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:;due to the same reason.

i;?This is part;cularly 8o in the cs
{ffﬂowevar, w1:h the rapidly increas
*facultura of fishel, often with hig
;-and the 1ncraalxng pellution of ]
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.the Centre of Advanced Studies Chﬁs)'in
Mariculture. To aid in these reaearchfprngrgnnas

" and to train the scientists worhxng in the fiald

in the modern techniques of invaatization, eundul—
tancies with experts’ in the aubjact LR ariapgad
_ Under this scheme, Dr. A.L.S, uunro, rrincipuz
Scientist of the Marine Laboratary, DQ?Cttnant of
Agriculture and F:aherxes, Aberdeen, Scotllud Ind
an 1nternationa11y known Expert in fith plthnlogy
has been working with the Gentrs fron 3td Janncry.
1983 for 6 weeks. '

The ppeaent &drksﬁop on 'App;qachgs to
finfigh and shellfish patho1ogy'iuvnicigationa'
‘is organised by the CAS in Haricnltu:! in elose

o partiezpatzon by Dr. Munro, The materill prcaentad

~in this publzcatlon is prepared by hﬁn in collabora-
tien with Mr. 8, Mahadevan, Sciantzst of . Ehil

- Institute, I am asure that the approach outlinad

and discussed in the Workshop ‘would be imnenlqu
useful to the Bcientists as. guidalinal in the identi-
fication of the problems and the ratiQBAI approaches
to be undertaken to tnckla the sams I yopld 1ike

to record my deep apprecxgtxon to Dr,:A}L.S.znunro,' _
vho within a short tiﬁe availab}g‘wiéh him, épncieved
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the idea, prepared the material and led the
discussions, I also wish to thank

Mr, S. Mahadevan who ably asgisted Dr.suuhro _
and helped in the organisation and coﬁ?ﬁétnéf _
the Workshop. - ‘

E.G. Siles
Director
Central Marine Fisheries
Research Institute
Cochin 682 018
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I. ASSESSING REQUESTS FOR ASSISTANCE
FROM MARICULTURISTS

1.1. What constitutes a problem in maficulture?

The following is a comprehensive list of
the sorts of subjects which form the basis of

enquiries:

Mortality and morbidity of etock i.e.,
death and sickness.

- Abnormal appeatancg of stock,
- Abnormal behaviour e.g,, not feeding, jumping.
= Reduced growth rate or poor yiéld.
-”frecdaity i¥g.,_ear1y sexusl maturation.
-~ Loss of féﬁdndity - sterlity of stock.
~ Customer rejection of préduct.
- Predation, pests, theft, storm damage.
-. Suspect vater quality. |

= Suspect quality of comppﬁnded feeds.

- Site selection parameters. i.e., how to

" choose and set up a farm.

Where to buy ova, spat or grow-out stock,



Once a Pathqlﬁgf=1¢in is eataﬁl;ahed and
~ regular contact made’ roers queationa on -
these (and other) tapieh,uay be anticipated. ﬁa

explained later the ‘Yeam Leader and Field off:car

vill have to deel with most of these enquities. ,-
General guidelines will have to be drawn up to. |
assist. them, waevur, they ahould anlwnr iﬁnadinte~ :
1y vhere polaible if a/general and brief reply :"

can be given. Detailed advice lheulﬁ eunn from

the foruar
nature are commoner; where detailedﬂadv:_;ﬁi__“ﬁ

- an expert on the subject. Enquiriep %f

required the two. officers should‘hnva_ha& sant

prior guideance on who or what. group to route rhe |
enquiry towards, if it is not their oun apncialzcm. f
Handling of enquiriea, receipt of apcciaenl. latteti.
field visits etc. are done on the followin; linﬂ'n

Telephone Enquiriea;' 'Rscorded anawtred by =
staff: verbnlly on the
'enquirf%s wanted to
- another, name, 1n our
‘1ab or elsewhere._-

. Letters: __ !11ed,‘mny be. antwered
- - . by Iettar’or telephana,
" former prefbrre&



Specimens:

Field .
investi-
gations:

“Kitegr

-3

Racorded, Internal laboratory
repott,-télephone.qonclusions as
soon as possible, Formal report

Posted later.

Verbal report on gite. Intermal
laboratory report, telephone
conclusions as soon as possxble.

Formal report posted later.

Verbal report may be given.

Internal laboratory report which
will be the basis of a posted

written report,

1.2, Who is likely to cdme_forward with problems/"

enquiries

= Commercial mariculture farmers.

- Prospective mariculture farmers,

- Research groups of State Government/Private

Industry who are researching aspects of
mariculture,

Qur experience is that it is common for all

such groups especially (3) above to present dimease

problems for diagdbsis. Disease is a highly

specialised subject and unless the disease is

easily diagnosed and/or recurrlng such groups are

unlikely to be able to diagnose it or proceed to

control measures.



