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| NTRODUCTI ONS OF AQUATI C ANl MALS TO THE PACI FI C | SLANDS:
DI SEASE THREATS AND GUI DELI NES FOR QUARANTI NE

SUMVARY

D sease of social, econom c and ecol ogi cal inportance
affecting fish, crustaceans and nol |l uscs have spread w dely as
aresult of failure to inpose appropriate quarantine and
health certification procedures. Wthin the Pacific |slands
region, the need for quarantine of plants and donestic aninmals
introduced into the region is well recognised but until
recently, little enphasis was placed on quarantine of aquatic
animal s. Many aquatic ani mal s have been introduced or
transferred within the region and on occasi ons, diseases and
pests have acconpani ed such novenents. A spectrum of di seases
and parasites have been described in the region. Many aquatic
species present are likely hosts to serious diseases which
occur el sewhere. Freedom from di sease confers major social,
econom ¢ and ecol ogi cal advantages and a responsibility exists
to protect the fisheries resources of the region from spread
or introduction of disease. The inplenentation of a practical
system of quarantine offers an opportunity to protect
fisheries fromdi sease within the South Pacific region

This study is presented as a basis for the devel opnent of a
regional strategy for the quarantine of introduced aquatic
animals. The basis of the strategy is the eval uation of

candi date species on a case by case basis, with inplenmentation
of quarantine commensurate with the relative risk of disease

i ntroduction for that species.

Quarantine is necessary for all transferred species. As
different species present different risks with regard to

i ntroduction of exotic diseases, increased |evels of

guar anti ne and di sease testing may be necessary with high risk
species. Mninmumrequirenents for the quarantine of aquatic
animal s are described. Factors determning the relative risk
of disease posed by different species entry are discussed and
addi ti onal nmeasures which may be taken to protect agai nst

hi gher risk species are presented.

M ni mum quar anti ne requi renents descri bed incl ude:

Eval uati on of each transfer on a case by case basis.

Ri sk categorisation of introduced species.

Pre- and post-transfer quarantine and di sease exam nati on.
Health certification by a conpetent authority.

A mnimumtotal time in quarantine for |ower risk species.
A correspondingly longer time in quarantine with nore
stringent disease testing for higher risk species.

* Secure quarantine facilities for holding aquatic aninals
during transfer.

* Devel opment of |egislation on which to base quarantine

* Conpilation and mai ntenance of a regional disease database.
* Training in diagnostic procedures for recognition of

di seases in aquatic ani nals.

* % X X X %
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| NTRODUCTI ON

On many occasi ons over the past century, spread of serious

di sease has occurred as a direct result of transferring live
aquatic animals to new | ocations w thout inposing basic

guar anti ne precautions. Oten, the introduced di seases have
had catastrophic effects on aquacul ture, commercial fisheries
and the aquatic ecosystem The international spread of

di seases and pests of aquatic aninmals is extensively
docunented and is the subject of |ong-standing concern

(Al bal adej o and Arthur 1989, Andrews 1980, Bauer 1991, Farl ey
1988, Hoffman 1970, Hunphrey 1988, Langdon 1990, Lightner et
al 1989a, Lumanlan et al 1992, Rosenthal 1980, Reichenbach-
Kl i nke 1984, Stewart 1991, Turner 1988). Numerous
recommendati ons and gui delines for the inplenentation of

guar anti ne of aquatic ani mals have been nmade and precedents
established (Arthur 1987, Davy and Chouinard 1983, Davy and
Graham 1979, DeKinkelin and Hedrick 1991, Gizel 1989, Langdon
1990, Roberts 1981, Rohovec 1983, Turner 1988). Many
countries, however, continue with limted, ineffectual or no
guar anti ne when introduci ng aquatic ani mal s.

Wthin the Pacific Islands region, including Hawaii, nore than
140 species of fish and aquatic invertebrates have been
intentionally introduced or transferred over the past 200
years. These novenents have been for commercial, social or

ecol ogi cal purposes (Eldredge 1992,1993) and, with few recent
exceptions, have occurred with little regard to the

i ntroduction or spread of diseases or pests. For countries in
whi ch fisheries resources and industries are of social and
econoni c i nportance, protection from di seases and pests shoul d
be a high priority of government. The inportance of quarantine
in preventing spread of di seases and pests of animal and pl ant
speci es has been recognised in the Pacific Islands region for
many years (Anon 1951, 1977, 1980, 1982, 1984a, 1987, Morschel
1988a, 1988b). Quarantine for introduced fish and aquatic

i nvertebrates has, however, been negl ected, despite the

soci al, econom ¢ and ecol ogi cal inportance of these species
and despite their frequent introduction from other regions.

This study is presented as a basis for the devel opnent of a
regional strategy for quarantine of aquatic aninmal species.
The basis of the strategy is the evaluation of candidate
species on a case by case basis, with inplenentation of
guaranti ne commensurate with the relative risk of disease
introduction for that species. The study suggests m nimum
requi renents for the quarantine of aquatic animals within the
Pacific Islands region, exam nes risks of introducing disease
and describes nore stringent quarantine nmeasures which may be
i nposed as necessary. The serious consequences of inporting
aquatic aninmals without quarantine are reviewed. The di sease
status of fish and aquatic invertebrates in the Pacific

| sl ands region, including Hawaii are summarised, providing
background information for the inplenentation of quarantine
for transfers within the region, as well as a basis for the
definition of exotic diseases.



DI SEASE THREATS POSED BY | NTRODUCED AQUATI C ANI MALS

A vast nunber of serious diseases and pests of fish and
aquatic invertebrates are known. The majority of these are not
described in the Pacific Islands region and are thus exotic.

I n addi tion, many genera are present which are hosts to a w de
range of exotic diseases. The greatest risk of introducing
exotic disease is posed by the novenent of |ive aquatic

ani mal s (Langdon 1990). Thus, introductions of aquatic animals
to the region are always acconpani ed by the risk of the

i ntroduction and establishnment of serious exotic di seases.

A far greater risk of disease introduction exists when aninals
are taken fromthe wild, where their health status is poorly
defined and they will likely be carrying di seases, parasites
or pests. Animals from hatcheries or farns, where the disease
status is generally known, represent less risk, especially
where quarantine and health certification procedures are

i npl enent ed, al though serious diseases may still be present.
Whenever possible, it is desirable to introduce animls from
farmed or hatchery sources which are subject to quarantine and
heal th certification

Nuner ous exanpl es exi st whereby di seases and pests have been
i ntroduced and established as a result of inporting or
transferring live fish, fertile fish eggs, |ive aquatic
crustaceans and |ive aquatic nolluscs between countries and
wi thin regions. Many di seases affect marine and estuarine
speci es. Diseases may al so affect both freshwater and mari ne
species. Thus inportation of freshwater species may introduce
di seases of marine species, and vice versa. Risks of

i ntroduci ng di seases apply equally to freshwater and narine
speci es.

Many marine and freshwater fish and aquatic invertebrate
speci es have been introduced into the Pacific |Islands region
and Hawaii for stock enhancenent prograns, food purposes,
aquacul ture, biological control and as ornanental species

(El dredge 1993, GCerberich and Laird 1968). Live bait fish are
wi dely used (Smith 1974), presenting a special case with
regard to potential introduction of disease. As early as the
1770s, catfish were introduced to Guam fromthe Phili ppines,
and transfers of fish, crustaceans and nol |l uscs have conti nued
to the present (Eldredge 1993). A partial listing of these
species is given in Appendix |I. The introduced species are
often of commercial significance and have originated from
regi ons known to have nmaj or di seases. Many of the introduced
speci es are known hosts of serious diseases exotic to the
region.

| NTERNATI ONAL SPREAD OF | MPORTANT DI SEASES

Nurmer ous i nportant di seases of marine and estuarine aquatic
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ani mal s have spread as a result of the international novenent
of fish, crustaceans and nolluscs. A partial |list of these

di seases is shown in Table 1. The inportance and neans of

i ntroduction of these diseases are briefly described as
exanpl es of the serious consequences which may occur from
failure to inpose effective quarantine.

D seases Caused by Viruses

Viral haenorrhagic septicaenma (VHS), is a viral disease of
rai nbow trout Oncorhynchus nykiss and other species which
causes severe nortalities and high econom c | osses in marine
and freshwater fish (WIf 1988). VHS was introduced into trout
farms in Czechosl ovakia and Bulgaria with inported fertile
eggs and was comon in |live trout inported into Switzerl and
(Bauer 1991, Meier 1984). Lynphocystis, an infection of marine
and freshwater fish which may be tfatal in young stock (Wl f
1988), is comon in inported ornanental fish (Ashburner 1975,
Boust ead 1982, Dur ham and Anderson 1981, Lawler and Ogle
1977). Infectious pancreatic necrosis (IPN) is a highly
infectious, often fatal disease of farmed and wild freshwater
and marine fish. The virus also occurs in marine nolluscs and
crustaceans. | PN has spread through inports of infected fish
or fish eggs to many countries including Britain, Denmark,
France, Germany, Spain, Italy, Japan, Swtzerland, China,
South Africa and Chile (Bauer 1991, Bragg and Conbrink 1987,
Ledo et al 1992, McAllister and Reyes 1984, Meier 1984, Tong
and Hedrick 1990, Wbl f 1988, Yulin and Zhengqui 1987).

| ntroduced |ive penaeid prawns are well known for spreading
viral diseases into many countries, including the Pacific

| sl ands and Hawaii (See bel ow). These diseases primarly affect
juvenile farnmed prawns, but are carried by wild, adult prawns.
Monodon bacul ovirus (MBV), a disease causing high nortalities
(Lightner et al 1983, Sparks 1985) was introduced into |srael,
USA, Brazil, Ecuador and the Pacific as a result of inporting
live prawmns (Colorni et al 1987, Lightner et al 1989a, b).

| nf ecti ous hypodermal and haemat opoi etic necrosis virus

(I HHNV) causes deaths in sub-adult prawns (Lightner et al

1985, Sparks 1985) and was simlarly introduced into Israel,
USA, Phili ppines, Venezuel a, Ecuador, Peru, Mexico and the
Pacific (Colorni et al 1987, Lightner et al 1989b).

Hepat opancreatic parvo-like virus (HPV), a virus associ ated
with nortalities in cultured prawns (Lightner et al 1985), was
detected in quarantine in prawns inported into Israel (Colorn
et al 1987) and has been introduced into Brazil, Ecuador and
the Pacific (Lightner et al 1989b).

A severe viral disease of nolluscs, Portuguese oyster
iridovirus-like disease, virtually elimnated the Portuguese
oyster fromthe French coast. The di sease occurred in Britain
in 1969 in oysters inported from Portugal (Al derman and G as
1969, Hi Il 1984, Sparks 1985).

D seases Caused by Bacteria
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Furuncul osi s caused by Aeronpnas sal nonicida is characterised
by skin ulceration and generalised infections of many mari ne
and freshwater fish. It is a mgjor problemin aquacul ture
(Austin and Austin 1987) and may result in |oss of export

mar kets. The agent |ikely entered Europe in inported sal nonid
fish (Stewart 1991). It recently spread to Norway in inported
Atl antic salnmon (Stewart 1991). It entered Australia in

i mported gol dfi sh Carassius auratus and has since spread

w dely (Hunphrey and Ashburner 1994). Epitheliocystis is a
common infection of freshwater and marine fish which may cause
deat hs, especially in young fish (Wl f 1988). Epitheliocystis
has spread in inported tropical marine ornanmental species and
in red sea bream Pagrus major inported into Japan (M yazaki et
al 1986, Wl f 1988). Fish tuberculosis or nycobacteriosis
caused by Mycobacterium sp. cause nodul ar |esions, weight |oss
and death. and is recorded in nore than 150 mari ne and
freshwater fish species; some Mcobacteria of fish cause

di sease in humans (Austin and Austin 1987). The agent was
introduced to a major fish hatchery in Australia with inported
chi nook sal non Oncor hynchus t shawyt scha eggs (Ashburner 1976)
and is common in ornanental fish. Bacterial kidney disease
(BKD) caused by Reni bacterium sal noni narumis, a serious

di sease of farmed and wild marine and freshwater sal nonid
fish, which may result in high | osses and | oss of markets.
Spread is primarily due to novenents of infected fish (Austin
and Austin 1987), but salnonid eggs inported into Chile were
considered the source in that country (Sanders and Barros
1986). Vibriosis caused by Vibrio sp. may cause heavy | osses,
especially of hatchery reared, larval and juvenile marine
fish, crustaceans and nolluscs (Austin and Austin 1987).
Vibrio sp. were inported into Malaysia in sea bass (Wng and
Leong 1987). Vibrio cholera (non-01) was associated with high
nortalities in goldfish Carassius auratus inported into
Australia from Si ngapore (Reddacliff et al 1993), and Vibrio
angui |l l arum a serious pathogen of marine fish species, my
have been introduced into Japan with eels inported from France
in 1975 (Austin and Austin 1987).

