of demand and supply;
Figh markets; Fish trade; Sales organization; Marketing agencies;
Wholesals and retail fish trade; Regulation of markets; Marketing
legislation;Regulation of fish marketing in other countries like
Japan, Norway, United Kingdom and the United States; Prices and price
Support measurcsi Marketing schemes in Government programmes; Fish
in international trade; Import and export of fish and other products;
Quality control; Selected foreign markets and their demands; Fish
marketing in India, trends and Scope for improvement. General
cooperative principles; Cooperative movement in India and elsewhere;
Coopurative legislation; Fishery cooperatives in India and elsewhere;
Products and consumers cooperatives; Marketing, processing and
handling cooperatives; Cooperatives in relation to other sectors;
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State undertakings, corporations and private enterprisey Socio~economic
conditions of fishermen. Practicals: Study of the working of marketing
agencles; Marketing procedures; Price structure; Market surveys;
Cooperative societics and the socio-economic conditions of fishermsn in
speeified localities.

Departmont of Fishery Technology (By Products)

F.T. (EP). 301 Fishery'Byvﬁroducts | . theory 2, préctical 2:
. o : "} credit hours

‘ , Fish guano, fish manure and fish meal; Factors affecting
quality of fish meal and its value in animal feeds; Fish protein
concentrato; Fish hydrolysate; d“nsiled products; Fish oils - body
0ils and livor oils and their uses; Sherk skins; Minor products and
Isin glass; Utilization of sea weeds For food, manure, production of
agar and alginic acid., Practicals: Lxperimental laboratory scale
preparations; Study of samples, anzlysis and quality standards.

Department of Fishery Tngineering

F.E, 301 Equipment Engineering and Plant theory 1, practical 1:
Haintenance 2 credit hours

Marine engines: selection, opsration and maintenance; Dock
gear; Mechanical, hydraulic and electronic equipment, Fish finding
equipment; Important processing equipment, operation’ and maintenance.
Practicals: Cporation, dismantling, ovorhauling and assembling
marine engines and auxiliary equipment; Practice in use of electronic
equipment, ‘

MAJOR FIRLD OF SPECIALIZATION-

20 credit hours
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Frz. Tech. 4OL General Food Freezing, theory 2, practical 1:
Princinles and Methods . * .3 credit hours °

defriger~tion field and food refrigeration; Recent
developrments in Japan, America and India; "Cold chain" and its
importance in Indiaj Characteristics of frozen food; Methods of
Freezing; Heat units; Food spoilage factors including microbial,
chemical and physic2l; Phenomena and changes in food caused by
refrigeration; Refrigeratio: methods; Cooling and Freezing;
Changes during freezing; Freczing point and depression of freezing
points Freezing of salt solution and eutectic point; Process of
food freezing; Refriperation zone and zone of maximum ice crystal
formation; Refrigeration cwve; Icz crystal growth; Vapour pressure
and temperaturc change; Volume change; Turgor pressure; Mechanical
and colloidal damage and changes during cold storage; Drying;
Protein denaturation; Changes of fat, colour and nutrition value;
Thawing methods &nd changes during thawing; Thewing curve. Basic
Practice (in batches of L-5): Drawing up freezing and thawing
curves; Estination of drip loss; Freezing of fishes. Shop Practice
(full batch as a Team): Freezing of mackerel, sardine (round), seer
(semi-dressed and stick) and croaker (dressed).

Frz. Tech. 402 Refrigeration of Fish theory 2, practical 1:
3 credit hours

Nature of marine products; Estimation of freshness of
fish; Outline of freezing process; Treatment before and after
freezing; Brining; Use of anti-oxidants; Glazing; Packaging of
frozer products: Prawn froeczing; Freeszing of lobster tail and frog
legs; Freezing cf special fish meat ce sausage material; Preparation
of fish sticks. Basic Prastice (in batches of L-5): Preparation of
pomiret fillets; Rreadea fish and fish Sticks; rfreezing of shrimp;
Organoleptis test oi fish ror freshness. Shop Practice(full batch
as_a Team). Shrimp freezing in different styles, headless and
shell on, peelad and devaincd, pcelad and cooked; pomfret fillets;
seer steaks; shark, somi-dressed.