1.3.

1.4,
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What_information should be sought on

receipt of enquiry/request.

Name, sddress and telephone No. of
enquirer,

.= The situation concerning the request:

- when, where, how many affected relative
to the relative to the total stock sigze?

how often has it happened before?

what is the economic eignificance of the
incident?

- general deacription of incident/pathology~
officers tries to relate any similar
past experiences.

i

a brief record should be made and annually
these requests analysed for the teams

anhual report,

A decision should be made at this stage

‘of -the engquiry on how to_proceed e.g.

" =~ anewer briefly

refer to more experienced group/officer

initiate a pathology team investigation

1

how will the pathology team proceed

by advice

by seeking receipt of live specimens/or
chemically fixed tissues



~ by on site investigation

~ referred to others e.g., a remote location
might be visited by a local Fisheries
officer who would relay information/
specimens to the pathology team laboratory

If the problem sounds serious andfor if
no iomediate clue to the identity can be gained
by questioning them, an on site investigations is .
preferable by a field officer, If from the descrip-
tion a tentative diagnosis can be made then receipt
of live gpecimens showing the condition may be the
most economical approach assuming some method of

delivery is available,

The following team may rely on:

- farmers bringing live animals in plastic

bags by their own transport,

- farmers sending by a direct train, plane
or bus service and telephoning about the
expected arrival of the specimens at the

station/airport where they can be collected,

1.5. Who in the pathology team will conduct primary
: investigations of field material i.e,, in

laboratory or in the field,

In the DAFS Marine Laboratory there are two
field officers servicing some 170 farm sites and gome
river situations .as well. Both are trained

paraci:oloﬁista who have been given additional
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‘diseases of aqtidcis

exper:.ance visit:.n;ﬁ
about farm ayltm knd

-one field ofimer ‘was a bact:enolnsi it g
houae trazuing on paracitelogy Part of :
trainmg is fuﬂiuiutian with th.
avaxlabla fur fccu:riag dilaases._;
are reapmaible hem for na.i.ntai.n:_' :
:chedule of treamnts for coman
Strategua for d:.seua control _m

prerogat:we of t:hl. £ 1 _
: this is a flexiblc 'tru'and ouce a '
s well provan field officers may

; of explai.ninz i.u ule. t:o famrs.

It is ndvinble :hat field ims
are staffed with full time officén, ,
is recomended._ ‘l'hi,s syttm has '
" the research staff ate not constantly



1.6‘

Some of the ways field problems have been

solved,

~ The farmer recognises and knows how to deal
with theproblem. He has achieved this
competence through past experieance, training
and hand-outs describing the disease and

methods for its coptrol

- The farmer recognises the problem and
telephones for advice or assurances on the
latest or most appropriate methods of control,
Usually the field officers will request
specimens for confirmation of the doagnosis.
Often the sample will be pieces of key orgamns
in fixative. Many farmers have a supply of
bottles and fixative and can therefore
dissect out and send material to the laboratory.
Simple dissection of pieces of key organs
should bé part of the training courses for

farmers,

Of course the farmer will be advised
of the recommended treatment there and then,
A written report on the specimen will be issued

when available.

- The farmer does not recognise the problem and
telephones the laboratory, Either a visit is

arranged within 24—-48 hours or samples are
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sent as discussed. The investigation of the
samples is the same in the field or the

laboratory, In the field, however, the officer

has the advantage of seeing the affected popula-
tions, choosing samples for himself and questioning'

all staff.

It is obligatory that if specimens are
received/taken a written report be issued,
Similarly if a visit is made a written repo¥t

should be sent recording the findings.

1.7. Field Officers Investigations:

7.1. Morbid and abnormally behaving animals of

" grow-out size and bigger:

~ examine not less than 6 and upto 20 apparently
affected animals to obtain am average picture
of the range of any abnormality., If necessary
examine an equivalent number of apparently

healthy animals to establish the differential picture.

- éxamine exterior and interior orgen and record
abnormalities including whether feeding or not

and appearance of faeces,

~ wet mounts of scrappings of skin, gills and
gut contents plus squashes oforgans for parasites
or fungi. Can either be found? A high power
microscope i8 necessary and a dissecting

microscope as well, If it is a fungal or parasite

4



problem tell the farmer and recommend any
appropriate treatment. If a parasite/fungal

cause cannot be established proceed -

- signs of anaemia in fish way indicate a
bacterial disease i.e., pale gille. If
gills are pale measure the haematocrit
value of 6 fish. Values of 30% or less

" indicate poor health status. Note if buffy .
f*cﬁat, the layer of levcocWes on top of the
'féd cellsuig deeper than normal also a sign/

‘of some bacterial diseases.

