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All other animals must be excluded from the quarantine system,
All quarantine ponds and facilities to be identified as such and be in a restricted area.

Access to the quarantine system should be restricted. Only trained, authorised staff should
service these clams. They will service these clams before proceeding to service other clams on
any one day.

A daily log is to be kept of each batch. It should include details of the following: cleaning,
nutrient applications, any abnormalities, mortalities, water quality, filter changes, water
exchange rates, water temperature and weather (sunshine/rain/cloud).

Each batch of clams is to be monitored for a minimum of six months, even if some of the batch
is exported during larval life.

Eggs or larvae are randomly sampled at week 0, and juvenile clams at week 3 and every 8
weeks thereafter. Place samples in 3 to 5% formalised sea water for histopathology. The
procedure to be followed and the minimum sample size required are shown in Box 12.2.

All stress to be eliminated or minimised.

Construct plastic or shade cloth walls, at least 2 m tall, around the ponds to stop aerosol drift
contamination.

A separate set of equipment is to be used for each pond. Staff will disinfect their legs and feet
with a 60 mg/L free chlorine solution before entry into rearing ponds.

Should a pathogen (virus, protozoan, fungus or parasite) be detected in any of the clams or if
there s an unexplainable mortality, or lesions in the clams of a particular batch, then that batch
will not be approved for export or if the batch has already been exported the consignee in the
importing country will be notified immediately.



HATCHERY AND NURSERY CULTURE OF GIANT CLAMS

Box 12.2

Laboratory exomination of larval and juvenile cloms: exporting country

The following procedure is proposed:

Sample clams randomly to detect a 2% prevalence of a disease, unless there are sick, abnormal or

stunted cloms which should be preferentially sampled.

Fix doy 0 eggs or veligers and 3, 8, 14, efc. week old clams in 3 to 5% formalised sea water with a piece
of coral rubble as a buffer,

Examine clams grossly and sub-grossly for the presence of abnormalities and parasites.

Exomine cloms histologically for lesions (evidence of pathogens) including viruses, protozoa, metozog,
fungi and bacteria.

If any lesions are presumptively associated with bocteria or fungi, further somples will be collected and
cultured accordingly.

IF any lesions are presumptively associated with viruses and protozoa, further somples will be collected
into 3% glutaraldehyde in cacodylate buffer and the lesions examined under the electron microscope.

If any lesions are presumptively associated with metazoa, further samples will be collected and the
parasites dissected out of the tissues.

Clams are to be cultured for Perkinsus sp. according to the method in Ray {1966).
The minimum somple size fo provide 95% confidence that infected specimens will be included in the

clams sompled, assuming a minimum prevalence of infection equal to or greater than 2%, is 140 for a
balch size of 1000; 145 for a balch size of 10000; and 150 for a batch size of 100 000 or more.
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The use of filtered water, multiple fllters, batch systems, disinfection, plastic or shade cloth walls,
separate equipment, security and authorised staff is to exclude as far as is possible the entry of
pathogens and intermediate hosts of such pathogens.

Regular use of a log helps to ensure that the system [s maintained and provides a record which may
help to detect the likely source of a disease should it occur. Laboratory monitoring is a more sensitive
way of detecting the presence of a pathogen.

Stress reduction s aimed at reducing Josses from environmentai factors which are often difficult to
verify and would confuse the true health status of the clams.

Box 12.3
Summary of export prolocol requirements

The essential elements of these protocols, which are to prevent the translocation of diseases, pathogens and
parasites with the clams, are as follows: -

* a separate batch system for each lot of clams

¢ thorough physical cleaning, disinfection, rinsing and drying between batches
¢ fillering of all incoming water

* recording what is done, including sickness and deaths

* monitoring lesions, pathogens and parasites on the 2% prevalence level on at least two occasions by gross
examination and histopathology.
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Appendix:  Form of declaration that export protocol has
been adhered to

(A) CERTIFICATE OF ORIGIN
1 Identlification of clams
SPECIES! oo BT e L S L e s R
Broodstock: .o e nenre e BE s ea et e e e
Date of Spawning: «....coocroiiiniiniissensensens
Number of clams in batch foR X POt e v el e s e e L s,
Batch number/identification: ... R e s .

II Source of clams

Name and address Of @XPOILET: ......ccicieirveireiireinsei st iseir et et bttt st hssbiassiansenatsonssosssssassssnsasns

...........................................................................................................
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IIl Destination of clams

Name and address of consignee: ...t e

IV  Sanitary information
(a) Owner's declaration

O PPN , {block letters) being the owner/manager of the clams
identified in Part 1 of this certificate declare that:

(1) The clams for export (batch no. ........ ) are from the same batch as those submitted for
testing in accord with the attached ‘protocol for exporting country’.