D seases Caused by Fungi

Epi zootic ul cerative syndronme (EHS) is an invasive, ulcerating
fungal disease of the skin and nuscle of a range of freshwater
and estuarine fish species which has caused high | osses and
extrenely adverse social and econom c inpacts throughout much
of South East Asia. A simlar condition occurs in Papua New
gui nea (Roberts et al 1986, Uwate 1983). EUS is thought to
have spread in inported live food fish, ornanental fish or
prawns (Frerichs 1988, Lumanlan et al 1992, Shariff and

Subasi nghe 1992).

Di seases Caused by Protozoa

is is a disease caused by Brooklynella hostilis
a gill parasitic of marine fish characterised by deat hs,

especially in farmed or aquariumfish (Wotton 1989, Lom and
Dykova 1992). A Brooklynella sp. was inported into Singapore

Br ookl ynel I'i as
it
n
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on red sea bream (Anon 1987b). CQodiniasis is an infection with
Oodi ni um sp. which are common, serious parasites of the skin
and gills of marine fish, especially in aquaria and in
aquacul ture (Wotten 1989, Hoffrman 1970). Oodi ni um sp. have
spread widely on many fish species, including ornanental
speci es (Boustead 1982, G atzek et al 1976, Hoffnman 1970).
Trichodiniasis is a conmon, serious di sease of freshwater and
marine fish caused by Trichodina sp. which are common seri ous
skin and gill parasites (Wotton 1987, Lom and Dykova 1992).
Trichoda sp. have spread frequently in ornanmental and ot her
live fish and have often caused serious disease in their new
| ocation (Alinmon et al 1993, Ashburner 1976, Boustead 1982,

D ajadiredja et al 1983, Hoffman 1970, Langdon 1990, Lunanl an
et al 1992, Wng and Leong 1987).

M nchi ni a arnori cana causes a serious di sease of European
oysters Ostrea edulis characterised by progressive wasting
(Sparks 1985). This parasite was introduced from European
oysters inported to the Netherlands from France (Van Banni ng
1977, 1979). Hapl osporidi um nel soni (M nchinia nel soni)
caused catastrophi c di sease out breaks in American oysters
Crassostrea virginica in the USA (Sparks 1985). The agent was
t hought to have been introduced to the USA in oysters
introduced fromAsia. (Andrews 1980). Marteilia refringens is
t he cause of severe di sease outbreaks and deat hs European
oysters and al so may infects other nolluscs (Sparks 1985). M
refringens was transferred fromFrance to Spain and Holland in
i nported oysters Ostrea edulis (Sparks 1985, Van Banning
1979). Bonami a ostraea, the cause of heavy nortalities in

Eur opean oyster grow ng areas, has spread through inports of
oyster seed stock to the Netherlands and Spain. Its occurrence
in lreland may be due to illegal inportation of oysters from
France and in England is likely due to introductions from
continental Europe (Sparks 1985, Stewart 1991).

D seases Caused by Crustaceans

Mtilicola sP. are copepod parasites of the intestinal tract
of marine nolluscs and have caused catastrophic nortalities in
i nfected hosts (Sparks 1985, Bauer 1991). Mtilicola
intestinalis has spread fromthe Mediterranean to Northern

Eur ope and caused nmassive nortalities in nmussels. It has al so
been introduced into Scotland (Sparks 1985). Mtilicola
orientalis causes |loss of condition and high nortalities a
nunber of marine nollusc species and has caused devastating

| osses in the oyster industry. Mytilicola orientalis was
introduced in seed oysters Crassostrea gigas transplanted from
Japan to the USA and France (Andrews 1980, Bauer 1991,
Rosent hal 1980, Sparks 1985).

Pests of Marine Ml |l uscs. The gastropod predatory oyster dril
Ur osal pi nx cinerea was inported to the United Kingdomw th
Crassostrea virginia (Andrews 1980). The Japanese oyster
drill, Ccenebra japonica, 1is an accidental introduction
acconpanyi ng i nports of oysters from Japan and is well
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established North Anerican oyster beds (Andrews 1980,
Rosent hal 1980). QOcenebra erinacea, another gastropod pest,
was i ntroduced into South Africa with Gstrea edulis inported
from Europe (Rosenthal 1980). Purpura clovigera, an oyster
drill, invaded the west coast of North Arerica with inports of
Japanese oysters (Rosenthal 1980).

Pseudost yl ochus ostreaophagus is a serious parasite of oysters
and nussels, and was introduced to the West Coast of North
Arerica with inports of shellfish fromJapan (Andrews 1980).
Pol ydora websteri, a nudworm of oysters, nay have been
introduced into Australian waters in the 1890's with inports
of oysters from New Zeal and (Nell and Smth 1988) and has al so
been introduced into the Pacific.

REG ONAL SPREAD OF DI SEASES

Reports of disease incursions into the Pacific Islands and
Hawaii are infrequent, despite the many introductions of
aquatic animals. This absence of di sease may possibly refl ect

i nadequate surveillance rather than the true status. Exanples
are known, however, even where quarantine regul ations were
present (Bailey-Brock 1990). Further, unexplained nortalities
of inported species are also reported (Eldredge 1993),
suggesting that inports have not been free from di sease, or

i nports have succunbed to di seases or parasites already
present in the region.

Spread of Di seases

Brayl ey (1991) reported that di seases of pearl oysters have
been transferred between atolls in the Tuonotu group, and that
t hese di seases had affected other bivalve nolluscs. Further,
El dredge (1993) noted that the di sease had been spread by
transfers of shells as well as aninals.

Viral diseases of penaeid prawns have been introduced to the
Pacific Islands region and Hawaii with inported stock. Monodon
bacul ovirus, was introduced into French Pol ynesia and
subsequently inported into Hawaii w th post-Ilarval Penaeus
nonodon from several countries (Lightner et al 1983, 1989b).
Simlarly, infectious hypodernmal and haemat opoi eti c necrosis
virus, a cause of serious disease of Penaeid prawns,
especially Penaeus stylirostris, was introduced to Tahiti,
Guam and Hawaii (Lightner et al 1989b). Hepatopancreatic
parvo-like virus and a reo-like virus have al so been

i ntroduced into Hawaii (Lightner et al 1989b).

Spread of Pests and Predators

The introduction of aquatic animals thensel ves has had adverse
effects on existing animal and plant communities. The
freshwater snails Ponmacea canalicul ata, Pomacea bridgesi and
Pila conica were intentionally introduced to Hawaii for

aquacul ture, wth subsequent conplaints of danage to taro
crops. Pomacea sp. introduced el sewhere for aquacul ture have
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becone serious pests of rice and other crops (Cow e 1992). A
freshwater crayfish Col ocacia esculenta, introduced into
Hawai i, has al so becone a threat to the taro crop. Pol ydora
nuchal i s, a pol ychaete worm pest which causes accumul ati ons of
t ube masses and sedinment in penaeid shrinp and oyster ponds,
was |ikely introduced into Hawaii with shrinp inported from
Mexico. Simlarly, Polydora websteri, the cause of "nud
blisters”. was likely introduced into an intensive oyster
facility in Hawaii with the introduction of Crassostrea
virginica fromthe USA, as well as in oysters introduced from
el sewhere on the islands (Bail ey-Brock 1990).

Pyram del | i d gastropod parasites, a major problemin tridacnid
clamculture, were described in batches of tridacnid clans
inported into Guam Fiji and Hawaii by Govan (1992a,b). This
author correctly noted that in sonme cases it was difficult to
tell whether the predators found in ocean-nurseries were

i ntroduced or were part of the |ocal population.

| NDI GENOUS DI SEASE | NVENTORY

Protection of national and regional fisheries fromdisease is
the primary objective of quarantine and requires a detailed
know edge of the diseases and pests which affect aquatic

ani mal species within the region for two reasons:

1. To prevent spread of existing di seases between i sl ands
wi thin the region.

2. To define diseases exotic to the region and i npl enent
appropriate quarantine practices to prevent their
i ntroducti on.

D seases have been reported in the regi on which are of
particul ar significance and have caused serious |osses. Miny
ot her agents have been identified but have not yet been
associ ated wi th di sease.

A description of diseases which have occurred within the
Pacific Islands region, including Hawaii, and a parti al
listing of pathogens, parasites, diseases and pests which have
been recorded are given in Appendix II.

The conpilati on and mai nt enance of a database of this nature,
listing diseases, species affected and geographical |ocation
is essential for disease control purposes and is strongly
recommended. A regional authority such as the South Pacific
Comm ssion with its library and data i nformati on resources

m ght conpile such a database for the region

| NTERNATI ONAL QUARANTI NE PRACTI CES AND PROCEDURES
There are no common or uniforminternational requirenents for

imports or exports of aquatic animals, with the exception of
t he EEC countries which are currently harnonising inport
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requi renents. Quarantine and health certification requirenments
for inmported live aquatic animals are the responsibility of
importing countries. Increasing attention is, however, being
directed at establishing a | evel of standardisation and
uniformty in approaches to quarantine and di sease contr ol

t hrough organi sations including the International Ofice of

Epi zootics (O E), the International Council for Exploration of
the Sea (I CES) and the European Inland Fisheries Advisory
Counci | (ElIFAC).

Recently, the international inportance of the prevention of
spread of diseases of aquatic animals has been stressed,
exenplified by recomendations arising fromthe 17th.
Conference of the OE Regional Comm ssion for Asia, the Far
East and Cceani a, nanely;

1. That inporting countries should seek protection from
aquatic ani mal di seases by requesting veterinary and
phytosanitary certificates for aquatic animals and products.

2. That countries in the region strengthen their conpetence in
t he di agnosis, control, prevention and eradication of economc
and zoonotic di seases of aquatic ani nals.

Further, several authorities including Arthur (1987),

DeKi nkel in (1992), DeKinkelin and Hedrick (1991) and Turner
(1988) have di scussed gui delines on which international
guarantine practices may be based. Thus, much recent attention
is focussed on the prevention of the spread of aquatic anim
di seases by the inplenentation of effective quarantine
nmeasures at the individual country | evel

Two international codes of practice exist on which national
policies for aquatic aninmal quarantine may be based: the

I nternational Aninmal Health Code of the OE and the Codes of
Practice of, and Manual of Procedures for Consideration of

| ntroductions and Transfer of Marine and Freshwater O gani sns
of | CES/ El FAC (DeKi nkelin and Hedrick 1991, Turner 1988).
These codes are reconmended as a basis for health
certification and di sease control for aquatic aninmals, but

t hey are not binding. Individual countries are free to accept,
nodi fy or reject any or all parts of the codes.

O E is an international aninmal health organisation conprising
110 nmenber countries worldw de. It pronotes awareness on the
occurrence, progress and control of serious aninal disease
probl ens, and publishes an Animal Heal th Code whi ch reconmends
procedures for disease surveillance for donestic and
international trade. In addition, OE produces a nmanual of
recomended di agnostic techniques wi th standardi sed net hods
for the inplenmentation of health surveill ance schenes. The
OE, through its Fish Di seases Comm ssion, has included

pat hogens of fish, crustaceans and nolluscs in the Anim
Health Code (Table 2) and is currently produci ng reconmended
di agnostic techniques for fish and aquatic invertebrates.
These docunents may be used as nopdel s on which standard health
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certification systens for international trade in |live aquatic
animal s m ght be based (DeKinkelin 1992).

The I CES / EI FAC have Code i ncl udes inspection and
certification, quarantine and pathol ogy, and environnental

i npact considerations. These codes detail practical

requi renents for quarantine and health certification for
novenents of aquatic animals (Turner 1988, DeKinkelin and
Hedrick 1991). The | CES/ El FAC Code defines a different set of
di seases of inportance, exenplifying difficulties in attaining
i nternational agreenent on quarantine practices and

pr ocedur es.

NATI ONAL QUARANTI NE PRACTI CES AND PROCEDURES

There are as many differing sets of quarantine practices and
procedures as there are individual countries. Policies are
frequently under revision, considerable variations occur

bet ween countries and little uniformty is evident. Sone
countries have highly restrictive practices designed to ensure
i mportation of aquatic aninmals free from specific pathogens;

ot hers have quarantine | egislation which is inadequately
enforced; others still have no restrictions or quarantine
requi renments. More rigorous regines of quarantine and health
certification, exenplified by the Canadian Fish Health
Protecti on Manual of Conpliance (Anon 1984), require two years
quarantine of breeding fish with biannual |aboratory testing
for viral, bacterial and other diseases in each age cl ass
prior to export. Export of disinfected ova and certification
by an signatory accredited by the Governnent of Canada are

al so required.

The onus is thus on the inporting country to establish its own
requi renents for aquatic animal quarantine, taking into
account the endem c di sease status, the need to protect
fisheries resources fromexotic di sease incursions and the
need to maintain export markets based on healthy stocks of
fish or aquatic invertebrates.