Irz. Tech. 403 Refrigeratica ol Animal Meats theory 1, practical 1:
and Agricultural Products 2 credit hours

Rafrigeracion of fruits and vogetables; Cooler storage
and 1ife phencmenon of fruits and vegetables; Blanching; Freezing
of fruits and vegetables; Refrigeration and freezing of poultry,
eggs and onimal cercasses; Accoleraiod frecme drying. Shop
Practice (full batch): Freezing of shrimp, poultry and eggs,
prepored and pre~cooked foode; Freezing of frult juices and
fruits and vegetabloes.
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F.H, & S. Tech. 40l General Methods and Raw theory 2, practical 1:

Haterials "3 credit hours

. History and situation; General method of fish ham and
sausage preparation ond main materials, with particular emphasis -
cn tuna, marlin, mackerel, sardine, croaker, li:zard fish, cod-like
fishes, sharks and skates, cuttle fish, shrimps, whales and animal

meat; Trozen materials, including preparation of frozen minced

mzat; Seicnce of the fish meat; Structure of fish muscle; Fish meat

- protein; Flasticity formation and factors influencing elasticity;
Setting phenomena. Basic Practice: Handling of different machineries
concerned with fish ham and sausage preparation; Study the gelly
strorigth of croaker, shark, cat fish, ribbon fish and mackerel;

Water bleaching and preparation of frozen minced meat; Preparation

of szusage ond study of its moisture content, pH, gelly strength

and keeping quality. Shop Practice: Preparation of fish sausages

on large scale basis including oporation of 211 machineries.

F.H. & 5, Tech. 102 Processing for Ham and theory 2, practical 1l:
Sausage ' 3 credit hours

Taste of fish meat; Meat colour; Colour fixation and meat
curing; Meat scparation, manually and by machines; Picked meat;-
Changes of picked reat during storage; Meat mincing, processing,
mixing end grinding; Changes in meat during mixing and grinding; °
Additives including salt, sugar, starch, fleur, gelatin, gluten,
fat, smokc extracts, monosodium glutemate, sodium succinate, spices,
polyphosphates, antiseptics ond anti-oxidants; Stuffing and packaging -
materials. Basic Practice: Study of the keuping quality of fish
sausaga; Control with different antiseptics; Heat curing, colour
fixatien and prepsration of fish ham; Study of the gelly strength,
fixture of sausages by using gelatin and protein concentrate.

Shop Practice: TPreparation c¢f fish ham and sausages cn large scale
basis and study cf the shelf 1life of sausages in incubators and at
room temperature.

F.He & S. Toch. 403 Sterilization and fuality theory 1, practical 1:
Gentrol 2 credit hours '

Sealing, different mathods of sealing; Boiling, for the
purpcse of elasticity and sterilization of the product; Proper
temperature of heating; Cooling, purpose and effects; Cooling
process; Reboilihg, purpose ol rebeiling; Drying, wrapping and
storing; Dencturation of fish ham and saustge products; Inspection
fer quality centrol. Basic “rectice : Preparation of fish balls,
fish cakes and Kamaboks; Stndy of storilization of sausages at
different temperature; lfeasure of the centre temperature of
sausages during boiling process; Preparation of animal meat saugages
by using natural casing. Shop Practice: Preparation of fish ham and
sausages on large scale basis; Determinction of economics of sausage
preparation. ' )




CL
Blochem. L0l General Food and Analytical - theory 2, practical O:

Chemistgx ‘ 2 credit hours

Introduction to nutrition; Importance of balanced diets;
General chemical components; Food deterloration; Necessity and
methods of food preservation and processing; Study of carbohydrates
cccurrence, classification, physical and chemical properties; Sugars
and urtlflclal sweeteners; ’Nutritional importance of carbohydrates
in tho body. Study of fats and oils, occurrence, classification
and physical and chemical propertles- Rancidity; Anti-oxidants of fats
in the body; Study of proteins, occurrence and classification; Amino
acids, their importance and phy51ca1 and chemical properties; Protein
denaturation; nutritional importance of proteins in the body; Study
of minerals and their functions; Study ¢f vitamins, occurrence,
classification and properties and their significance in human
nutrition; Study of enzymes, classification and properties and
their importance in nutrition; Food deterioration and food

processing.