- make-sméars of blood and impreasion smears -
 0£ kidnéy and spleen. Gram stain for evidence
of bacteria or fungi, o
=1f a bacterial or fungsl p;;blem is suspected
tell fhe,farmer and recommend any treatment,  If
suqﬁ_inyestigations are not conclusive either
ﬂfwéyithg}investisation should proceed -

.

L. b?#aaceptic techniques plate onto nutrient

agar medium (2% Nacl content) from kidney, spleen and
blood. These plates should be carried

for field investigations. They are for bacterial

culture,

If a specialised medium is indicated by the
exploratory studies e.t, Saborouds medium for fungi or
a richer medium for some bacterial species then either

live specimens or tissues in asceptic comditions in ice,
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#ill have to be taken and examined in the

laboratory. Isolates are processed by normal keys

for bacterial identification.

Except in the caseof obvious ectopﬁrasitic
digease small pieces of tissue from the
wmajor organs should always be preserved in
a histological fixative appropriate to the
animal under study .o, 20 - 20% buffered
formal saline for fish tissues, Where no

obvious cause of disease is found it may

be appropriate to fix material from many

'

orgaps as well,

Major organs: kidney; liver; spleen;:caeca{gut.'

Other organs: gill; brain; heart; s%omaph;
hindgut; skin/muscle; eye;

swim bladder,

If from past experience it is clear that
electron microscopy will be important in
achieving diagnosis then approximate steps
should be set in hand to fix such material;
otherwise material for FEM is not roﬁtiuely

taken.
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- If & virus cause is suspected sﬁmples are
‘taken ascepticdly of kidney and possibly
other organs like spleen, liver anl pancreas,
stored in ice in a vaccum flask until

processing for tissue culture in the laboratory,

- If no cause of morbidity or abnormality is

found the report should say so. .The features

of unresolved investigations should be remembered
and comparison made with any similar occurrence
in future. A significant frequency of similar |
events will require éareful scrutiny by the

.team leader for any overall clues. It may be

" that such a problem will be taken into the
research programme and specific staff allotted

to its study. (See research projects for the

further study of such problems),
7.2. Eggs, larvae, etc. from hatcheries,

The problems facing the investigating pathologist
in hatching situations are significant. However the

following pro&edures should alway§ be.carried cut:
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- Examine affected animals in the dissecting

microscope for signs of abnormality.

Make squashes and smears for signs of invasive

parasites and fungi.

Filter water and examine either the filter.
paper or the culture water contents, concentrated

for signs of other animals,

Preserve specimens of abnormal animals (hgi'dead)
for histology. ;

The pathologist will have to recogunise that
many causes of death and mortality at the hatchery
stage are imperfectly understood. Among these are:

~ Poor health status of brood stock e.g.
because they have infections or are fed

unbalanced diets,

- Lack of knowledge of correct conditions for
eg8 fertilization resulting in improper
development in the embryo,

- = Inadequate nutrition for the dhveloping animal.

- Lack of proper knowledge and control of the
environment, especially water quality and
bacterial load for the hatchery animal.
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The'diggnqsis of such,problems solely

by examination of hatchery juveniles is often

not feasible and 'much more informstion may have .

to be sought on parent animsls, food supplies,
methods of husbandry and water quality.



2.1,

2.2,
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II. ACTIVITIES OF THE PATHOLOGY TEAM

Advice on the s;gnlflcance and control of
diseases in mariculture

The team and the particular team
leader will have to collect the information
received from his Field Officers, from
diacussionﬁ with farmers and other researchers
on the current statue of particular disease
problems, noting regional variations, the
efficiency of any control measures and the.
status of any ongoing research on the problems,
In all the probability this material will be

presented in an annual report.

Field investigations of diseases in mariculture

- The team will have the cap;biiity of monitoring
field investigations on problems occurring
at mericulture sites. In general a specific
officer(or officers) will be engaged in this
work which will be their major activity, :

~ The response to problems should be rapid.
There is little point in arriving after an
epidemic is over and all stock are dead.
The implication Here ias that transport is
readily avgilabie - transport fofgwhich the

field service has'priQriCy over other matters,



‘w3, Establishing priorities for research

Again this is a major duty of the team
leader, with the information available in
section 2.1 and with his knowledge of the
strengths and weakness of his team {and

| other teams if a collaborative effort is
indicated) he will have .to choose?befweén '
in all probability more potential prdjec;s.
than he has resourcea to study.

The gvailability of students is advantageous
and as long as the student’s interests Q;e
safeguarded it will be an invaluable asset
to assist in datacollection. '

‘The developmental status of an industry will
influenée choice of project. For example

prawn monoculture seems poised to etart growth. .
Prawn diseases should therefore receive _ .
high priority. Similarly pearl and edible oyster
culture have signs of commercial promise

and must also be high on the prio;}ty list,

rs

4. Areas for research N

Diseases of unknown aetiology

Here the team leader has a crucial role
to play in asgsembling the evidence from field
officers, farmers, bacteriology, histopathology

etc, Where evidence is lacking he will have



to try and obtain it thr@ugh éfforts of his
team or by co~operating with other teams,
ﬁe.will have. to set'up hypothesis tedfing
known facts, assembling new data which
“confirm or reject the hypothesis, but working

to a pattern to establish if it is:

"~ infections and if so of what nature

= of toxic-origin and if so the nature of
~ the toxin and, how is the animal exposed,
- of nutritional origin.