REG ONAL QUARANTI NE PRACTI CES AND PROCEDURES: PACI FI C | SLANDS
AND HAWAI

Precedent s

The inmportance of protection of plant and donestic ani nal
species fromexotic di seases and pests through an effective
system of quarantine has | ong been recogni sed and recomrended
for the Pacific Islands region. Requirements for provision of
desi gnated ports of entry, approved quarantine prem ses,

decl arations and inspections of goods and mani fests, issuance
of quarantine permts, holding, treatnent and rel ease from
guaranti ne, seizure and destruction, specific exclusions from
guarantine, pre-inport sanitary certification, prohibited
speci es, and provisions for penalties have been generally
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accepted (Mrschel 1988a, 1988b, Anon 1977, 1980, 1984a).

| mpl enent ati on of regional quarantine has been further
assisted by the "Quarantine Advisory leaflet” and "Ag Alert"”
series published by the South Pacific Comm ssion, publications
containing information on new agricultural pest and di sease
out break and topical information on animal health and pl ant
protection matters.

In recent years, the need for quarantine of aquatic animls
entering the Pacific |Islands region has been recognised. In
1985, concerns at the Regional Technical Meeting of the South
Paci fic Comm ssion regarding potential di seases associ ated
with introductions and transfers of marine species, especially
Tridacnid clanms, resulted in recommendations for the adoption
of interimquarantine guidelines. These recommendati ons

i ncluded introductions fromw thin the natural distribution
range of the species, the use of quarantine with filtered,
sterilised water preceding transfer, transfer of young stages,
water filtration for the quarantine facility and di sposal of
water after transfer, destruction of stock with di seases or
predators, sterilisation of all equipnent, and appropriate
certification of conpliance by a conpetent exporting authority
(Adans 1993).

The need for extreme caution in considering introductions was
enphasi sed by Anon (1988), at which tine pre- and post-
transfer quarantine and assurance of freedom from di seases,
parasites and associ ated speci es was suggested. Morschel
(1988b) in revising quarantine regulations for Mcronesia
proposed that fish and | ower animals be subject to quarantine.
I dentification of potential infectious agents, quarantine
precautions to prevent spread of such agents, and the
establishment of a regional centre for diagnosis and

di ssem nation of information on di seases and quarantine
procedures were reconmended in 1988 by Copland and Lucas
(1988). CGovan (1992a) stressed the inportance of adopting
Sout h Pacific Comm ssion guidelines for preventing transfers
of pests when noving Tridacnid clans. Eldredge (1993) stressed
the potentially destructive effects of disease introductions.
Brayl ey (1991) in addressing a specific disease problem
recommended that pearlshell spat for Tokel au be obtained from
regi ons other than Ckinawa as there was | ess chance of

i ntroduci ng new parasites or viruses.

Quar anti ne Legislation: Individual Countries

Hawai i. Quarantine for inports of aquatic animals is dependent
on the species to be inported, life stage, current know edge
of pests, predators and pat hogens, and di sease history. The
introduction into Hawaii of all live aninmal and plant species
is under the jurisdiction of the Departnent of Agriculture,
State of Hawaii and the rel evant agencies of the United States
Governnent. Requests for aquatic animal introductions are
treated in a simlar manner as requests for other types of
animals, with consideration of inport requests by speciali st
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subconm ttees. Unl ess exenpted, nobst aquatic aninmals inported
for aquaculture or fisheries resource devel opnent are held in
i solation or closed systens until inspected and found free of
exotic pests, predators or pathogens. Such inports are then
rel eased fromthe isolation area, but are required to be kept
in captivity, with subsequent periodic exam nations. Effluent
fromthe holding areas nust be disinfected or placed into a
wel | system (Brock 1986).

Pacific Island Countries. No information on current quarantine
requi rements for introductions of aquatic animals is to hand.

Quarantine Practices

The first recorded regional exanple of quarantine restrictions
on aquatic animals occurred when a highly fatal, apparently

i nfectious di sease of pearl oysters resulted in restrictions
on the transfer of infected oysters fromatolls in the Ganbier
group and Tuanoto group (Anon 1985). Eldredge (1993) further
described the attenpt to control the spread of the disease by
t he French Pol ynesian Mnistry of the Sea.

The nost noteworthy exanpl e of planned introductions with due
regard for quarantine and the prevention of disease incursions
was the programused for international transfers of giant
clams. Quidelines for the international transfer of giant

cl ans and ot her nolluscs were adopted under Recommendati on #7
at the 17th South Pacific nmeeting. The program conprising
pre- and post- transfer quarantine and health certification,
has been used successfully to mnimse the introduction of

pat hogens and parasites whilst facilitating the export of
l'arval and juvenile Tridacna sp. and Hi ppopus sp. (Brayley
1992, Govan 1992b, Hunphrey 1988, Ledua and Adans 1988, Norton
et al 1993a).

Ledua and Adans (1988) described the inplenentation of these
gui delines for post-inport quarantine of Tridacna gigas
reintroduced to Fiji, and stressed the feasibility and
desirability of using small scale quarantine facilities in
Pacific islands for use with proposed introductions.

Human Heal t h Consi der ati ons: Zoonotic Di seases

Many di seases and parasites of fish and aquatic invertebrates
are capable of infecting humans, with serious and/or fatal
consequences (Deardorff and Overstreet 1991). Such infections
are usually acquired by eating raw or partially cooked

ani mal s. Exanpl es of such zoonotic infections exist in the
region (Laird 1961). Protection of humans from di sease,
especially where fish and shellfish are inportant conponents
of diets, should be a major consideration of regional and
nati onal quarantine.

GENERAL DI SCUSSI ON
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I ntent of quarantine

An effective and responsi bl e system of ani mal quarantine
should facilitate trade and transfers of aninmals and their
products whilst mnimsing entry of diseases, pathogens or
pests exotic to the inporting country. Quarantine prograns
nmust therefore establish whether candi date species for
transfer are free of prescribed or other pathogens or pests,
and expedite their introduction and release with a reasonabl e
assurance of freedom from di sease.

Quar anti ne progranms should not be unnecessarily rigorous or
expensive so as to preclude inports or encourage smruggling or
illegal inportations; neither should they be so lax as to be
ineffective in detecting and preventing entry of diseases.
Such progranms should be readily inplenmented and be cost
effective, comensurate with the degree of difficulty in
determ ning freedom from di sease.

Benefits of Introduced Species

Many soci al and econom c benefits have accrued through the
i mportation of aquatic animal species. Governnents and
guarantine authorities have a responsibility to consider
proposals to introduce aquatic animals and to support such
activities where benefits are |ikely.

Benefits of D sease Freedom

South Pacific countries are fortunate in that many of the
serious diseases of aquatic aninmals el sewhere are not
recorded; The regi onal absence of such agents is an asset
worth protecting. Specific benefits of nmaintaining relative
freedom from di sease i ncl ude

- Increased productivity

- Decreased costs

- Market accessibility

Pat hogen free broodstock

Benefits of relative freedom from di sease, conbined with the
regional fisheries and aquacul ture resources, place the
Pacific Islands in a comanding situation with regard to
aquacul ture and future breeding and export of disease free
aquatic ani mal s.

The Case for Aquatic Animal Quarantine

Wthin the regi on nunerous species of aquatic animals are
present, both introduced, or resident, which are susceptible
to many exotic di seases. Al so, diseases occur within the
regi on which should be restricted from spreadi ng further.
Thus, a conpelling case exists for the fornulation and

i npl ementati on of quarantine practices and procedures to
protect regional fisheries by preventing incursions of exotic
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di sease in introduced or transferred aquatic animals into or
wi thin the region,

Vari abl e Factors and G rcunst ances

Protocol s for quarantine and health certification of aquatic
animals are difficult to fornmulate due to variable factors

whi ch influence the risk of introducing disease. These

vari abl e factors include age, species, source, history, known
di sease status, reliability of health certification, the known
di seases of the candi date species, the status of exporting
country or region, and facilities and capabilities of

i mporting and exporting authorities.

Quarantine Location

As multiple sets of circunstances arise in relation to
guarantine options for transfers of aquatic aninmals, one of
three sets of circunstances will generally apply to any such
transfer.

1. Quarantine Primarily in Country of Oigin. Were the
exporting country and the exporting farm can denonstrate
strict quarantine, a high |level of assurance with regard to
freedom from di sease and full and authoritative conpliance
with inmport requirenents. This option is preferable, as nost
testing can be conducted prior to transfer, with mninmmrisk
of introducing disease to the inporting country.

2. Quarantine in Countries of Origin and Entry. Were |esser

| evel s of assurance of freedom from di sease in the country of
origin apply, where the spectrum of pathogens and parasites is
poorly defined for the candi date species, or where | atent
infections are likely. Quarantine in the inporting country is
an added precaution against the entry of asynptomatic

i nfections of |ow preval ence which may becone nmanifest at a

| ater date.

3. Quarantine Primarily in Country of Entry. Were an
exporting country cannot denonstrate the required capability
for quarantine and testing of stocks, this should be carried
out in the inporting country. A higher risk of escape of

di sease acconpanies this option.

Quarantine on a Case by Case Basis

Al'l proposals for introductions of aquatic aninmals should be
consi dered, and appropriate quarantine inplenmented on a case
by case basis. Such an approach resol ves unnecessarily
stringent or excessive quarantine, and also allows the

i npl enentation of nore stringent nmeasures in the case of high
ri sk introductions.

A single quarantine protocol which would address all variable
ci rcunst ances for every proposed transfer of aquatic aninals
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is thus not possible to fornul ate. For exanple, an oyster
species transferred as spat reared in a quarantine facility,
and subject to detailed testing for disease froma region free
of di seases of concern may be introduced with a m ni mum of
concern. Conversely, mature oysters of the sane species,
obtained fromthe wild, froma region known be infected with
serious diseases, with no quarantine or disease testing would
pose a major risk and necessitate stringent quarantine

neasur es.

D sease Threats: Ranking of Risk

The di sease threat posed by inported aquatic animals will vary
consi derably, depending on the variable circunstances noted.
As such, differing levels of quarantine stringency wll apply
in order to mnimse introduction of diseases and pests.

It is possible to sem -quantify the relative risk involved
under different sets of circunstances in order to evaluate the
| evel of quarantine stringency which should be applied to a
particul ar case. A score systemwhich nmay be used for this
purpose is shown in Table 2. On this basis, aquatic species
proposed for transfer nmay be classified into | ower or higher

ri sk categories.

Stringency of Quarantine

Options and neasures available to ensure the introduction of
di sease free aquatic aninmals are unrestricted and may be

i nposed on potential inports in nmultiples of ever-increasing

| evel s of isolation, segregation, sanpling and health testing
progranms and procedures. Oten, the cost or conpexity of such
procedures effectively precludes the inportation of a species.
Thus, the level of stringency applied to a proposed transfer
shoul d be commensurate with the relative risk of entry of

di sease.

M ni nrum Quar anti ne Practices

The majority of di sease agents spread by internationa
transfers of aquatic ani mals have been external protozoan or
nmet azoan parasites. Many are readily observable and may be
treated. In the mpjority of these cases, the application of
i nexpensi ve, fundanental quarantine and treatnent may well
have prevented the incursions of these agents.

A mnimm | evel of quarantine and health certification is
therefore essential in preventing spread of diseases. Such
procedures can be basic in nature and are not necessarily
technically or econom cally demandi ng, but can be effective in
preventing unwanted spread of di seases.

M ni mum requi renents are di scussed bel ow, and additi onal
nmeasures which may be taken with high risk introductions are
further described in Appendix II1.
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Compliance with International Cuidelines

Quar anti ne practices, where possible, should conply with
recogni sed practices and guidelines, especially in regard to
sanpling and testing.

I nternational Obligations and Courtesies

| nporting nations shoul d advi se nei ghbouring countries of the
intention to inport at an early stage, to avoid potenti al
conflicts with regards species and di sease introductions,
especially where introduction into one country m ght adversely
affect another. A regional authority such as the South Pacific
Comm ssion mght play a role in this area.

Desi gnation of Inporting Authority

A governnment or sem -government authority should be designated
and a nmechani sm defined to assess proposals to transfer,

eval uation |ikely outcones of transfers, the suitability of
proposed procedures, the role of parasites and di seases of the
candi date species and to recommend to governnent appropriate
actions. The authority should be a forumfor |odgenent of

obj ections to the proposed novenment. The sane authority should
specify quarantine conditions and requirenents. This authority
may al so consi der ecol ogical inplications of proposed
transfers, or may seek this information el sewhere.

The inmporting authority nmust be represented by individuals
with expertise in the fisheries and veterinary sciences and
quarantine, as transfers involve detail ed know edge fromthese
fields (See Interdisciplinary Collaboration). In many
countries, a national specialist commttee or working group is
appointed for this purpose. Oten, one governnent departnent
responsi bl e for animal quarantine or fisheries retains final
authority guided by recommendati ons of the conmittee. Exanples
i nclude the Fisheries Research Directorate, Departnent of

Fi sheri es and Cceans, Canada (Anon 1984b), the State of Hawaii
Department of Agriculture (Brock 1986), and the Australian
Quaranti ne and | nspection Service.

Aut horitative international bodies such as the International
Council for Exploration of the Sea (I CES) may al so assune the
role of an inporting authority, providing advice to
governnents on introductions and transfers (Turner 1988). The
SPCis well placed to provide simlar advice to the Pacific

| sl ands regi on.