Biochem. j02 Fish Chemistry ‘ theory 2, practical 1:
3 credit hours

Structure of fish muscle; General chemical composition of -
fish and other marine animals and variation of components by species,
sex and seasonj Fish protein; Nitrogen in relation to protein;.
Intracellular and extracellular protein; Differentiation between
protein and non-protein nitrogen; Nutritive value of fish proteins;
Fish lipids, their content and distribution; Composition and rancidity
of fisa 0113 Nutritive value of fish lipids and their importance
with rcference to fat soluble vitamins; Study of muscle extracts of
fish; Nitrogenous and non-nitrogenous extracts; Importance of
extracts in spoilage of fish and other marine products; Role of
extracts as taste components; Changes in fish muscle after death;
Mechanisms of rigor mortis, autolysis, and putrefaction, and their
significance in fish spoilage. Practicalsy General analytical
methods; Estimation of mrin components of food including moisture,
crude protein and ash; Estimation of freshness of fish by chemical
methods including pH, VBN, TMAN, and protein precipitation test;
Analytical tests to determlne hardness of vater, specific gravity,
and sugar Bx, total acid content in fruits, ascorbic acid in fruits;
Nacl content in processed foods like salted fish and brines; .
Reducing sugar and total sugar in fruits; Iodine value, acid value,
gsaponification number and peroxtde value of fats.
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Microhiol. 4OL Microbiology theory 2, practical 0:
2 credit hours

Study of microorganisms including bacteria, moulds, yeasts;
Morphology, growth and reproduction; Enzymes; Practical toxins and
colour pigment spores of bacteria; Resistance of bacterial spores
against various environmental factors as temperature, pH and moisture;
Moulds and yeasts; Environments influencing growth of moulds; :
Metabolism of carbohydrates; Assimilation of carbohydrates; Metabolism
of protein in bacteria; General formula and decomposition of amino

_acids; Assimilation of nitrogen compounds. Bacteria responsible
for putrefaction of food; Denaturation of fish meat; Quality changes
of fresh fish; Bacteria and fish; Rigor Mortis; Autolysis; Chemical
mechanisms during putrefaction of red meat, prawn, sepia, octopus
and shark.

Microbiol. LO2 Microbiology + theory 2, practical 1:
. 3 credit hours
Denaturation of fat and oil; Determination of freshness
of fish; Organoleptic, chemical and microbiological examinations;
Food poisioning by bacteria, plants and animals; Chemical food
preservation; Food plant sanitationj Prevention and control of
growth of bacteria against low temperatures; Drying; Salting;
Moisture content; Growth of moulds; Dehydration by salting;
Halophillic and halophobic bacteria; Dry salting; Brine salting;
Changes in salted fish during storage; Smoking, Pickling;
Preservation with sugar; Effect of smoking to control growth of
bacteria; Canning and bottling; Factors effecting sterilization;
Bact@ria found in putrefied tinned foods; Bacteria found in .
natural water and waste water; Spoilage of well water; Cleaning
of water by chlorine bleaching powder; Food plant sanitation;
Spoilage of food during the manufacturing process; Sanitary
conditions of fresh fish at fishing time, during transport and.
landing place. Practicals: Test for coliform organisms- (B.G.L.B.)
and desoxychelate method and E. Coli tests on fresh fish, market
samples, frozen samples and well water; Acquaintance with micro-
biological equipment, sueh as incubators, autoclaves, hot air
driers, colony counters and microscopes; Preparation of culture
media; Bacteria plate count of various samples such as fish,
spices, starch and canned foods; Staining of bacteria spores
and capsules; Detection of anaerobic spore formers; Tﬁyoglycodate
media; Salmonella tests; Anteroeoecus tests.



()

Refri. Tech., 401 Rafrigeration and Food theory 2, practical 1:
Processing Machincrv I ' 3 credit; hours

Theory cf reffigeration iacluding basic concepts and
principles; Turpese of rerrigeraticn; Primary and Secondary systems;
Intvoduction o neat and pressvre; Laws of gases; Study of simple
refrigeration cycle: evaporation, conprassion, condensation and
pressure reduction; Batiz equipment including evaporators,
compressors, concensors and throttling devices; Refrigerants;
Auxiliary equipment includiig scperaters, liquid recelvers, -
cooliprg towere, pas purgess, accwwlotors, dryers, boosters,
heat exchangers :d Interceolers; Abemetic control devices,

Flow control devicer; Pirnnsara eon, ol covices; Temperature
control devices; Capacity control. devicess Solenoic valves;
Defrosting and gas purging methods; Theovy of machines’ ’

- Transmission of powsr vsing friction wheels, gears and’ belt
drivers; Principlsa of michine drawing and Blue Pript reading,
Practicals: Starting of refrigeration plants; Charging of gas

and Jubricatinz 0il; Draining of oil from oil Separator, oil drum
roceiver, evaporators ong curpmessors; Furging of non-condersable
‘gases in tha gas purger; Defrosting of cvaporator coils; Study of
oil circulation and water cooling syctoms; Operation of can testing gng
seam testing instwuments; Machine crawing; Starting, running and
shutiing down of boiler and rotorts; Operation of food processing
maciinery in carnirg and sausage cection,