« of an envirommental nature,

Adequacy of diagnostic methods : Can improve-

ments be made in the speed of diagnosis or
in reducing its cost? Can new diagnostic
methods be developed?

Parasite diseases:

- Taxonomy : establish what is known in the
scientific literature including control

measures of significant pdraaite'diééaags.

- Life cycle studies if little is known and
if considered relevant, A convenient |
control measure may be possible from this

. knowledge,



Trials with recommended or probable
chanégheraheutantn to determine their.
effic#;ncy. o 5
Prophylaxis ~ chemical or other ‘avoidance
strategies. '

Epidemiology ~ are there othier hosts of
the parasite in the vicin;ty to assess.
the abuudance of such relervo{rs_

Experimental pathogenesxs - deacftytinn_
by histopathology and pathophytfhlogy

of progression of the diesase on the host.
. e . .

Bacterial Disecases:

~ Taxonomy and culture - Literature review
including'conﬁ}ol measures. Are diagmostic
methods adequate?

Antibiotic sensitivity - leading to trisls.
‘with oral/bathe treatments, or other
strategies,

Experimental pathogenesis studies - as
in parasitology.

Maintain & collection of iiolntei;of patho~
gene for comparative studies amd for use
by atudents.

Studies of any toxins produced by bacterial
pathogens, their wolation, purification
and study of their pro#trtiul in vitro
and in vivo,



‘Pungal diseases.

~ Taxonomy and culture - Literature
review including control meassures., Are

diagnostic methods adequate?

= Chemotherapy trials - efficiency to treat-
" ments by malachite green and other

chemicals.

Prophylactic methodologies.

Maintain a collection of isolates of =~

. pathogens for comparative ﬁtudies.
Host atudles.

- National collectlon of histopathology
material on diseases of mariculture ‘species,

-'Experiuental pathogeuesis studies - descrip~

Experimental Pathogenesis - as in parasitology.

;;tzou of the histopathology and pathopbya;ology

':.-of dueaus of commercial mpottance in
ﬂmarxculture -~ cooperative pro;ectl with

hY

3}other sectzona ‘of the tesm. _

- Deacrzpt1on of the cellular couponents of
inflamutory responses in different hosts,

Field Studies.\ '

e 2
~ Some will be cooperat;ve projects wich
other secﬂionu 6£ the teams and with other



teamsw;evg+*¢hdmhther§py, apidemiology,
development and’ aal;snneut of strateszel
for dtsease control '

-2.5, Teach;gsfkale '

The team lesder and sect1on leaders will
be expected to teach thair r&spectzve diucxplin&l

and others,

Artisanal training should also be part of -
the team's work e.g. at the KVK Centre. The -field
officers should figure prominently here.not .only
a8’ a means of instructing but i order thlt :h.y
become known and the nervzcel they can pcovlde

well understood.\
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III. THE PATHOLOGY TEAM STRUCTURE

.3;1.; Section Divisions:

The team should be heaaed.by an individual
and divided into sections based on discipline

or activity as follows:
Team Leadex

Section

Leaders Bacteriology Pathology Parasitology Field

Scientists Investiga-
tions

Technicians

It is suggested that fungal ‘problems are
divided between badtériologff&ndfpéraaitology.

3,2, Staffing

Field Officer
(and driver?)

‘Team Leader ?
Pathologist and )
technician )- _
Bacteriologist ); 2:; :;;h:;:::n shared
Parasitologist ; , '
)
)

Initially the Team Leader, if suitably
qualified, might take on one of the Section

Leader roles.
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1v, JOB DESCRIPTION OF TEAM MEMBERS

Team Leader

- Co-ordinates and leads his staff's activities
in field investigations, research and in
agsisting coordination of joint inter team

studies,

- Advises on the significance of particular
diseases as they affect the mariculture
industry, the efficacy of control measures

and on research priorities,

- Prepares Annual Reports, Staff Reports,
Estimates, Field Reports ete,

-~ Provides instruction for studente and staff.

Section Leaders {(Bactgriology/parasitology)

- Assemble evidence for team leader on the
significance of particular disecases.

~ Agsists field officers as appropriate in

field investigations.

~ Research diseases appropriate to their
discipline,.

- Teach students as required.

- Keep such collections of pathogens as is
appropriate to their discipline.
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4.3, Pathologist

b.4,

= Provides patholbgfifgpoft§~§n-thg'material

submitted by the field idvéjtigation service,
Maintaine a registry 6ffh£§topa;hoiogica1 |
material as a national. record of diseases

of mariculture apecxes."