Regi onal Legislation and Uni form Practices

Legislation is essential to support quarantine for
introductions or transfers of aquatic organisnms. Legislation
shoul d enpower quarantine authorities in inmporting countries
to nmonitor, confiscate, destroy, enter facilities and regul ate
all aspects of the transfer and introduction process.
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Quarantine practices conmon to a geographic region, such as
the South Pacific confers considerable benefits with regard
ease of novenent within, and protection from di seases from
out si de the region.

Probl ens of Di sease Diagnosis and Di agnostic Requirenents

Sonme | evel of diagnostic capability and expertise inis
essential to satisfactorily certify that candi date species are
free fromdi seases and pests. In many cases it is possible to
make prelimnary exam nations and assessnments using basic

equi pnent. Subsequent col | aboration with nore specialised

| aboratories can usually be arranged if required the diagnosis
of viral and bacterial diseases and to undertake

hi st opat hol ogi cal exam nations. Therefore, in line with the
provi sion of basic quarantine fcilities, basic |aborarory
resources and skills can provide vital first line protection
agai nst introductions of pests and di seases, with additiona
resouces being utilised as necessary.

Aquatic animals often carry infectious mcro-organisns in the
absence of disease and satisfactory diagnostic procedures may
not be available. The detection of |latent infections may be
nost difficult, and nmay require specialised | aboratory
resources and trai ned personnell. Mny diseases affecting fish
are poorly characterised, and new di seases are certain to
energe, providing additional conplexities to disease

di agnosi s. Thus, inportation of fish and aquatic invertebrates
presents major challenges for quarantine, fisheries and
veterinary authorities.

I nterdi sci plinary Col |l aboration

The transfer of fish into new | ocations inpinges on many
specialist scientific disciplines. As such, authoritative
comment and involvenment is essential fromfisheries and
veterinary scientists, as well as quarantine personnel in
devel opi ng and i npl ementi ng aquati c ani mal quarantine and
health testing prograns. Further, this collaboration should
extend to scientific and quarantine staff in countries of
export, and may involve the international scientific comunity
where di sease or ecological matters arise.

Ecol ogi cal Consi derations

Consi deration of aquatic aninmal introductions or transfers
rai ses issues relating to ecol ogical inpacts. Quarantine
shoul d address prevention of disease or pests only in the
transferred species; Ecol ogical inpacts of proposed

i ntroductions should be the responsibility of personnel
qualified to make such assessnents. A strong case exists for
an expert conmttee which can address both issues.

Destructi on of Aninals
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Animal s in quarantine incurring di seases of quarantine

i nportance, unknown di seases or diseases refractory to
treatment should be destroyed, and all associated nmaterials
sterilised or disinfected. A decision to destroy should be
based strictly on di sease concerns, should be nmade by the

i mporting governnent after due consideration by the inporting
authority, and should be supported by appropriate |egislation.
Dynam ¢ Nature of Aquatic Animal Quarantine

Know edge rel ating to di seasesof aquatic animals is constantly
changi ng. Therefore, any system of quarantine nust be capable
of adapting to new or changi ng circunstances.

GUI DELI NES AND PRI NCl PLES FOR REG ONAL AQUATI C ANI MAL
QUARANTI NE

CGeneral Concepts

1. A conpelling case exists for quarantine of aquatic aninals
in view of the regional freedomfrom many serious diseases,
the history of serious disease introductions el sewhere and the
i mportance of fisheries resources to the Pacific Islands.

2. Quarantine should facilitate the transfer of aquatic
species, be practical and readily inplenented, should utilise
readily available facilities, and be cost efficient. It should
not be excessively restrictive to trade or inpose unnecessary
requi renments.

3. The stringency of quarantine should be consistent with the
relative risk of introducing disease with the candi date
species. A mninmum standard of quarantine should be applied to
all introductions or transfers, with increased stringency as
the risks of introducing disease in the candi date species
increase. Classification into lower risk and higher risk
categories is essential.

4. Quarantine should be inplenented on a case by case basis
whi ch eval uates all circunstances and variable factors
relating to the proposed introduction or transfer.

A full disease history of the candi date species, including a
detail ed review of specific pathogens, parasites, diseases and
pests, and the status of these agents in the source country or
region of origin should be conpil ed.

5. A protocol should be then devel oped which includes the
formul ation or application of specific tests or diagnostic
procedures which are consi dered necessary to detect specified
di sease agents, nunbers and tinmes of sanpling, nethods of
sanpling and ot her specific instructions to be followed in
relation to the candi date species. Conpliance with this
protocol should formthe basis of the Certificate of Health

I ssued by the testing and certifying authority.
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6. Quarantine and health certification procedures should be
conducted pre-transfer and post-transfer. Were possible, the
maj or conponent of quarantine and heal th exam nati on shoul d be
conducted pre-transfer.

7. \Where resources or information are insufficient to
reasonably permt the safe introduction of a species with

m ni mum qur anti ne, especially those species known to harbour
maj or pat hogens, then increased stringency of quarantine and
health certification should be applied or the transfer
stopped. A full and reasonabl e explanation for such actions
shoul d be given to the proponents of the transfer.

8. Conversely, where a case for transfer with reasonabl e
assurances of freedom from di sease or adverse ecol ogi ca

i npact exists, inporting and exporting authorities should
support, encourage and expedite such transfers, inposing
m ni mum quar anti ne requirenments comensurate with relative
risk.

9. Quarantine protocols should generally conply with

i nternational standards of sanpling and testing. They shoul d,
however, satisfy the requirenents of the inporting country or
region in the first instance.

10. Quarantine and health certification protocols should be
devel oped in col |l aboration between fisheries scientists,
veterinary scientists and quarantine authorities.

11. An inporting authority wth an advisory role to
governnents on quarantine issues should be forned. This body
should act as the forumfor all issues relating to inports of
aquatic animals and should consist of authorities in fisheries
and veterinary science, quarantine and aquatic ecol ogy.

12. Legislation should be present on which national quarantine
can be inplenmented or enforced, including the destruction of
ani mal s in quarantine.

13. Devel opnent of quarantine protocols requires a detail ed
know edge of the disease status of aquatic animals within the
region, and the nature and range of specific exotic diseases
whi ch may affect or be carried by the candi date species: In
this regard a national or regional database should be

devel oped whi ch nmay be continuously updated as new i nformation
becones avail abl e.

14. In the first instance, considerable |evels of assurance
for freedomfrom di sease are achi evabl e by hol di ng and
observing animals in quarantine, testing for parasites and
treating if necessary: Access to nore specialised |aboratories
and resources nmay be necessary to diagnose certain di seases

15. Sanpling for diseases should be done on a statistical
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basis on at | east two occasions during the quarantine period,
with testing imediately prior to transfer.

16. Testing for disease of concern should enpl oy the nost
sensitive avail abl e nmet hods.

17. Al animals which appear unhealthy or are di seased during
the transfer period in quarantine should be exam ned by a
conpetent authority and the cause of the di sease determ ned

18. Training in disease recognition, basic diagnostic

techni ques and the identification of protozoan and netazoan
parasites are is highly desirable for quarantine staff as an
aid to inplenentation of effective quarantine.

19. Quarantine practices and procedures nust be capabl e of
changing with new circunst ances.

20. Quarantine and freedom from di sease in introduced species
shoul d be treated as separate issue tothe ecol ogical or
envi ronnment al inpacts of such novenents.

Many gui delines and reconmendati ons are avail able on which
guar anti ne policies and practices nmay be based (Anon 1984b,
Brayl ey 1992, DeKinkelin 1992, DeKinkelin and Hedrick 1991,
Govern 1992b, Hunphrey 1988, Langdon 1990, Ledua and Adans
1988, Norton et al 1993a, Rohovec 1983, Turner 1988).

M ni mal quarantine requirenents

The follow ng are m ni num quaranti ne requirenments which shoul d
apply to all transfers or introductions, depending on the risk
of entry of disease. Additional neasures should be undertaken,
dependi ng on an eval uation of the risk of disease entry (Table
3), are discussed further in Appendix II1I.

Transfer of enmbryonic or juvenile animals. The range of

di seases that may be carried generally increases with age.
Eggs, enbryonic or juvenile |life stages should therefore be
transferred. Further, it is generally easier to maintain young
animals in captivity under quarantine conditions. Aninmals
shoul d be of the sanme age and be derived fromthe sanme source
or popul ati on.

Transfers on a batch by batch basis. Candi date species should
be transferred on a batch by batch basis: a batch is a group
of animals of the same age derived fromthe sanme popul ation
and mai ntai ned as an individual group. Mxing of aninmals,

wat er or equi pnment between batches shoul d be avoi ded.

Total tine in quarantine. Tinme spent in quarantine should be
determ ned by the relative risk of the transferred species
i ntroduci ng exotic disease (See Table 3).

It is not possible or desirable to stipulate exact tinmes which
animal s should be held in quarantine as the total tine
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required pre- and post-transfer will depend on a detail ed
eval uation of all variable factors relating to the candi date
species. For |ower risk species, a mninumtotal tinme in the
order of several weeks to several nonths is likely, with

prol onged, even lifetinme quarantine for certain higher risk
speci es.

Pre-transfer quarantine. Aninmals for transfer should be
collected and placed in a quarantine facility for health
exam nation and di sease testing. Treatnment should be used as
necessary prior to transfer (see treatnents and nedi cations).

Ani mal s nmust be critically exam ned for evidence of disease.
Subsanpl es of the popul ation nust be taken for exam nation for
parasites or other pathogenic agents on at |east one occasion
prior to transfer. Any ani mal which shows signs of disease
shoul d be exam ned and the cause of the di sease determ ned or
the transfer should be aborted.

Post-transfer quarantine. Aninmals should enter quarantine in
the inmporting country for health exam nation and di sease
t esting.

Ani mal s nmust be critically exam ned for evidence of disease.
Subsanpl es of the popul ation nust be taken for exam nation for
parasites or other agents. Any ani mal which shows signs of

di sease shoul d be exam ned and the cause of the disease
determ ned. If the cause cannot be determ ned, or if pathogens
or parasites of inportance are found, the transfer should be
abort ed.

Approval s and Pernmits. In order to prevent the introduction of
di sease or undesirable species, a systemof permts and
approval s i s necessary between responsible authorities in

i mporting and exporting countries. A system of approvals and
permts which mght be used is given in Appendix I11].

Rel ease from Quarantine. Animals nust not be rel eased from
quarantine in the inmporting country until approval is given by
the certifying authority. Only aninmals which are healthy and
do not pose a disease risk should be rel eased from quaranti ne.

Quar antine | nspection Procedures. Each consignnment of
transferred animals should be inspected by an official
appointed by the inporting authority upon entry to ensure that
i nported species conplies with any specified conditions and
that no other extraneous aninmals or plants are present. This
person should ensure all requirenents for quarantine are net.

Quarantine Facilities and Managenent. A physically secure,
isolated quarantine facility is required pre-transfer and
post-transfer to hold candi date species. Pre-transfer, the
facility should provide for the health exam nation of the
candi date species with mnimal risk of infection by further
di seases. Post-transfer, the facility should provide for
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heal t h exam nati on and di sease testing while mnimsing escape
of any di seases which may have inadvertently been inported
with the transferred species.

Physi cal security. Physical security of the quarantine
facility should be ensured to prevent agai nst inadvertent
entry by unauthorised persons and possible |oss or rel ease of
qguarantined animals. The facility should be |ocated within or
adj acent to an existing fisheries or animal health station,
preferably with 24 hour supervision. The facility should be
isolated by a fence or other structure, it should be | ockabl e,
wi th access only to designated personnel.

Location. Tanks, ponds, pools or other containers of an
appropriate size and volune for the introduced candi date
speci es should be constructed in a |ocation physically

i solated from other aquaculture facilities, waterways, ponds
or dans. Construction and siting should be such that, in the
event of an accidental spill or discharge, no water or animals
there-in will gain access to natural waterways. The siting of
the facility on sand, with construction of surrounding raised
barriers of sand or soil is a satisfactory safeguard.

| nt ake of water. Water should be derived from cl ean unpol | uted
sources. Incom ng water should be filtered pre-transfer
guarantine to prevent introductions of diseases and parasites
during the quarantine peri od.

Di scharge of water. Al water leaving the facility should be
regarded as potentially infected. As such, provision for
containment in a sunp or pond, wth subsequent chem cal

di sinfection, discharge into a | and-based pit or pond is
necessary. Effluent nust not be discharged directly into

nat ural waterways.

Water fl ow and plunbing. The post-transfer facility should be
constructed such that an air lock is present on the inflowin
order that accidental discharge via the inlet piping is

i npossi bl e.

Wat er _Managenent . Wherever possible, recircul ating systens
shoul d be installed, with replenishnment of water on a regul ar
basi s as required.

Conti nuous flow systens in the post-transfer facility should
be avoi ded due to problens of disinfection or sterilisation of
| arge volumes of effluent water. If such systens are used,
strategi es described in Appendix Ill should be adopted
including filtration, chem cal disinfection or irradiation.

Equi prent. Al equi pnent used, for exanple nets, containers,
pi pes, hoses, punps, should remain within the facility and not
be used for any other purpose unless disinfected or
sterilised.