Refri, Tech, 402 fefrigeration and Pirocessing thoory 2, practical 1:
Hachinery T 3 creuit hours

Brines used in refrigeration syatems; Secondary
refrige-ation SyeLeme; Lubricationg Insulating matesials and
matnods ol insulation; “Teat tie 37sp fundanentales; Thermodynamic
functions; Temporature, antrony, pressurs and enthelpy diagrams;
Carnot cycle; Cot:"leisne ol Farivmaneca; Comnression ration;
volumetric efficizrey; Heot load and calevlasinng; Two-staye and
multi-stage refri-cratic- 8ystimc s Beilers anc awiliary equipmant;
Feed watcr troctmont; Theery of can seziring, sezming derects and
its causer; Fwcomantade of clectricity and miecautions e bo
takes in handling machines. Practicals: Disasnembling, overhauling
and rcassemblivg SITIYAUSOYS; Stod,s ol shaft secla; Cpcning ~nd
cloening of fleat valves; Study of ciffo-eni automatic controls
and their maiartenanee; Cooraticn of ics reking plart and cortact
plate freezer; Visit “o cold storase plants and study of construct-
ional detaiis at site; Dismantliﬁg, adiesting and asseibling of
differont rood processing machinery in Canning end Sauzage Section.
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Refri. Tech. LO3 Refrigeration and Processing theory 2, practical O:
Machinery 1I1 . 2 credit hours

Air cubtains; Design calculations and estimation of
refrigeration load of a plant; Selsction of equipment required
and its oraction; Applications of refrigeration; Ice making; Tunnel
freozing; Contact plate freezing; Cold Storages and the constructional
details; Dry Ice production, Refripgerated transports.

G.F.T. 401 World Fisheries and Fish theory 1 practical 0:
Classification 1 credit hour

A genernl account of fisheries of the world; Classification
of fishes; Ccmmercially important groups of world fishes with examples
and characteristics.

G.,F.T. 432 Capture and Utilization theory 1, practical O:
of Fish 1 credit hour

Fishing methods; Fisheries in India; Food and commercial
fishes; Fishing craft and gear; Utilization of fish.

G.F.T. 403 Fish Marksting znd Fishery "“theory 1, practical 1:
By Products 2 cred.t hours
- Harketing of fish; Fish marketing cooperatives; Economics; -

Fishery by producws; Fisn ullS‘ I"sh meal. Practicala: Dissection of
fish and study of viscera and other internal organs; Classification
and idenvification of fishes; Study of inland and marine -fishes and
their different characteristies; Food fishes of India; Fish landing
Centres; Trash fish; Fishing methods; Fishing Craft and Cear;
Indigenous and mechanized boals; Ncts and net-making, Preservation
and care of nets; Aids to fishing operation of trawl nets and

rampon nets; Fish markets; Fish transport; Fish curing including
salting, dchydration and pickling; Tish oils; Fish meal and other
products, Study of fish marketing cooporatlves.
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Refri. Tech. 403 Refrigeration and Processing thenry 2,Apfactical 0:
Machinery III o 2 credit hours

Alr cubtains; Deésign caleulations and estimation of
refrigeration load of a plant; Selsetion of equipment required
and its orection; ApplicaQions of refrigaration; Ice making; Tunnel
freczing; Contact plate freezing; .Cold Storages and the constructional
'deteils; Dry Ice production; Refrigerated transports. ‘

G.F.T. L0l World Tisheriss and Fish theory 1, practical O:
Clagsification 1 credit hour

A general account of fisherics of the world; Classification
of fishes; Commercially important groups of world fishes with exampies
and characteristics.