Atllltl bacter:ologzstslparasitologzsta
in their studies of the pathogensls of

_diseases,

Teaches students on the principiﬁl @ff’
pathology atid familiarises them with the .
pathology of the diseases of uationally
cultured aquatic animals, -

Conducts comparative studies of the responses
of mariculture species to disease thus
advancing knowledge of his subject.

- Sﬁperviles technician,

Field Officer
~ Ansvers enquiries on maric#lturn in general.

- Investigates reports of mortality, morbidity

etc, at mariculture sites and provides

reports on such investigationa.

= Assists resesrch staff when field duties

allaw enpeczally in epzdenioloszcal studlea,
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L
in field trials with chemotherapeutic

agents and in the investigation of qiseises
of unknown aetiology. '

~ Assists in teaching at artisanal courses on
disease recognition and control,
4,5, Bcientist

~ Agpists his section leader in section's
activities.

- Conducts 8 research project of his own or
assists in an aspect of a research project.

4.5. Technician (Pathology)

~ Prepares material from field service for
. histopathology examination.

- Provides material for instruction of
students,

- Assists in teaching students technigues in
histology.

Technician ~ 2
- Assists pathology technician as approprilté.

- Assists bacteriology section in preparation

of media.. &

- Asaisﬁhiéégﬁ%{g*reasent prqﬁiﬁ?ﬁiﬁé%etc.'



V., REQUIREMENTS OF THE PATHOLOGY TEAM

5.1. Laboratories and equipment

On the basis of the team compositien and
structure the following are recommended:

Bacteriology Laboruto:z :
A separate laboratory to provide sggce

for instruments and staff,

Area t 6x7Tm=42 m 2

(including office space for section leader)
ui £:

- High power nicr&ucope with phase qontfast_
and incident and transmitted UV light for -
fluorescence nicrotcoéy; This requires to
be housed in low intenaity light room for
u,.v, work e.,8+ vwindows fitted with black
venetian blinds. |

~ Centrifuges:
- High“apeed refrigerated at 60,000 rpn.

- Low speed refriaeratad lt 8, ooo rpam,.
capable of 4 L bulk londla

- Low speed bench centrifunc 10;000 rpm;

= Laninar flow cabinet for performing certain
essential asceptic procedures ‘



Spectrophqfégﬁief-visible range 350.— 650 wm

Balances L : ]'

.- Rough balances 3 kg.
~ Fine balances 200 g.

Autoclave - 2 smail autoclaves e, .8+ prassure
' _ cockere
-~ Fridge - 10 - 14 cft &4 C unit, Upright Model

~ Deep freeze - 10 - 14 cft - 15 € unit upright
model

Incubators @ 30 " 37 and 42- c

Water baths - (two) RN

Laboratory services: Hot and cold water
' vacuum pump
Gas supply for bungen burners and

- autoclaves;airconditioning
Compressed air -

.Bacteriologl K;tchan and Preparation area
o Princ:pally for bacteriological and wy-
colog;cal'ptepatltxon of media but also to’
serve as glassware cleaning centre for F'!ﬂh_

Area 6 % Tm ® 42 n> - . I

one half devoted for media propnratzon.
storage of chemicall for media and pourin¢
of agar plates and the second h&lf devoted for
glassware vashing and ltqrxlgagg;on of materials.
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Equipment and services : Sinks for wash up;
Distillation units for distilled water; Mot air
ovenr for dry heata, Sterih.aatim. pli meter; Balm
(500 g. to 10 mg. semsitivity); Steamer for 100 ¢ __
ctmhaat:.on, Autoclave (larget) for bulk
sterilisation ( An' extractor to Temove. atem

and heat). = .
Services: Hot and cold water adjacent to kitchen

o
but not part of 42 mz one walking 4 C
room for atorage of bacteriological media

_(2x3m'6m roolal

Pathol‘ggy and ?afaaitalog Y Laboratorz

OM large laboratory for Pathology and
?ataaitology is recmended Hiatopathollogy
procenmg uaea some noxmna chemicals. Therefore
“a fume cupboard and air axtraetor over histokinette
bench is raqui::ad