Laboratory Area. A covered, enclosed area which can be used as
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a laboratory is necessary to prepare sanples and undertake
m croscopi ¢ exam nations. Containers and reagents should be
avai l abl e to collect sanples for dispatch to other

| aboratories for further exam nation if necessary.

Di sease Diagnosis and Health Exam nati ons. The m croscopic
exam nation of wet preparations of specinens taken from
candi dat e species to diagnose or exclude the presence of
external protozoan and netazoan parasites is a mninmm
requirenent.

M croscopi ¢ exam nation for such agents is readily undertaken
by individuals with a basic know edge of biology and access to
di ssecting and conmpound m croscopes. Training in the
recognition of protozoan and netazoan parasites of fish and
aquatic invertebrates, at |least into broad taxonom c groups,
as a basis for treatnment, would be an advant age.

Al'l animals which die or are unhealthy shoul d be exam ned.
Access to nore specialised |laboratory facilities and personnel
with experience in fish and shellfish diseases is desirable to
assist if disease problens are not resolvable with the
facilities available. A nunber of such |aboratories are
avai | abl e where detail ed , mcrobiol ogi cal and pat hol ogi cal
exam nations may be undertaken

A nunber of illustrate text books on the subject are avail able
and should be referred to.

Heal t h exam nations are necessary to detect sub-clinical or in
apparent infections in the population. At |east one such

exam nation should be conducted pre-transfer and at |east one
such exam nati on conducted post-transfer. The nunber of

ani mal s sanpl ed should be in accordance with standard sanpling
procedures, and the nunber taken commensurate with the known
or suspected di sease preval ence of specific diseases.

Freedom from speci fic di seases. A checklist of diseases or
parasites known to affect the candi date species should be
conplied and used as a basis for health certification for
freedom from such di seases. The use of specific diagnostic
procedures and tests may be necessary, and circunstances may
require nore stringent quarantine restrictions than the

m ni mum speci fi ed.

Treat ment and Medi cati on. Many di seases, especially the comon
di seases caused by external protozoans and netazoan agents,
can be treated using sinple, readily avail able chem cal s.

Commonl y used techniques for treatnent include baths of salt
or formalin, decreased salinity or short termfreshwater
bat hs for marine species. O her reagents may be used and may
be acquired specifically for the project.

Not e, however, that many parasites, especially the internal
parasites, cannot readily be treated.
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Hol di ng of stock fromthe wild often result in severe

out breaks of external protozoal or metazoan parasites: This
shoul d be prevented by an initial treatnment of animals on
entering the quarantine facility.

Health Certification

A permt or certificate froma responsible authority in the
country of origin verifying the origin of the stock, the stage
to be exported, the quarantine and di sease history, and
assurance that all specified tests, procedures and sanpling
has been conducted in accordance with the requirenents of the
i mporting country should be forwarded to the inporting
authority prior to transfer of the aninals.

Rel ease from Quaranti ne

Only animals which are healthy should be rel eased from
guar anti ne.
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Table 1. A partial Listing of Inportant D seases of Marine and
Estuari ne Aquatic Animals Spread by the International Mvenent
of Fish Crustaceans and Ml | uscs

Viral D seases of Fish
Viral haenorrhagi c septicaem a
Lynphocysti s
| nf ecti ous pancreatic necrosis

Viral D seases of Crustaceans
Monodon bacul ovi rus
| nf ecti ous hypodermal and haemat opoi etic necrosis virus
Hepat opancreatic parvo-1like virus

Viral Diseases of Mdlluscs _ _
Portugese oyster iridovirus-Iike disease,

Bacteri al Di seases of Fish
Aer ononas sal nponi ci da
Epi t hel i ocysti s
Mycobact eri um sp
Reni bact eri um sal noni nar um
Vi brio sp.

Fungal Diseases of Fish
Epi zooti c ul cerative syndromne

Protozoal D seases of Fish
Br ookl ynel l a hostilis
Qodi ni um sp.

Tri chodi na sp

Pr ot ozoan Di seases of Ml | uscs
M nchi ni a arnori ana
Hapl ospori di um nel soni (M nchinia nel soni)
Marteilia refringens
Bonam a ostraea,

Crustacean Di seases of_NbI!uscs
Mtilicola intestinalis
Mytilicola orientalis

Pests of Marine Ml uscs
Oyster drills
Ur osal pi nx ci nerea
Ccenebra erinacea
Pur pura cl ovi gera
Wr ns
Pseudost yl ochus ostreaophagus,
Pol ydora websteri
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Tabl e 2. Diseases of Fish, Crustaceans and Ml | uscs Listed by
O E (June 1993)

Fi sh Di seases

Viral haenorrhagi c septicaem a

Spring viraem a of carp

| nf ecti ous haemat opoi eti ¢ necrosis

Sal noni d herpesvirus (Type 2)

Reni bacteri osis (Reni bacterium sal moni narum
I ctalurid herpesvirus (Type 1)

Epi zooti ¢ haenat opoi eti c necrosis virus
Edwar dsi el |l osis (Edwardsiella ictaluri)

Mol | uscan D seases

Bonami asi s

Hapl ospori di osi s

Per ki nsosi s

I ridoviroses

M krocytosis (M krocytos macki ni)
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Table 3. Sem -quantitative Scoring Systemfor Assessnent of

Quarantine Stringency for Inports of Aquatic Aninmals

Ri sk Category (Score)

Lower Hi gher
Age at transfer
Egg _ _ + (1)
Larvae or juveniles + (1)
Adul t + (100)
Sour ce
Farm or hatchery reared + (1)
W | d- caught + (100)
CGeographic Oigin
Wthin natural range + (1)
Qut si de natural range + (100)
Country or Regional Disease Status
Free of specified diseases + (1)
Status uncertain + (100)
Speci fied di seases present + (100)
Di seases in Candi date species
Maj or di seases not descri bed + (1)
Recogni sed host to mmj or di seases + (100)
| nt erpretion:
Score Quar anti ne Stringency
<105 M ni mum quar anti ne appropriate
105- 400 Hi gher stringency, eg, G ant C am
Pr ot ocol
>400 Prol onged quaranti ne and di sease

testing of parent stock and progeny.
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Appendi x |. A partial Listing of Intentional and Unintentional
Introductions of Fish and Aquatic Invertebrates to |Islands of the South
Paci fic region and Hawaii (From El dredge 1993).

Fish

Albula vul pes bonefish (m) Anabas testudineus climbing perch (f)

Anchoa compressa (m) Ancistrus sp. bristle-nosed catfish (f)

Aristichthys nobilis bighead carp (f) Arius sp. (f)

Astronotus ocellatus cichlid (f) Barbus semifasciolatus Chinese barb (f)

Betta brederi fighting fish (f) Bidyanus bidyanus silver perch (f)

Carassius auratus goldfish (f) Carynx sp. jacks (m)

Centropyge flavissimus lemonpeel angelfish (m) Cephal opholus guttatus (m)

Cephal opholus urodeta (m) Channa (Ophiocephalus) striata striped
snakehead (f)

Cichla ocellaris cichlid (f) Cichlasoma nigrofasciatum convict
cichlid (f)

Cichlasoma sp. cichlid (f) Cichlasoma spilurum Cutter's cichlid (f)

Clarias batrachus walking catfish (f) Clarias macrocephal us catfish (f)

Col ossoma macropomum pacu (f) Corydoras aeneus bronze corydora (f)

Cromileptes altivelis (m) Ctenopharyngodon idella grass carp (f)

Cyprinus carpio common caro (f) Dorosoma petenense (m)

Epinephal us fasciatus (m) Epinephal us hexagonatus (m)

Epinephalus merra (m) Epinephalus spiniger (m)

Fundulus grandis (m) Gambusia affinis mosqguitofish (f)

Herklotsichthys quadrimacul atus (m) Hypophthal michthys molitrix silver carp (f)

Hypostomus sp. suckermouth or armoured catfish (f) Hypseleotris klunzingeri western

carp gudgeon (f)

| ctalurus punctatus catfish (f) Kuhlia rupestris (m)

Lates calcarifer barramundi (f) Leiopotherapon unicolor spangled perch
)

Leoporinus fasciatus blackbanded leporinus (f) Lethrinus sp. (m)

Lutjanus fulvus toau (m) Lutjanus gibbus (m)

Lutjanus guttatus snapper (m) Lutjanus kasmira taape (m)

Macquaria (Plectroplites) ambigua golden perch (f) Macquaria colorum?

Macquaria novemaculata Australian bass (f) Mesopristes argenteus silver grunter (f)

Micropterus dolomieui bass (f) Micropterus salmoides bass (f)

Misgurnus anguillicaudatus Oriental weatherfish (f) Morone saxatilis striped bass (m)

Mugil cephalus mullet(m) Mugiligobius parvus (m)

Neopomocentrus violascens (m) Omobranchus elongatus (m)

Oncorhynchus mykiss rainbow trout (f) Oncorhynchus tshawytscha Chinook

salmon (m)

Oreochromis aureus blue tilapia (f) Oreochromis hornorum (f)

Oreochromis mossambicus tilapia (f,m) Oreochromis niloticus Nile tilapia (f)

Osphronemus gourami giant gourami (f) Osteoglossum sp. arowana (f)

Parablennius thysanius (m) Parioglossus sp. (m)

Peckoltia sp. armoured catfish (f) Pelvicachromis pulcher (f)

Percalates colonorum estuary perch (f) Petroscirtes breviceps blenny (m)



Plecoglossus altivelis (m)
Poecilia mexicana (f,m)
Poecilia sp. topminnow (f)
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Potamal osa richmondia freshwater herring (f)

Pterophyllum sp. angelfish (f)
Puntius gonionotus Javanese carp (f)
Puntius seali barb (f)

Salmo trutta brown trout (f)

Sardinella marquesensis Marquesan sardine (m)

Serrasalmus sp. Pirhana (f)

Tandanus tandanus freshwater catfish (f)
Tilapia sp. tilapia ()

Trachystoma petardi freshwater mullet (f)

Trichogaster trichopterus three spot gourami (f)

Valamugil engeli mullet (m)

Xiphiphorus maculatus southern platyfish (f)

Crustaceans
Atergadopsisimmigrans crab (m)
Glabropilumnus seminudus crab (m)

Macrobrachium rosenbergii freshwater prawn (f)

Panopeus herbsti crab (m)
Penaeus japonicus Kuruma prawn (m)

Penaeus aztecus northern brown shrimp (m)

Penaeus monodon giant tiger prawn (m)

Penaeus semisulcatus green tiger prawn (m)

Procambrius clarkii freshwater crayfish (f)
Scylla serrata mangrove or red crab (m)

Bivalve Molluscs
Cellana mazatlandica limpet (m)

Crassostrea belcheri oyster (m)

Crassostrea gigas Pacific or Japanese oyster (m)

Crassostrea virginica American oyster (m)
Hippopus hippopus horse's hoof clam (m)
Perna viridis green mussel (m)

Pinctada maxima gold-lip shell pearl oyster (m)

Pteria penguin winged pear| shell (m)

Saccostrea commercialis Sydney rock oyster (m)

Poecilia latipinna (f,m)

Poecilia reticulata guppy (f)

Poecilia vittata (f,m)

Pteroiplichthys multiradiatus armoured
catfish (f)

Puntius filamantosus blackspot barb (f)

Puntius semifasciolatus (f)

Retropinna semoni Australian smelt (f)

Salvelinus fontinalis brook trout (f)

Sarotherodon melanotheron (m)

Synodontis sp. African catfish (f)

Tilapia rendalli

Tilapia Zllii redbelly tilapia (f)

Trichogaster pectoralis snakeskin
gourami (f)

Upeneus vittatus goatfish (m)

Xenentodon cancila Asian eedlefish (f)

Callinectes sapidus blue crab (m)
Macrobrachium lar freshwater prawn (f)
Metapenaeus ensis greasyback shrimp
(m)
Panopeus pacificus crab (m)
Penaeus indicus Indian white prawn (m)
Penaeus merguiensis banana prawn (m)
Penaeus stylirostris blus shrimp (m)
Penaeus vannamei whiteleg shrimp (m)
Schizophrys aspera crab (m)

Corbicula fluminea Asiatic freshwater
clam (f)
Crassostrea echinata Australian oyster
(m)
Crassostrea iredalel Philippine oyster
(m)
Cytheria meretrix Japanese clam (m)
Ostrea edulis European or flat oyster (m)
Pinctada fucata martens Japanese pear|
oyster (m)
Pinctada margaritifera black-lip pearl
oyster (m)
Saccostrea cucullata tuberculata
Mangrove oyster (m)
Tapes japonica Japanese or Manilla clam
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(m)
Tridacna derasa smooth giant clam (m) Tridacna gigas giant clam (m)
Tridacna sqguamosa fluted clam (m)

Gastropod Molluscs
Cipangopaludina chinensis Asian vivipariid snail (f) Haliotis cracherodii black abalone (m)

Haliotis rufescens red abalone (m) Lymnaea viridis freshwater snail (f)
Pila conica Freshwater ampullariid snail (f) Pomacea bridges apple or golden snall
Pomacea canaliculata apple or golden snail (f) Pomacea paludosa aprg;?a or golden snail
Trochus niloticus large trochus (m) Turbo (rgarmoratus green snail (m)
m=marine

f=freshwater
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Appendi x I'l. Diseases of Aquatic Animals in the South Pacific and Hawaii an
I sl ands: A Summary and Checkli st

Wi | e records of pathogens, parasites and pests affecting fish and aquatic
invertebrates within the pacific region are scarce, a snall but grow ng
body of data exists, denonstrating that, as el sewhere, disease is a ngjor
limting factor in production of these species. Many agents have been
descri bed unassoci ated with di sease, but should be regarded as potenti al
pat hogens under different circunstances, especially aquaculture (Table I).