(2) The clams have been bred and reared according to the attached ‘protocol for exporting
country’.

(3) No unaccountable mortalities or signs of clinical disease have been seen in clams located
either at the hatchery facilities or in the adjacent sea.

(4) The log book(s) for batch no. .................. are complete and accurate.

Owner/manager Date
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(B) VETERINARY EXAMINATION CERTIFICATE FOR HATCHERY OF ORIGIN
Ly e, {DlOCk letters) being a veterinary pathologist employed
DY et certify in regard to the clams listed in Part [ of this
certificate that:
(1) After due enquiry [ have no reason to doubt the owner's/manager's declaration,
(2) Ihave inspected the log book(s) for batch no. ................... and have found them to
provide adequate evidence that management procedures specified in the ‘protocol for

exporting country’ have been complied with.

(3) Over the last 12 months, no unaccountable mortality or signs of clinical disease have
been seen in clams at the hatchery facilities or in the adjacent sea.

(4) No clinical disease or significant pathogen (refer definitions in quarantine protocoal faor
export of clams) which would stop the export of the clams, has been detected in

batch no. ................... held in quarantine.

(5) During the pre-export quarantine, the clams were subjected to the following test(s) with
negative results.

date age number test(s)
tested

Veterinary Pathologist Official stamp and date



Chapter

13.1 Why have a protocol?

The purpose of this protocol is to facilitate the importation of larval and juvenile giant clams of
Tridacna and Hippopus species into Indo-Pacific countries, where these clams have been depleted,
with a2 minimal risk of introducing pathogens or noxious agents. When live animals are moved from one
place to another, the risk of introducing a pathogen or noxiocus agent is never 2ero. However this risk
can be minimised by good quarantine procedures both in the exporting and in the importing country.

13.2 Aims of quarantine in the importing country

. To detect endemic infection of low prevalence which may have been missed by the observations
and tests conducted in association with the quarantine protocol in the exporting country.

To prevent the release of any pathogen or noxious agent which may not have been detected,
into the natural environment in the importing country.

. To facilitate the above by encouraging good hygiene practices, regular monitoring of sickness
and mortality rates and by careful laboratory examinations.

The system under which the clams are quarantined in the importing country needs to be disease-free;
otherwise it will not be known whether a pathogen or noxious agent, which might appear In the
quarantine clams, came from the exporting country or from the local environment of the importing
country.
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13.3 Protocol for importing country

. Clams are to be imported as young as possible {larvae or young juvenile) to reduce the risk of a
carrier status.

. A separate set of facilities {ponds, pumps, etc.) is to be used for each batch of ¢clams imported.
. All such quarantine facllities are to be identifled as such in a restricted area.

. Access to the quarantine facilities are to be restricted to trained and authorised staff.

. All other animals (trochus, flsh) are to be excluded from the quarantine area.

. Each set of facilities are to be thoroughly cleaned, disinfected and dried prior to use by each
new batch of imported clams (Box 13.1).

. The clams can be maintained in unfiltered water. This is a compromise to allow the entry of
both phyto and zooplankton for the nutrition of the baby clams. However, it will also allow the
entry of infected organisms such as the infective zoospores of Perkinsus spp (4-5 [im in size)
and so may confuse the issue of the origin of any pathogen which may appear in the clams
during the quarantine period. Preferably clams should be maintained in 1 pm filtered water and
laboratory cultured algae of suitable type, quality and nutrients be added at regular intervals to
avoid the above problem.

. All fllters are to be duplicated and located externally to each pond.

Filters should be cleaned at least every second day. They should be rinsed in filtered water,
disinfected in 60 mg/L free chlorine for 60 minutes, and finally rinsed several times in 1 pm
filtered seawater or freshwater before being replaced. At any sign of deterioration they should be
discarded.
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. The outflow water from the quarantine ponds will be disposed of into a land-based sump (for
example, sand trench) to prevent the spread of any pathogen or noxious agent present in the
imported clams into the local marine environment.

. A dally log is to be kept of each batch. It should include details of the following: cleaning,
nutrient applications, any abnormalities, mortalities, water quality, filter changes, water
exchange rates, water temperature and weather (sunshine/rain/cloud).

. Each batch of clams to be monitored for a minimum of three months.

. Random samples to be collected for laboratory examination at 6 weeks and at 12 weeks after
the time of arrival of the clams in the importing country. The tests will take at least one week. If
the veterinary Jaboratory has a copy of the Anatomy and Pathology manual from the ACIAR
Giant Clam Project, identification of problems will be facilitated.