Area: 105 m X 6: m= 63 mz

Equipment: . ., ..o
- mcroacopaa' hxgh pmr photmcroacope wu:h

planar objactivea and Iarge field vision

for hxa_tap,athology. Facility for dual viewing
and for projection of image to a wall screen
(e.g., Leitz orthoplan) - one;
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- High power photomicroscope with phase contrast

for parasitology « one

Dissecting microscopes - two

Balances : Rough balance 2 kg,
Fine balance 200 g,

Centrifuge, low speed (5000 rpm)~ one

..
/= Pridge 4.C ( 10 - 14 c¢ft) - one

[ ] .
Deep freeze 15 ¢ ( 1- - 14 cft)- one

= Water bath ~ one

= Incubator = ome

¥

Electrophoresis apparatus - (e,g.) LKB make-one

Fraction collector LXB make - one

Histokinettes - two

Microtomes -~ two

I

E.M. Section cutting equipment comprising
glass cutting knife maker, block preparer

and glass knife microtome
- Small water bath ~ two
~ Hot plates - two

" Services: Fume cupboard 2 m long (onme)
(Area over histokinettes with extraction
head) |
Hot and cold water
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Compressed air
vacuum pump
Gas for burmner

Air conditioning

Post mortem room

Equi

For receipt and examination of diseased specimens
Area 3.5 x6m= 2] m2

nt
Benches to be Terrazzo (Mosaic) and well shaped

in order that water from a wall tap can easily

flush the bench water draining into a sink integral

with bench,

Fridge ( 10 - 14 cft)

Dissecting wmicroscope - one

High power with phase microscope - one ‘o
Balance « 2 kg. ~ one

Pressure cooker = one

Services: Gas supply

Compressed air

Hot and cold water

Electron microscope suite

Area } EM room 3,5 % 6 'm = 21 m2

Dark room 3.5 x 6 m with sinks, benchea and
enlarger

Office 3,5 x 3 m for team leader.
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Cold szgass An inaulated roau=h”£ﬂ- t

is requ:red

'Nati,onal Pathoi




conduct field work, They will have to
carry a high power microscope, a dissecting
microscope, & small table and chair and an
awning from the back of the vehicle. They
will need to carry sample bottles, -fixatives -
(2 1,), water ( 2 1.) bacteriolbgicai'media
(6 ~ 12 plgtea) and a swall gas burner, Vacuum
flasks and an oxygen cylinder with plk;fid |
bags for live specimens, o

_ O

5.3, Field studies

- To conduct certain field studies it may be
necessary to hire the use of ponds for grow-out

friale.



VI, RELATIONSHIP OF PATHOLOGY TEAM TO OTHER
TEAMS AND PROJECTS WORKING ON MARICULTURE
RESEARCH

5.1, Co*ordination'Qf-fesﬁarch projects requiring -
significant ¢01£&§brati.0n ‘with ofher teams

Such prﬁjééf.requiresa‘project leader,'
preferably one'df:the team leaders. However, .
the project leader will have to keep his team
leader and other colleagues well adﬁised of
the progresé and about manpower requirements, !
Therefore committee work is necessary for
both review and planning, Alternatively, but
less satisfactorily,a committee of team |
leaders may be the project 1e§def.

( See item 8 for full details)

5.2. Field investigaticns

Such investigations may call for _
periodic assistance from other specialised
groups e,g. for chemistry of pond water,
phytoplankton analyeis, stomach content
analysis. Some formal arrangements for the
work and indeed for.ginor assistance in resear-

ch projects should exist.
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VII, RELATIONSHIP OF PATHOLOGY TEAM TO THE
MARICULTURE INDUSTRY

It cannot be too clearly emphasised that
the team exists to service the thiculturg induatry.
Its first priority should always be to servicing _
that induotry's.requirementl. Therefore the dia~
gnostic service will, on the establishment of a
mariculture industry, be of crucial inpdrtancc
Eecauae_pxipmrily the industry wili.judge the tesm

on their service, and not on research or teaching,

The choice of research prbjéctl.il slso
crucial. Research on disesses affecting the
industry will receive praise albeit sometimes
critical whereas research on projéétn.iﬁich are
not perceived in the industties'intereltl“will be
eriticised. In this context,drafting i.e. the
vording of research projects will be of significant

importance.

The team leader and the field officers will
be in significant contact with the industry, Their
abilities and performance will therefore be of

critical importance,



VIII. IMMEDIATE PRIORITIES

at'presentldﬁly an embryo pathqlpgy team
and mariculture industry exists, Prawn and oyster
rearing and to a lesser extent fish culture seem
ﬁoised for significant commercial development,
That development could be hindered, even frustrated
by biclogical problems, The phrase'biological
problems' is used because it has been evident from
discussions and visits €o-field stations that the
word pathology has a broader meaning to fishery
scientists than it.may have in a medical or veterinary
context, Sciéﬁtiata may conside; not only the
investigation of frank disease but also of poor
growﬁh and survival and the prevention on control
of such problems as within the gambit of pathology.
This broadened definition of pathology extends the
area for study to population performance, the
ecosystem, its management and the sequlae which

may be significant.