Viruses and Viral D seases

A picorna-like virus is the cause of nortalities in larval barranundi Lates
calcarifer in Tahiti (Renault et al 1991). The penaeid shrinp viruses

i nfectious hypodernal and haenat opoi eti c necrosis virus and nonodon

bacul oviruses are recorded (Lightner 1988, Lightner et al 1983), but their
regi onal significance is uncertain, althought they are associated with high
nortalities el sewhere.

Bacterial and Bacterial D seases

Bacterial necrosis and heavy nortalities of cultured |Iarval Penaeus sp. and
Macr obrachi um sp. was described in Tahiti, with Vibrio al ginolyticus
causing "white pleura disease" in older aninmls (Aquacop 1977). Bacteri al
necrosis of cultured larval giant clanms Tridacnha sp. associated with
Vibrio sp., Aeronopnas sp. and Pl esiononas sp. nmay be a significant problem
(Brayl ey 1992).

Ri ckettsial infections appear common in giant clans Tridacna sp and

H ppopus hi ppopus. Mrtalities in adult broodstock associated with
rickettsial infections have been recorded from M cronesia (Norton et a
1993) are recorded, but asynptonatic infections appear conmmon, rarely

i nvoki ng a granul ocytic inflammatory response in juvenile animls (Brayley
1992).

Wnter nortality, a condition of young juvenile Tridacna gi gas and Tri dacha
maxi ma, occurs when clans are exposed to tenperatures |ess than 20°C, and
is associated with an intracellular bacterium of unknown identity in
surviving animals (Brayley 1992, Norton et al 1993). The condition has
resulted in heavy nortalities

Fungi and Fungal Di seases

Fungal invasion of juvenile Penaeus sp. and associated nortalities were
reported by Aquacop (1977) to be due to Lagenidium sp. and Sirol pidium sp.
with gill invasion by Fusarium sp. in Penaeus japoni cus broodstock
resulting in chronic nortalities.

Uncharact eri sed epi phytic fungi were associated with shell damage in
cultured giant clans (Anon 1991).

Prot ozoa and Protozoal Di seases

Aquacop (1977) reported |ow grade nortalities and gill necrosis in Penaeus
azt ecus and netapenaeus ensis associated with an uncharacteri sed anoeboi d
organism A marteilia or Paramarteilia - like sp. is the cause of nodul ar

lesions in Tridacna maxima in Fiji (Brayley 1992).

Per ki nsus sp appear comon in Tridacnha sp, and H ppopus hi ppopus, but are
unassoci ated with di sease (Brayley 1992, Norton et al 1993b).

Al gae and Al gal Diseases

Uncharact eri sed epi phytic al gae were associated with shell damage in
cultured giant clans (Anon 1991).



37

Pl atyhel mi nths and Pl atyhel mi nth D seases

Turbel laria. A turbellarian parasite Pseudostyl ochus sp. was associ at ed
with high nortalities in the oyster Crassostrea gigas inported from Japan
into Vanuatu for experinental aquaculture (Hallier 1977). Stylochus sp.
have resulted in high nortalities through predation in oysters Crassostrea
gi gas and crassostrea virginica (El dredge 1993). Stylochus sp. (S
matatasi) is a predator of giant clans in the Sol onon Islands (Anon 1991).

Pol ychaet es. The nudwor m Pol ydora sp. caused severe shell danmage in

i mported oysters Crassostrea gigas in Vanuatu and French Pol ynesi a

(El dredge 1993, Hallier 1977). Polydora websteri contributed to the
col I apse of aquaculture of the oyster Crassostrea virginica i n Hawai

(Bail ey-Brock 1990). Pol ychaete worns were al so associated with deaths and
shell deformities in cultured giant clanms (Anon 1991).

Pori phera (Sponges) and Poriferan D seases

The sponge Cliona sp. resulted in severe shell danage to inported Japanese
oysters Crassostrea gigas in vanuatu (Hallier 1977). Shell damage

associ ated with uncharacteri sed epi phytic sponges is also reported in
cultured giant clans (Anon 1991).

Crust acea and Crustacean D seases

Predation of cultured tridacnid clanms by crabs, probably xanthid crabs is
reported in the Sol onon |slands (Govan 1992a) and xant hid, portunid and
di ogenid crabs are noted by Govan et al (1993) as serious predators of
tridacnid clans in the region.

Mol | uscs and Mol | uscan Di seases

Predation of cultured giant clans by ranellid gastropods of the genus
Cymatidium is a nmajor problemthroughout the region (Anon 1987, El dredge
1993, Covan et al 1993). The oyster drill Cymatiumsp. killed stocks of
oyster Crassostrea gigas in Tonga. Infection and predation wth
pyramidel lid gastropod parasites including Tathrella sp. and Turbonilla sp.
is a serious problemof cultured giant clanms in Palau, Papua New Qui nea,
Sol omon | sl ands and Guam (Cumming 1988, Brayl ey 1992, Govan 1992b). At

| east 20 gastropod predators of giant clans have been identified, which
feed on tissues and present mmjor problens for cultured giant clanms. These
i ncl ude the genera Cantharus, Vexillum Cymatium Pleuropoca, Chicoreus,
Cronius, Mrula, Thais, Tathrella, Turbamlla and Mel o (Anon 1991).

Di seases of Uncertain Aetiol ogy

A 'virus' disease, initially reported in the Ganbi er group, was reported to
be responsible for nmass nortalities in pearl oysters Pinctada margaritifera
on Takapoto atoll, Tuanoto G oup, French Polynesia, with severe socio-
economic losses. It is uncertain on what basis the "virus" was di agnosed.
The di sease spread in cultured black lip pearl oysters in the Tuanotus
followi ng transfer of stocks anpong atolls (Anon 1985, 1988, Brayley 1991
Cabral 1989a, 1989b, El dredge 1993). Brayley (1991) reported the disease in
pear|l oysters and other bivalve nolluscs in the Tuanotu group which had
been transferred between atolls. Mre recently Cabral (1989b) considered
the aetiology to by a conplex of uncharacterised factors.

Mass nortalities characterised by mantle retraction and death in wild and
cultured giant clanms Tridacna gi gas and Hi ppopus hi ppopus occurred during
1992 in the Eastern Sol onon Islands (Gervis 1992).

A bacterial-like agent identified in juvenile Tridacna gi gas has been
associ ated with deaths after periods of cold weather (Brayley 1992).

Epi deni cs of a disease in several fish species characterised by ulcerating
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skin lesions, and resenbling epizootic ulcerative disease, was reported by
Coates (1984) in the Sepik Region of Papua New Gui nea. The di sease was

reported to cause hardship to people higher in the river systens due to
depl eti on of stocks.
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Table |. A Partial Checklist and Bi bliography of Pathogens, Parasites,
Pests and Di seases Recorded in Fish and Aquatic Invertebrates in the South
Paci fi ¢ and Hawai i an Regi ons

Viruses and Viral Diseases

Aetiological Agent Disease Host Species

DistributionReference/s
Baculovirus penaei "wild penaeid shrimp" HLightner et a 1989
Hepatopancreatic parvovirus Penaeid shrimp HLightner et a
1989
IHHNV Mortalities  Penaeus sp. FP,G,HEldredge 1993,
Lightner 1988, Lightner et al 1989
Lymphocystis Lymphocystis Sargocentron punctatiss mumHANderson et al 1988
Monodon baculovirus Penaeus monodon FP,HLightner et d
1983,1989
Picornavirus-like Encephalopathy Lates calcarifer FPRenault et a
1991
Rhabdovirus (uncharacterised) Penaeus sp. HLu et al 1991
Reo-like virus Penaeus japonicus H Lightner et al 1989

"Infectious hypodermal and haematopoietic necrosis virus

Bacteria and Bacterial Diseases

Aetiological Agent Disease Host Species

DistributionReference/s
Aeromonas sp. Bacterial necrosis  Tridacna sp. UbiquitousBrayley 1992
Plesiomonas sp. Bacterial necrosis Tridacna sp.  UbiquitousBrayley 1992
Rickettsia sp. Rickettsioss Tridacna sp. F,T,FSMBrayley 1992, Norton et
al 1993
Rickettsia sp. Rickettsiosis Hippopus hippopus F,T,FSMBrayley 1992,
Norton et al 1993
Vibrio alginolyticus White pleura Penaeus sp. FPAquacop 1977
Vibrio sp. Bacterial necrosis Tridacna sp. UbiquitousBrayley 1992
Uncharacterised Bacterial necrosis Macrobrachium rosenbergiiFPAquacop
1977
Uncharacterised Bacterial necrosis Penaeussp. FPAquacop 1977

Uncharacterised Winter mortality Tridacna gigasUBrayley 1992, Norton et



al 1993
Uncharacterised

Winter mortality
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Tridacna maximaUNorton et al 1993

Fungi and Fungal Diseases

Aetiological Agent Disease
DistributionReference/s

Host Species

Fusarium sp. Gill mycosis  Penaeus japonicus FPAquacop 1977
Lagenidium sp. Systemic mycosis Penaeus sp. FPAquacop 1977
Srolpidium sp. Systemic mycosis Penaeussp. FPAquacop 1977
Uncharacterised 99% mortality "Oysters" HEIldredge 1993
Uncharacterised Shell damage "Giant clams" SIAnon 1991
Uncharacterised Shell damage Trochus niloticus UEIldredge 1993

Protozoa and Protozoal Diseases

Aetiological Agent Disease
DistributionReference/s

Host Species

Cryptocaryon irritans External parasitism
Cryptocaryon irritans External parasitism
Cryptocaryon irritans External parasitism
Cryptocaryon irritans External parasitism
Cryptocaryon irritans External parasitism
Haemogregarina bigemina
Haemogregarina bigemina

1958a

Haemogregarina bigemina
Haemogregarina mugili
Haemogregarina mugili
Haemogregarina salarias

Hartmanella tahitiensis

1986,Eldredge 1993

Henneguya vitiensis

Lates calcarifer FPAquacop et al 1989
Carynx ignobilisFPAquacop et a 1989
Sganus argenteusFPAquacop et al 1989
Epinephal us microdonFPAquacop et a 1989
Coryphaena sp.FPAquacop et a 1989
Clinus perspicillatus NILaird 1958a
Mugil sp. Sl Laird
Trypterygion rufopileum NILaird 1958a
Awaous ocellaris SlLaird 1958a
Stenogobius genivittatusSlLaird 1958a
Salarias periophthalmus FLaird 1951
Saccostrea commercialis FPANgell

Leiognathus fasciatus FLaird 1950
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Marteilia / Paramarteilia sp. Focal lesons Tridacna maximaFBrayley 1992, Norton et a
1993

Perkinsus sp. Hippopus hippopus F Brayley 1992
Perkinsus sp. Tridacna sp. F Brayley 1992,
Norton et al 1993

Trichodina sp. Gut infection Acanthurus xanthopterus PNG,HBasson et a 1990
Uncharacterised amoeba Gill invason Metapenaeusensis  FPAquacop 1977
Uncharacterised amoeba Gill invasion Penaeus aztecus FPAquacop 1977

M onogenea and M onogenean Diseases

Aetiological Agent Disease Host Species
DistributionReference/s

Phylum PLATYHELMINTHES

ClassTREMATODA
Order MONOGENEA

Allopseudaxine sp. Katsuwonus pelamis NCRohde et a
1980
Allopseudaxinoides vagans Katsuwonus pelamis NCRohde et al 1980
Daitreosoma parva Ambassis miops Sl Laird
1958c
Diplectanum melanesiensis Epinephalusmerra  F, VLaird 1958b
Microcotyle sp. Mugil oligolepis VLaird 1958¢c
Neobenedenia melleni Oreochromis mossambicus  HKaneko et a 1988
Neothoracocotyle acanthocyhbii Acanthocybium solandiNCRohde et al

1980




Digenea and Digenean Diseases
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Aetiological Agent Disease
DistributionReference/s

Host Species

Phylum PLATYHELMINTHES
ClassTREMATODA
Order DIGENEA
Clinostomum sp. (metacercaria?)
Plagioporus sp. (metacercaria)
Syncoelium filiferum
Sephanostomum sp. (Metacercaria)

Katsuwonus pelamis

Oxyeleotris herwerdeniPNGCoates 1984
Poritescompressa  HAeby 1991
NCRohde et a 1980