G.F.T. 402 Capture and Utilization theory 1, practical O:
of Fish 1 credit hour

Fishing méthods; Fisheries in India; Food and commercial
fishes; Fishing craft and gear; Utilization of fish, '

G.F.T, 4O3 Fish Merketing and FPishery theory 1, practical 1:

§Z Products 2 credit hours

Marketing of fishj; Fish marketing cooperatives; Economies;
Fishery by producus; Fish oils; Fich meal. Practicals: Dissection of
fish and study of viscera ard other internal organs; Classification
and identification of fishes; Study o2 inland and marin: fishes and
their different choracteristics; Food fishes of Tndia; Fish landing
Centras; Trash fish; Fishing methods; Fishing Craft and ear;
Indigonous and mechanized bocts; Nets and net-making, Preservation
and care of nets; Aids to fishing operation of trawl nets and
rampon nete; Fish markets; Mish tronsport; Tish curing including
Salting, dehdration and pickling; Fish oils; Fish meal and other
products; Study of fish marketing cooperatives,




Appendix D

List of Essential JournalsRequired for
the Fisheries Library



List of Important Journals Required for Fisheries College ILibrarv

I. Journals availsble in India

S1,
No. -  Title

1  Annual Reports and Fishery
Bulletins (Inland) -
All vack volumes

2  Annual Reports &. Fishery
Bulletins (Marine)

‘ All back volumes

3 Bulletins and Reports of
C.F.T.R.I.

L4 Bulletins and News lstters of
C.I.F.T.

5 Bulletins and Reports

¥

6 Bulletins and Reports of
N.I.O.

7 Bulletins and Reports

-8 The Cooperator

*9  Eastern Economist

10. Iébod'Iﬁanstﬁ‘en Trivmal

1. Indian Journal of Agricultural
i Economies ;

Address

Director, Central Inland Fisheries

Research Institute,
BarraCRPore (W.B n)

Director, Central Marine ;-Fi‘sh_er'ie_.s
Research Institute e
Mandapam P.0. (Tamil Nadu)-

Director, Central Food
Technological Research Institute
Mysore ' o

Director, Centrgl Institute of
Fishery ‘i‘echnology, Cochin-16

Department of Marine Biology
and Oceanography, University .
of Kerala, Trivandrum 3

Director, National Institute
of Oceanography, Panjim, Goa

Director, - Department of
Fisheries , Calcutta

Editor,~ Cooperator Publication
Section, National Cooperative
Union of India, 72 Jourbaugh,
New Delhi

Eastern Economist Ltd.
United Commercial- Bank Bldg.
Pa.rliamentl Street , New Delhi-l

Editor, Food Industries Journal
3-A, New Queen's Road, -
Bombay-4.B.R: ,
Indian Society of Agricultural

Economics , Esplanade Mansion,
Romhaval



S1.

No

13
. Indian’ Journcl of Scien_tific )
- and Industrial Research

15

16

7

18

19

20

5;"_2'2",'},;-_]"{'Journal of Zoolorical Survav

" of India °
.23

28

D2

Title

' Indian Cooperative =

Indian ‘Journal of Microbiology -

Journal of Asiatie Society

Journal of the Association of
Tec'hn’ologists

;Jou.mal of Bombay Natural

History Society

Joumal of C.I.F.E,

Journal of Inland Fisheries
Society of India

Journal of Indian Fisheries

Asso'ciabion ,

’Journal of Mar:.ne Biolog:l.cal-ﬂ
. Association of India:

- Madras”Journal of Fisheries

‘Marketing of Fish in India

Proceedings of the National .
Academy .of Sciences (Section
on Biological Scieﬁqes) ,

’ C.F.TIR.I.

’Addreaé'.

B Manager Nationa.l Cooperat!.ve
~ Union of India, 72, Jourbagh
L New Delhi

- I&:I,crobiologist' s Assoc. Caleutta

Publications and Information
. Directorate, Hillside Road .
c oS I.R.

New Delhi-12

Journal of Asiatic Society
Calcutta

Association of Technologlsts
_Cochin~11

' Bomba.y Natural History Society

Hornbill Youse, S.B. Singh
Road, Bomuay-lfn R.)

Director, Central Institute of
Fisheries Education, Jayaprakash

Road, Versova, Bombey—;B(A S.)

D:.rector Central Tnland Fisheries
Research Institute
Barrackpore (W.B.)

Taraporewala: Aquarium

Marine Drive, Bombay—é

Secretary, Marine Biological
Asso.,iation of India;
C.M.F.R.I., Cochin-1i

Zoological Survay of India
Calcutta

Directorate of Fisherios
Madras

Directorate of Marketing and :
Inspection, Food and Agriculture,
Nagapur M’a.harashtra

\Iational Academy of- Sciences,
Lala Lajpatrai Road,
A1lahabad-2



Sl.