A small pathology team can be expectéd to
investigate morbidity of the cultured host whereas
a conclusion on the cause and/or control or preven-
tion of the causes may require investigation of
~ population performance and study of ecosystems,

management priorities and rearing methods,
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A second conclusion is that at present
little is known of the occurrence of causes of
mortality and morbidity in the proposed mariculture
systeme, This should be remedied by engaging in
the study of the performance of populations under~ .
going trials. Such work will give the team
unvaluable experience of the commonly occurring
diseases and parasites and of the general biological

problems faced by the culturiat,

- Priority should be given to prawn grow-out
and to both oyster grow-out and larval oyster redrimg
in that oxder,

Schemes for thege studies are as follows:

Fish, clam and seaweed culture'uhould receive

less attention.

8.1, Preyn grow-out : The following illustrates
the role of the pathology team in overall triales __ B

to establish field perirormance data:

i. _hi.: To establish a commercially visble
methodology for the grow-out of"praﬁna in

extenaive f:eld culture objact;ves.

(a)- To establr%h‘the range of perfornance
' ?of prawns in unmod;fzed pond systems
at . ba&h east and west coasts stocked
at deftrent &enslttea with hatchery

reared ;uweuzles by assessing grawth
and survival..
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(b) To study the food composition of
prawn stocks and availability of such

food organisms in the pond ecoaystem.

fc) To study mortality and morbidity in
the prawn population.

ii, To experiment by modifying the pond eco-.

i

system to eatablish if management practices

inf19ence prawn performance, e.g.

(a) by fertilizing the pond waters with

water soluble inorganic fertilisers,

(b) by fertilising the pond bottom with

organic particulate wastes,

(c) by raking/ploughing the pond bottom
either before introduction of seed
or periodically during the grow-out

period,

(d) by chemical treatment e;g. lime chip,
clacium carbonate chip or other mineral
additions to ponda, perhaps followed

by raking.

ii, If food is found to be a significant factor
limiting growth it should be established.



iv,

_ﬁiﬁiﬁﬂ 

(a) if tﬁego is a simple procedure for
diazﬁdaing'an immi pent food shortage
or loss of prawm condition e. & length,
wnxght,-naauuranenta of the populatien»'

(b)  when durins the gnouth eycle it may |

be nost coumonly etpoct¢d1

{e) '.if a lupplemmtary feeding ruiall ii ;

effective and when should it bt
implemented?-
I1f en inféct-ious aetiolpgy ie a -aignificant
factor affecting growth gnd*sufvivélz :

(@) determine the nature and;if'bpctariyl
whether it can be controlled by anti-
biotic addition to supplementsry feeds,

* (b) determine if factors such #aiﬁnpulation

deusity, chemical treatwents i.e, lime

chip addition influence the occurrence
‘or ploughing or raking the pond bottom .
{nfluence the occurrence ofgfhe dio?asgi,

(¢) review ecamulated datazgﬁé'if'neceééﬁrj
by trials establish if fallow periodl
 influence oceurrence and sevetxty.
Cont:pl strategies may be developed
from such an approach, ?f  ' |
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1f neither food nor an infectious aetiology

'is indicated then other following possi-

bilities should be examined:

{(a) Algal toxin. Correlate the disease
onset with the dominant flora in {hd

water and on the pond bottom.

(b) Chemical toxicant e.g. chlorinated
hydrocarbone. Analyse brawn tisluea
for the presence of DDT, dieldrin,
PCB's etc,

(c) Mineral or trace elemenﬁ deficiency-
Analysé prawn tissues or body fluids
‘for Ca, Mg, Cu, Fe, Mn etc, A mix
of minerals could be added to test
ponds or supplementary dief to
determine their -effectiveness in

prevention.

1f no cause is rapidly determined it is
probably more important to establish s
prevention measure if any is indicated.

If this works, it can be used as an
interim/longer tert solution. Fof example,
supplementary feeding will prevent or minimise
the occurrence of soft shell disease if

giﬁgﬁ earlyléhoﬁgh;“7rh§;§ffiq§cy of such

a re@édy”aﬁd the miﬁiﬁﬁmgggfﬁdgive dietary

'-'3ﬁdiF%§ﬁ?a if it works,}ghéul& be establiahed,



Methods: The principal methadazinvolved:wiil
be the measurement of the length, wéighé and
determination of sex; estimates of survival
rate, examination of gross signs of dead ‘and
morbid animnla,_histopathologj of morbid '_
animals gnd where necessary pathophysiological
| measurements of haemolymph,,identificatibn -
and/or culture of any pathogens.