Ambassis miops SlLaird 1958c

Nematodes and Nematode Diseases

Aetiological Agent Disease Host Species

DistributionReference/s
Echinocephalus overstreeti  Parasitism Taeniura melanospilosFPBeveridge 1991
Echinocephalus overstreeti  Parasitism Urogymnus asperrimusM | Beveridge 1991
Eustrongylides sp. Oxyeleotris herwerdeni PNGCoates 1984
Eustrongylides sp. Ophieleotris aporos PNGCoates 1984
Uncharacterised Parasitism Epinephal us microdonFPAquacop et a 1989

Cestodes and Cestode Diseases

Aetiological Agent Disease
DistributionReference/s

Host Species

Dasyrhynchus talismani

Floriceps minacanthus Parasitism

Aortic infection

Thunnus albacaresHBrill et a 1987
Carcharhinus melanopterusK Richmond & Caira
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1991
Uncharacterised Parasitism Epinephal us microdonFPAquacop et a 1989

Turbédlaria and Turbdlarian Diseases

Aetiological Agent Disease Host Species
DistributionReference/s

Phylum PLATYHELMINTHES
ClassTURBELLARIA

Pseudostyl ochus sp. Predation/mortality ~ Crassostrea gigasV Eldredge 1993,
Hallier 1977

Stylochus matatasi "Giant clams’ Sl Anon 1991
Stylochus sp. Predation Crassostrea gigas HEIldredge 1993
Stylochus sp. Predation/mortality ~ Crassostrea virginicaHEldredge 1993

Polychaetes, Polychaetal Diseases and Pests

Aetiological Agent Disease Host Species
DistributionReference/s

Phylum ANNEL IDA

ClassPOLYCHAETA
Polydora nuchalis "Oysters' H Bailey-
Brock 1990
Polydora websteri Shell damage "Oysters' HBailey-Brock
1990
Polydora sp. Shell damage Crassostrea gigas V,FPEIldredge 1993,
Hallier 1977
Polydora pacifica Shell damage "Pearl oysters' PEIdredge 1993

Uncharacterised "Giant clams' Sl Anon 1991
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Uncharacterised High mortality Pinctada maxima(?) PNGEIldredge 1993

Crustacea and Crustacean Diseases

Aetiological Agent Disease Host Species

DistributionReference/s
Phylum CRUSTACEA

Class COPEPODA
Argulus sp. Oxyeleotris herwerdeni PNG Coates 1984
Argulus papuensis Bunaka herwerdeni PNGRushton-
Mellor 1991
Branchiella thynni Acanthocybium solandri NCRohde et a
1980
Caligus bonito Katsuwonus pelamis NC  Rohdeet al 1980
Caligus productus Acanthocybium solandri NCRohde et a
1980
Caligus productus Katsuwonus pelamis NCRohde et a
1980
Jusheyhoea moseri Parasitism Macrourid fishes HKabata 1991
Renocila loriae External parasitism  Apogon (Pristiapogon) sp.PNGWilliams

& Bunkley-Williams 1992
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M olluscs, M olluscan Diseases and Pests

Aetiological Agent Disease Host Species

DistributionReference/s
Phylum MOLLUSCA
Burtsa granularis Predation Tridacnid clams UGovan et al 1993
Pyramidellid parasites Predation "Giant clams' Govan 1992b
Cymatium aquatile Predation Tridacnid clams TV,UGovan et d
1993
Cymatium muricinum Predation Tridacnid clams

AS,CI,FSM,MI,TV,Y Anon 1987,Eldredge 1993, Govan et al 1993
Cymatium nicobaricum Predation Tridacnid clams UGovan et al 1993
Cymatium pileare Predation Tridacnid clams UGovan et al 1993
Cymatium sp. Predation "Giant clams’ Anon 1991
Cymatium sp. "Drill" Crassostrea gigas TEIldredge 1993
Chicoreus palmarosae Predation Tridacnid clams UGovan et al 1993
Chicoreus ramosus Predation Tridacnid clams U,Y Eldredge 1993
Tathrellairedalel Predation Tridacna sp.

SI,G,PNG,FSM,PCumming 1988, Brayley 1992, Eldredge 1993
Sabia conica Scaring Trochus niloticus UEIldredge 1993

Porifera and Poriferan Diseases

Aetiological Agent Disease Host Species
DistributionReference/s
Cliona sp. Shell damage Crassostrea gigas VanuatuHallier 1977

Non-infectious Diseases
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Aetiological Agent Disease Host Species

DistributionReference/s
Decreased irradiation (?) Bleaching Tridacna sp. UbiquitousBrayley 1992
Decreased irradiation (?) Bleaching Hippopus hippopusUbiquitousBrayley
1992
Decreased temperature <20°CChilling Tridacna sp. UbiquitousBrayley 1992
Air supersaturation Gasbubbledisease  Tridacna sp. UbiquitousBrayley 1992
Air supersaturation Gasbubbledisease  Tridacna sp. UbiquitousBrayley 1992
Increased temperature >35°C Heat stress ~ Tridacna sp.  UbiquitousBrayley 1992
Nitrogen deficiency Nitrogen deficiency  Tridacna sp.  UbiquitousBrayley 1992
Decreased salinity Death, gill lesions Hippopus porcellanusUbiquitousBrayley
1992
Increasedsalinity >45ppt Shell closure Tridacna sp. UbiquitousBrayley 1992

Diseases of Unknown Aetiology

Aetiological Agent  Disease Host Species
DistributionReference/s

Unknown Muscle necrosis Macrobrachium rosenbergiiHAkiyama et al

1982

Unknown Mass mortalities Tridacna gigas SIGervis 1992

Unknown Mass mortalities Hippopus hippopus  SIGervis 1992

Unknown 22% mortality Crassostrea iredalel  FEldredge 1993
Deformed naupli Penaeus sp. FP  Aquacop 1977

Bacteria(?) "Whirling disease”  Penaeus sp. FPAquacop 1977

Unknown High mortalities Ostrea edulis TEldredge 1993
Ulceration  Toxotes sp. PNG Coates 1984
Ulceration  Scatophagus sp. PNG Coates 1984
Ulceration  Anguilla bicolor pacifica ~ PNGCoates 1984
Ulceration  Ophieleotris aporos PNG Coates 1984
Ulceration  Oxyeleotris herwerdeni PNG Coates 1984

Ulceration  Zenarchopterus kampeni PNG Coates 1984
Ulceration  "Mullet" PNG Coates
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1984
Ulceration  "Ariid catfish” PNG Coates 1984
Ulceration  "Gudgeons' PNG Coates 1984
Ulceration  Acanthopagrus berda PNG Uwate 1983
Ulceration Ambassis nalua PNG Uwate 1983
Unceration  Bunaka sp. PNG Uwate 1983
Ulceration  Cinetodus froggati PNG Uwate 1983
Ulceration Datnioides quadrifasciatus PNG Uwate 1983
Ulceration Eleotheronema tatradactylum PNG Uwate 1983
Ulceration = Glossogobiusgiurus PNG Uwate 1983
Ulceration Hexanematichthys lentaspis PNG Uwate 1983
Ulceration Hexanematichthyssp PNG Uwate 1983
Ulceration Hexanematichthys danielss PNG Uwate 1983
Ulceration Hexanematichthys latirostrisPNG Uwate 1983
Ulceration  Johnius belengeri PNG Uwate 1983
Ulceration Kurtus gulliveri PNG Uwate 1983.
Ulceration Lates calcarifer PNG Uwate 1983;
Ulceration Liza dussumieri PNG Uwate 1983
Ulceration Lobotes surinamensis PNG  Uwate 1983
Ulceration  Lutjanius sp. PNG Uwate 1983
Ulceration  Oxyeleotris sp. PNG Uwate 1983
Ulceration Parambassis gulliveri PNG  Uwate 1983
Ulceration  Polydactylus sheridani PNG Uwate 1983
Ulceration  Priopidichthys gymnocephalusPNG Uwate 1983
Ulceration  Scatophagus argus PNG Uwate 1983
Ulceration  Scutengraulis seratchleyi PNGUwate 1983
Ulceration  Selentoca multifasciata PNG Uwate 1983
Ulceration  Tilapia mossambica PNG Uwate 1983
Ulceration  Toxotes chartareus PNG Uwate 1983

Uncharacterised Mass mortalities Pinctada margaritifer FPAnon 1985,

Brayley 1991, Cabral 1989a,1989b, Eldredge 1993

Uncharacterised Mass mortalities "Molluscs'  FPAnon 1985, Brayley

1991
Lymphoma Penaeus vannamei H Lightner &

Brock 1987

AS = American Samoa; Cl = Cook Idands; F = Fiji; FP = French Polynesia; FSM = Federated
States of Micronesia; G = Guam; H = Hawaii; MI = Marshall Idlands;NI = Norfolk Island;
PNG = Papua New Guinea; SI = Solomon Islands; T = Tonga

TV = Tuvau; U = Ubiquitous; V = Vanuatu; Y = Yap
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APPENDI X ||| General Principles and Guidelines for Aquatic
Ani mal Quarantine: Mnimal Requirenments and Conditions for
| ncreased Stringency

Animal s for Transfer. The aim of quarantine should be the
transfer of specific disease free stock, with quarantine and
health testing in the country of entry an additi onal
precaution agai nst inadvertent entry of disease. In general,
the range of diseases and parasites that nay be carried is
greater with age. many such agents are carried in the absence
of disease and may be particularly difficult to detect. Thus,
the intent should be to transfer enbryonic or juvenile life
stages in all cases.

The best nethod to ensure disease free stock is breed the
juvenile |ife stages from broodstock held in quarantine.

i. Where possible, the candi date species should be transferred
as fertilised ova, or as larval or juvenile stages.

ii. Stocks of candi date species may be established in a
guarantine facility, tested for pathogens, parasites and
pests, and subsequently transferred for further evaluation in
guarantine in the country of entry.

iii. Stocks of candidate species for breeding purposes should
be established in an approved quarantine facility. The progeny
of this stock should be considered for transfer, subject to
guar anti ne and exam nation for pathogens, parasites and pests
as specifi ed.

iv. Candidate species are collected and transferred directly
to quarantine facilities in the inporting country. This option
necessi tates thorough eval uati on of disease freedomin
guarantine. Animals may be inported with or wi thout health
certification and placed in quarantine for further eval uation.
In the case of mature animals inported with mninmal health
certification, such animals should not be released from
quarantine; rather, they should be used for breeding purposes,
wi th progeny subject to intensive di sease testing procedures.

v. Where continued inports are likely, broodstock should be
est abl i shed frominported stocks in an approved quarantine
facility in the inporting country to obviate the need for
continued inports from el sewhere

Approvals and Permits. In order to prevent the introduction of
di sease, extraneous species, illegal substances or

ecol ogically undesirabl e species, a formal systemof permts
and approvals is necessary between responsible authorities in
i mporting and exporting countries.

i. An Inport Request should be forwarded by the proponent
seeking the transfer to the inporting authority in the
inmporting country, providing full details of the proposed
transfer and seeking perm ssion to proceed with the transfer.
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ii. An Approval to Proceed should be issued by the inporting
authority in the inporting country if, after due consideration
of biological, ecological and health risks posed by the
proposed transferor, valid reasons as to why the inport should
not proceed cannot be found. Reasons for rejection of the
request should be clearly explained to the proponent. The
approval to proceed should clearly and in detail specify the
nature of the quarantine, disease testing and health
certification which will be necessary to inport the candi date
species. These criteria should be devel oped in consultation
with authorities on fish disease and quarantine matters.

iii. ACertificate of Health, duly signed by qualified and
desi gnated Governnment officer/s in the country of export
verifying that all requirenents for health testing and

quar anti ne have been met shoul d be obtained by the inporting
authority directly fromthe exporting authority.

iv. A Permit to Inport should then be issued by the inporting
authority upon satisfactory conpliance with specified

guar anti ne, diseases testing, health certification and receipt
of the Certificate of Health. A permt to inport should
acconpany each batch of aninmals which are transferred

v. The inporting authority should be advised i medi ately of
any occurrences or diseases, breaches of quarantine or other
ci rcunst ances which may inpact on the security of the

candi date species for transfer. Such occurrences nay nmtigate
agai nst te transfer.

Quar anti ne Procedures.

i . Broodstock for breeding purposes should be selected from
animals with no known history or evidence of disease.
Preferably, they will have been maintai ned under isol ated
condi tions and have been subject to regular exam nation for
pat hogens and parasites.

ii. Any aninmal selected for broodstock which appears unhealthy
shoul d be renoved and a detail ed pat hol ogi cal exam nation
conduct ed.

iti. In the case of fish or crustaceans, prophylactic
treatnment for external protozoa and nmetazoa shoul d be
conducted. In the case of nolluscs, the external shell of each
ani mal shoul d be scrubbed and cl eaned to renove all epiphytic
animal s and plants. O her prophylactic treatnments shoul d be
applied at the discretion of the inporting or exporting
authority, provided that pathogens and parasites of quarantine
concern are not nmasked by such treatnents.

iv. Tanks, containers or other holding or culture facilities
shoul d be thoroughly disinfected prior to the introduction of
t he broodstock or stocks for transfer, after renpval of stocks
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and after any outbreaks of disease resulting in |osses or
destruction of stocks.

v. Handling and environnmental stresses should be m nimsed at
all tines.