Nos

26

27

28

29

30

,31
2

33

fah;,

D3

Title

Proceedings of the National
Institute of Cciences

Proceed_:lgs of the uymposiun

" Series on
~ Secombroid rishes (1962)
-~ Cructacea (1965)
- IToT'usr-su (1968)

On the living resources of
geas around India  (1968)
Coralu and Coral reefls

(1965)
(1971)

Quarterly Bibliography of

lnd:.en Ocean

Inland Tisheries

Quarterly Bibliography of

Marine F:Lshern.es

Records of Tndian MuSeum “

" Reports on the Marketing of*

Fish in Indian Union
Sanl:hya, - Indian v\Jo‘urnal of
Statistics {Series A and B)

Science and ‘Culture

Sciénce Today -

Addreas

National Institute o:t‘ Science
Hew Delhi

Secretary Marine Biological
Asaociation of India
C/o C.M.F.R.I.. Cochin-ll

Director, Central Inland

Fisheried Research Institute

- Barrackpore (W.B.)

Director

'M.F .R 'I [ ]
Cochin—-li

kZoological Suruey of -India -

Calcutta

Directorate of Marketing and
Inspection, Food and '
Agriculture Nagpur

Indian S‘ba'bﬁ‘bff.éal Institute.
Calcutta

Editor, Seience and Culture . -

Calcutta

Tlms of India; Bombay



Sl.
No.

Dl

Title

II Forelgn Journals

1
2
,/3

10

n

12

13

15 |
16

Bamidgeh
Biological Abstracts

Bulletin of the Tokal

Regional Fisheriee Laboratory

Bulletin, National Cannere L
Aseociation

!
l

,Bulletin of Japanese Society
‘_of Sclentific Fisheriee o

Bulletin Fresh 'Water

Fieheriee Reqearch Laboreto‘ry

. Bulletin of the Ocean Research
.Institute

Bulletin of Scripps Institute

of Ocea.nography

Bulletin of Woods Hole
Oceanographic Institute

-.Copeia
g _:'Canner & Pa.cker
' 08T:R.0. Food Proservations
V'Current Bibliography for
: fxquatic Sciences’ and -
- ~Fisheries [ -

© Fish Culture Bulletin -

Fooa Industrios

H am and Sausage News

‘Tsrael .

f'Woode ‘Hole;.
:,“:Ma.seachusett A

" Midyress

: ‘l‘okai Regional Fieheries La'b.
‘_ 5 Kachedoki  Chuo-Ku; “Tokyo

. U_OS,‘A";

Secretary* Biochemicel Section
5 Kachedoki Chuo—Ku ‘Thkyo

Tokyo 5 Japan

University of Tokvo Tokvo
Japan-’

La ..ant,- géiu ornia, USA. - -

: ;Vance Publ. Cop. 300 Wost
. Adami, St..Chicago, USA.
"+ Division of Food Preservation

" -and Transport, CSIRO, Sydney,
Auetralia

: ‘,WKF.A.O. Fisheries Division
Rome, Ttaly .

" F.A.0. Fisheries Divieion

Romse
Kosai Shujan, Tokyo

Ham a.nd Sausage Shmbuneha
Tokyo



S1.
NO_O
17

18

19

20

2L
22’
23

2y

25

a7

l-University

D5

Titlg

Jeurnal of Aneriean Statlstlcal>

fdssociation

Focd chhnolo (Food Trade

‘ Review)

Journal of‘Zoclogic.l Society

- of London

Progre831ve Piah Culturist

.',_Quig;k!Fro;zen Féada 2

' Review of International

Cooperation

Reports of Indo-Pacific
Fisheries

- The Canning‘Tradeww:< ‘

. Technlcal Paperu Oceanographic

Institute Florlda State

U.S. Naval Oceanographic
PublicatlonS‘ - B

_World Fisherﬂes Abstvacua

_ Addness

810 18th St. N.Y. Avanue

Uasiangton D.C. 20006 QNN

‘7 GarricP Stveet London W‘G o2
- Lcndqn':

f U.S: I‘ish and Wild Life .
Sarvice Washington D C U. S.A

f20;, East li2nd St*eet,
kNew York, N.Y. 10017 °

Interna‘ional Cooperativa

: Alliance Office London

F.A, O 17‘isheries Uivision

- Rome, italy

Canning Trade Inc. 2619
Maryland Ave, Baltimcre MD.U S.A

: Talahasaee Florida

32305 U.S.A,

U.S. Naval Oceanographic

~ Institute, Suitland, D, U'.S.A

. P.A.0. Fisherieb Division
:'Rome Italy \ o