8,2, Oyster grow-out: The following illustrates

how the pathology team may part;cipate in trxela
to establish field performance data:

Aim: To recommend grow-out sites for edible and .

pearl oyeter culture and to provide data_dn'?robable

performance, ' |

Objectives: . . _

(i) To establish the range of values for

' growth and survival in'grow-éut populationsg
of both edible and pearl oyster at d;fferent

' sites,

- measure growth;parémeters and record: -
survival of oysters in different culture
systems, densities of stockxng, at
'dlfferent sites etc L S

,record the number of pﬁsts, commensalat
,foullng organ1smn qnd paraoxtes for all
populatzons. ' '
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- Sanﬁle\wm or oth@ea‘bnomhl live’
eystexs for study P 4 gross appesrance
of organs, preserve tissued for ‘lﬂ-ltolo&y
and yeaed¥ ocqdrrence of xqi‘dct"_iul
and other digesée conditions and also I
abnovnatities. Leolate, culture and
identify, if possible, pathogens,

 Por serfioun infjgplz;i.aqc diuuni-
estadlish if adjacent wilql'mllu_smﬂ'
populdéions are rdservoirs of {nfegtion.

- ucoﬂfﬂ wsin ﬁﬁyc’ical parameters of esach
sife, and the presence,abundance and

Ww of other populations of

Sfs and asimals,

(it} 'c&puidm‘ of oyster peripum#c, pearl
formation ete. with phylimﬂand w al
factore of different dtam te Mm

- if site assgbsment prior to trqv-ouf: griale
can ba made,

8.3. The 3 iriss at Tuticorin: The proposed
- schemg is designed to show how the pathology team

may participate in developing methods for 'tl_m DASS
productiom of oyster spat, o
Aim: To qwolw:awm for the aass production

B



40

of spat of the edible and pearl oyster.
Objectives:
- To produce on a regular basis Qarge

numbers of spat of both species for ..

grow~out trials,

- To establish factors important for
good growth and survival.

o I
- To record growth and survival in each
batch of spat produced,

-~ To investigate the causes of mortality/
poor growth in spat production..

- To keep, maintein and select brood stocks
for apat production. '

Methods: Growtﬁ“é#q-purﬂi?pl'gf-oy-tqr veliger

and poat veliger p&pﬁlg;ipns in many parts of the
world has been found to be variable sven Whers
hatchery conditione are considered good., Causes

of poor survival other than infection have been
discussed previously, The diagnosis of thess -
causes based on pathology exsminations is difticule
at best and often impossible with currently
developed techniques and knowledge. It is usual
in these ceses where infection is considered

absent o resort to émpiriggl metﬁods'for resolving



41 . B
-

.the probleﬁ e.g., changing one or two prameters
at a time to learn if improvements occur. Where
infection is proven or suspected first principles
suggest the sourc%fof infection be sought and
then rendered free/infection. Avoidance of future
infection is the principle here and this leads
to the conclusion that rapid destruction of
infected populations is the best course of
action ynless very effective and cheap control

methods are available,

The main sources of infection are water,
food and brood stocks. However residual infection’—-
on tanks and other hatchery equipment should be J
considered, It should be possible to produce
food free of infection and to either do the same
Ifor brood stock or select brood stock free of
infection. Hatchery equipment can be disinfected
after thorough cleaning with agents such as, 1%
sodium hydroxide with 0.1% detergent hypochlorite
solutione and where delicate treatment is
necessary the use of proprigtory itodine preparations
such as Vanodine FAM, Pov. Iodiée, Buffodine,
Providing sea water supplies free of pathogens is
a major undertaking and requires careful study of
hatchery'sites.and the developing technologies

which caters for this area.
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IX. NATIONAL REGISTER OF PATHOLOGY
SPECIMENS AND REPORTS

The setting up and maintenance of a
register of pathology specimens should be one of
the duties of the team. As the CMFRI is the
national fisheries research organisation it would
be appropriate if the registers were the national
one for all marine species, cultured and wild,
Indeed it would be best if the register included
all aquatic specimens from the Indian subcontinent

thus keeping them in one place,

The register would concentrate on storing
wax or resin blocks of preserved material amnd
mounted stained sections from them. These specimens
would be uneauivocal examples of particular conditions.
The stored material would be used for teaching
purposes and limited supplies made available to
teaching institutes, research organisations, both
national and international. An informal exchange
system between national registers already exiats
and the Indian Register would be expected to parti-

cipate in this exchange system,

It is possible the register might act also

as a centre for receiving and storing reports on
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. the natﬁrg and ptevalénce of disease and natural

" mortality in cultured and wild fish and shellfish,
‘Combutor-faciiities are available which could
process information concerring a register of both
 lpecimens and reports.
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Manuals of research methods issued under the Centre of
Advanced Studies in Mariculture, Central Marine Fisheries
Research Institute, Cochin

I

Manual of Research Methods for Crustacean Biochemistry

. and Physiology - CMFR1 Special Publication No. 7,

1981, 172 pp.

Manual of Research Methods for Fish and Shellfish
Nutrition - CMFRI Special Publication No., 8§, 1982,
125 pp.

Manual of Research Methods for Marine Invertebrate

‘Reproduction ~ CMFRI Special Publication No. 9, 1982,

214 pp.

Approiches to Finfish and Shellfish Pathology Investi-
gations - CMFRI Special Publication No, 11, 1983, 43 pp.
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