Vi. In the case of animals spawning in quarantine with the F1
generation proposed for export, ova and sperm shoul d be
collected or renoved fromthe tanks inmedi ately after
spawni ng, and fertilisation and subsequent incubation
conducted in clean facilities supplied by an i ndependent water

suppl y.

vii. Feeding of broodstock should preferably be done using
sterile foodstuffs or, where live foodstuffs are required, the
feed should be reared in the |aboratory and be free from

pot enti al pat hogens.

viii. Animals bred in quarantine for export should best be
mai nt ai ned and nonitored for a m nimum period of 6 nonths and
preferably 12 nonths. During this tinme, periodic sanpling of
animals for | aboratory exam nation should be conducted and

ot her tests or exam nations conducted to determ ne the
presence of disease (see disease testing).

i Xx. The occurrence of pathogens refractory to treatnent,
unexpl ained nortalities or |esions consistent with infectious
m croorgani snms in any batch shoul d be consi dered grounds for
destruction or non-export of that batch.

X. The occurrence of disease in animals within the facility
should result in inmediate notification of the inporting
authority if any animal s have been export ed.

Quarantine Facilities and Managenent

A physically secure quarantine facility should be mandatory
for pre-transfer holding and testing of candi date species.
Such a facility is necessary to avoid introduction of

pat hogens and parasites to the stocks in quarantine fromthe
surroundi ng environment .

The quarantine facilities should best be |ocated in areas
remote from aquacul ture establishnments, natural waterways and
ot her potential sources of contam nation.

i. Incom ng water should be sterilised or disinfected to
m nimse entry of pathogens. This may be achieved in several
ways:

a. Use of spring, ground, artesian or well waters which
contain no flora and fauna prior to intake

b. Filtration to 1 m cron and/or
c. Utraviolet sterilisation and/or
d. Ozone sterilisation

ii. Afacility based on recirculation of water and bi ol ogi cal
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filtration shoul d be used.

iti. Al candidates for transfer should be maintained in
bat ches, with groups or age classes isolated with respect to
wat er supply, equipnment and handl i ng.

iv. All other animals and birds should be excluded fromthe
quarantine facility.

v. Al ponds, tanks and other containers should be
individually identified

vi. Daily records of all operating procedures and records for
each batch of animals nmust be accurately maintai ned and nmade
avai | abl e for inspection.

vii. Access to the facility should be restricted to trained,
aut hori sed staff who shoul d be under the supervision of
appropriately qualified individuals staff to ensure conpliance
wi th operational requirenents.

viii. Entry and exit for personnel operating the facility
shoul d be through an appropriate disinfection station, with
f oot bat hs, showers and changes of clothing as a m ni mum
requirenent.

i Xx. Strict quarantine and disinfection should be maintai ned by
personnel when novi ng between batches of groups of animals
within the facility, including disinfection of hands, arns,

| egs and feet or boots.

D sease Testing and Heal t h Exam nations. Sonme neasure of

| aboratory exam nation is required to detect pathogens and
parasites. It is not possible to certify freedom from
parasitic protozoa or netazoa w thout m croscopic exani nation,
and exam nations for freedomfromviral, bacterial and funga
pat hogens may require access to specialised | aboratories.

i . Wherever possible, the candidate species should be obtained
froma production facility or area that has a docunented
history of testing and freedom from prescribed di seases, for a
period or at |east 1-2 years.

ii. Sanpling for pathogens, parasites and pests should be
conducted whil st the candi date species is in quarantine.

iii. Sanpling should be carried out under the supervision of a
fish health officer or other conpetent person appointed or
approved by the inporting authority.

iv. Sanple size should be based on achieving a 95% probability
of detecting an agent in a particular batch or lot, with an
assuned incidence of the carrier state.

v. Additional testing should be undertaken using known
suscepti bl e test species co-habited with the introduced
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candi dat e species, or other native species as appropriate.

vi. Testing should be undertaken in an appropriately equi pped
| aboratory, and shoul d be supervised by a conpetent person
appoi nted or approved by the inporting authority, who is
famliar with the nature of pathogens and parasites being
sought .

vii. Testing for disease should consist of exam ning
sub-sanpl es of the popul ation for specific pathogens or
parasites as determ ned for the candi date genus or species. In
addition to specifying freedom from known pat hogens of
guaranti ne concern criteria should be established which wll
render the candi date species unsuitable for export or rel ease
from quarantine, even in the absence of definitive
identification of an infectious agent: Such criteria should

i ncl ude

a. The occurrence of gross, histological or ultrastructural

ti ssue changes of a proliferative, necrotic, inflanmatory or
degenerative nature associated with, typical of, or consistent
with viral, bacterial, fungal, protozoan or netazoan agents,

i ncluding the occurrence of viral-induced inclusion bodies,
and including agents which may not yet be known or descri bed.

b. The occurrence of viral, bacterial fungal protozoan or
nmet azoan agents known to be pathogenic for other classes of
mari ne aquatic ani nmals.

c. The occurrence of unexplained |esions, tissue changes or
nortalities.

The presence of commensal or synbiotic organi snms including
bacteria and protozoa shoul d not be considered a primary
reason for preventing transfer of the candi date species
(Brayl ey 1992).

viii. Disease testing may be done by | aboratories renpte from
the quarantine facility provided |logistics for dispatch of
sanpl es are addressed satisfactorily, ensuring delays are not
incurred in recei pt of sanples which may render exam nations
futile.

i Xx. Any and all individuals which display signs of disease or
are ot herw se abnormal or die should be subject to a clinical
and/or | aboratory exam nation to determ ne the cause of

di sease.

X. A cl ear understanding of the exact nunbers of sanples
required, their nature, ie fresh, on ice, fixed, and the tines
of collection, and the collecting and exam ni ng personnel

iv. Cose collaboration between the collecting staff and the
exam ning staff is necessary.

v. Considerations as for pre-transfer testing apply.
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Treatments and Medi cations. The collection and hol di ng of
stock fromnon-captive sources will often result in fulmnant
out breaks of external protozoan or nmetazoan parasites: This
shoul d be prevented by an initial prophylactic treatnent of
broodstock on entering the quarantine facility.

i . The subsequent occurrence of disease or pests in the
candi date species while in quarantine should not necessarily
termnate the program If the causative agent is diagnosed,
and is anenable to treatnment, such treatnent shoul d proceed,
and if successful, and if acceptable to the inporting
authority, transfer procedures should conti nue.

ii. If the outbreaks of di sease cannot be controlled, or are
due to specific pathogens of quarantine concern, the disease
stocks shoul d be destroyed and di sposed of in an approved
manner

iiti. If specified pathogens of concern are identified during
guar anti ne, which are not anenable to treatnent, stocks should
be destroyed and di sposed of in an approved manner: In this
case, full and thorough disinfection and sterilisation
procedures should be initiated to renove all infectious
material fromthe facility.

iv. Prophylactic treatnment of broodstock or stocks introduced
into the quarantine facility should be undertaken to elim nate
external protozoa and netazoa.

v. The inported species, where feasible, should be treated on
arrival in a manner to disinfect and renove potentially
i nfectious surface or system c ncro-organi sns

Health Certification

i. Apermt or certificate froma responsible authority in the
country of origin verifying the origin of the stock, the stage
to be exported, the quarantine and di sease history, and
assurance that all specified tests, procedures and sanpling
has been conducted in accordance with the requirenents of the
importing country should ultinmately be forwarded to the
inmporting authority prior to issuance of a Permt to inport.

ii. Certification that inspections, testing procedures and

ot her requirenments nmust be carried out by qualified personnel
duly authorised by the exporting and inporting countries. For
this purpose, individual with appropriate training and

experi ence should be nom nated as accredited signatories for
t he quarantine program

General principles: Post-Transfer Considerations

c. Quarantine Procedures
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| nspection and authorisation of each consignnment on arrival at
point of entry by a Quarantine O ficer

i. Point of entry inspection should be conducted to ensure
conpliance with specified conditions, nunbers, species and
presence of extraneous materials or substances.

ii. The inspecting authority at point of entry should have
fully conpleted permit to inmport fornms, together with
appropriate docunentation from exporting country

iti. Followi ng arrival, depending on the specific requirenents
for the species and the conditions stipulated for entry,

rel ease under the direction of the inporting authority of

i mported ani mal s shoul d be to;

a. A quarantine facility for further inspections and di sease
testing

b. Release directly for culture or release to the environnment
according tot the inporting conditions.

iv. C ose collaboration and coordi nati on between
guarantine/inporting authorities and the proponent/s of the
transfer is essential to ensure the efficient quarantine

cl earance and entry into the holding facility with mninm

del ays: Individuals fromthe inporting authority and the
proponents organi sations should be nom nated for this purpose.

V.. Release fromthe quarantine facility should be done
foll owi ng thorough certification of freedomfrom di sease and
aut horisation by the inporting authority.

d. Quarantine Facilities and Managenent. Post-transfer
guarantine is necessary as a safeguard agai nst inadvertent
transfers of pathogens and parasites in candi date species
subject to intensive quarantine and health certification
procedures pre-transfer; or

| s essential for candi date species not subject to intensive
qguar anti ne and di sease testing.

Quarantine facilities must provide for the m crobiol ogical
secure housing of aquatic animals, with appropriate neans of
sterilisation and disinfection of all wastes and effluent to
prevent escape of potential pathogens into the environnent of
the inmporting country.

i. All effluent from quarantine establishnments receiving and
hol di ng transferred species nust be sterilised or otherw se
treated and di sposed of in an approved manner which wll
ensure the inactivation of all infectious mcro-organi sns
present. This may be by chem cal disinfection, discharge into
a sunp or desiccation in porous ground renmote fromthe aquatic
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envi ronnent.

iii. Followng arrival and point of entry quarantine

i nspection, transport water, packing materials, containers

and associ ated shipping itens nust be sterilised and di sposed
of in an approved manner which will ensure inactivation of any
i nfecti ous agents present.

iv. Acclimtion of transferred eggs, larvae, adults to
environnmental conditions followi ng arrival should be done in a
manner which mnimsed m xing of transport water and final
hol di ng waters

v. Incom ng water should be sterilised or disinfected. This
may be achieved in several ways:

a. Use of spring, ground, artesian or well waters which
contain no flora or fauna prior to intake

b. Filtration to 1 m cron and/or

c. Utraviolet sterilisation and/or

d. Ozone sterilisation

or

vi. Water used shall be recirculated, filtered biologically
and physically and UV sterilised, with water for exchanges
treated in an appropriate manner on di scharge.

vii. Facilities nust be approved and regularly inspected by a
conpet ent governnent authority to ensure effectiveness and
conpliance with specified requirenents.

viii. Water quality in the facility should be nonitored at al
times, or at regular intervals, to ensure that nortalities in
guarantine are not due to adverse environnental conditions,
but rather to di sease agents: Records should include
tenperature, ph, nitrite, ammonia, nitrate, oxygen at a

m ni mum Such nonitoring should apply to recircul ated water,
as well as water taken fromthe external environnent.

ix. All nortalities and cases of clinical disease should be
carefully recorded and investigated. Al such cases should be
reported i mediately to the regulatory authority, and if
appropriate,be referred for detail ed | aboratory exam nati on.
The cause of all nortalities should be ascertai ned and
reported in witing.

X. Full accountability of all animals nmust be nuintained, with
witten records or | osses, neans of disposal and reasons for
| osses.

xi. Daily records of all operating procedures and records for
each batch of animals nmust be accurately maintai ned and nmade
avai | abl e for inspection.

Xii. Transferred species within the facility nust be
mai ntai ned on a batch by batch basis, with housing in
i ndi vi dual tanks or conpartnents, and precautions taken to
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exclude transfer or water, stock or pathogens between bat ches:
For this purpose, separate equipnment nust be available for
each batch or group, which should not be transferred between
groups

xii. No equipnment should enter or |eave the facility w thout
sterilisation of disinfection.

Xiii. To ensure conpliance with operational requirenents,
access to the facility should be restricted to trained,
aut hori sed staff who shoul d be under the supervision of
appropriately qualified individuals

xiv. Entry and exit for personnel operating the facility
shoul d be through an appropriate disinfection station, with
f oot bat hs, showers and changes of clothing as a m ni mum
requirenent.

xv. Personnel operating the quarantine facility shoul d not
visit other aquacul ture establishnments within three days of
being on the facility

xvi. Disposal of all solid wastes nust be done in approved
manner as to ensure that infectious agents do not escape from
the facility

Xxvii. Adjacent, physically isolated |aboratory facilities
shoul d be present for inspection and sanple preparation. The
facility should be readily disinfected and all wastes,

ef fl uent and packagi ng processed as above.

Xviii. Unauthorised persons should not be permtted on the
facility at any tinme

iixx. Al other animals should be excluded fromthe quarantine
facility