Each sampling will include a sample of randomly collected clams for gross examination and
Perkinsus species culture, and another sample of randomly collected clams, preserved in 3 to
5% seawater formalin (with coral for a buffer) for histopathology (Box 13.2). Gross examination,
histopathology and Perkinsus culture should be completed within one week,

. All stress is to be minimised. Unnecessary stress will cause sickness and death which will may
mask the presence of a pathogen or noxious agent.

. A separate set of equipment is to be used for each pond. Staff must disinfect their legs and feet
with a 60 mg/L free chlorine solution before entry into rearing ponds.

The use of filtered water, multiple filters, batch systems, disinfection, separate equipment, security and
authorised staff is to exclude as far as is possible the entry of local endemic pathogens and predators
and intermediate hosts of such pathogens and to prevent the spread of possible pathogens into the
local environment.
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Regular use of a log helps to ensure that the system is maintained and provides a record which may
help to detect the likely source of a disease should it occur. Laboratory monitoring is a more sensitive
way of detecting the presence of a pathogen.

Stress reduction is aimed at reducing losses from environmental factors which are often difficult to
verify and would confuse the true health status of the clams with reference to Infectious disease.

Box 13.1
Cleaning and disinfection of culture facilities: importing country

Cleaning

All pond liners, pipes, nets, buckets, boots, etc. should undergo a thorough mechanical cleaning, preferably
using a 1% solufion of sodium hydroxide {10 g NaOH/L water) by means of a brush or by using a pressure
spraying machine at @ minimum temperature of 60°C.

Disinfection

Following cleaning, all the tanks and equipment are dried and sprayed with an iodophor solution containing
50-100 mg/L free iodine. Alternatively a chlorine solufion containing 60 mg/L free chlorine can be used for
disinfection. With chlorine solufion use, contact time is 60 minutes, or the equipment is immersed in water and
sodium hypochlorite is added in sufficient omounts so that a residual chlorine concentration of at least 10

mg/L remains after 30 minutes. All surfaces will be kept wet with disinfecting solution during the 30 minutes
period.

Rinsing
Al facilifies are rinsed free of disinfectont using 1 um filtered seawater or freshwoter.
Drying

Water is emptied/removed from all surfaces which are then allowed to dry. The culture facilities are now
ready For the next batch of clams.
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Box 13.2

Laborotory examination of Jarvol or juvenile cloms: importing country

The following procedure is proposed:

e Sample clams randomly to detect a 2% prevalence of a disease, unless there
are sick, abnormal or stunted clams which should be preferentially sampled.

e A sample of clams {fresh, unpreserved) should be examined grossly and
sub-grossly for the presence of abnormdlifies and parasites.

¢ The above clams should then be cultured for Perkinsus sp. according to the
method of Ray (1966).

e Another sample of clams should be preserved in 3 to 5% sea water formalin
buffered with a small piece of coral rubble.

* Examine clams histologically for lesions {evidence of pathogens) including
viruses, protozoa, metazoa, fungi, bacteria and rickettsia.

¢ If any samples are presumptively associated with bacteria or fungi, further
samples may be collected and cultured accordingly.

* If any lesions are presumptively associated with viruses and protozoan, further
samples will be collected into 3% glutaraldehyde in cacodylate buffer and the

lesions examined under the electron microscope.

¢ |f any lesions are presumptively associated with metazoa, further samples will

be collected and the parasites dissected out of the tissues prior to identification.

* The minimum sample size to provide 95% confidence that infected specimens
will be included in the clams sampled, assuming a minimum prevalence of
infection equal to or greater than 2%, is 140 for a batch size of 1000; 145 for
a balch size of 10000; and 150 for a batch size of 100000 or more.

Comment

Where there are limited resources, the bare minimum requirements are for the
gross and sub-gross examination of clams {second procedure) and for subsequent
histopathology (forth and fifth procedures) on two occasions — at 6 weeks and at
12 weeks after arrival in the importing country. The requirement for the second
procedure can be done by the clam culture facility in the importing country while
the histopathology can be performed either by a regional laboratory in the
importing country or be sent fo a laboratory in a ;?choroﬁng overseas country.
As noted earlier, if a laboratory has a copy of the ACIAR Anatomy and Pathology
Manudl, it will facilitote identification of disease or parasites.

The sixth, seventh and eighth procedures are optiondl and carried out if either the
importing or exporting country requires further clarification on the origin and type
of pathogen or noxious agent which may present ilself.

The requirement for culture of Perkinsus species {third procedure) is highly
desirable considering the widespread nature of this ingcﬁon in giant cloms and
the damaging effects it has produced on other mollusc species. Both the culture
requirement and the detection of this protozoan using on overage quality
microscope are relatively simple.





