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Executive summary

In mid-1998, AQIS received an access request to alow the importation of Caifornian sealions
from European zoos to an Audraian zoo. The last importation of ased or sealion into Audraia
wasin 1997, from New Zedand, and import conditions specific to that case were promulgated.

Since then, AQIS has put in place aforma process for conducting import risk anayses that may
cover aspecies or group of species from al countries, i.e ageneric risk anadysis. AQIS, in
consultation with stakeholders, chose the routine path for thisrisk andlysis, i.e. itisbeing
conducted “in house” drawing extensvely on published literature and persona advice from
veterinariansin Audtrdiaand New Zedand who are experienced in pinniped management and
disease. This document isageneric risk andysis for al pinniped species, including sedls, sea
lions and walruses. Quarantine requriements to cover these species were devel oped.

Initidly alist of dl potentid hazards was compiled. Those identified as disease agents of concern
and requiring detailed consideration were identified on the following criteria

they are carried by pinnipeds,
are infectious,

are exatic, or if present in Audrdia are subject to officid controls (including notifiable
human diseases),

are OIE ligted and/or likely to cause sgnificant harm in Audtrdia
The nine agents selected for detailed examingtion are;
Morhilliviruses, chiefly phocine distemper virus (PDV)
San Migud sealion virus (SMSV)
Influenza A virus
Phocid herpesvirus (PhHV)
Sedl Pox virus
Rabiesvirus
Mycobacterium tuberculosis
Brucella spp.
Trichinella spiralis

Following detailed examination, it was decided that specific quarantine measuresin relation to
rabies, Brucellae speciesfound in pinnipeds, and Trichinella spiralis are unnecessary.

Of the agents for which quarantine messures are deemed necessary, phocine distemper virus
presents the most seriousrisk. This agent has been the cause of the most devadtating lossesin
wild sedsin recorded history. Austrdia s wild sed populations gppear not to have been
exposed to this agent, and therefore may be highly susceptible. Its exclusion from thisregion is
considered of utmost importance.

Mycobacterium tuberculosis isendemic in sedsin Audrdian waters. Theindusion of this
agent for quarantine requirements relates to its serious zoonotic potential and the threat posed to



vauable zoo specimens that may associate with the imported animd.

In developing import requirements for domestic animals, AQIS generdly follows the Office
Internationd des Epizocties (OIE) hedth andards as set out in the Internationd Anima Hedlth
Code. Of the diseases affecting pinnipeds, few are covered by the International Anima Hesdlth
Code and AQI'S has devel oped requirements based on available knowledge of these diseases.

The quarantine measures chosen to provide an gppropriate level of protection (ALOP) for
Augrdiainclude; requirements that the exporting ingtitution be free from certain diseasesfor a
specified period of time; the animals spend time in pre-export (PEQ) and pogt-arriva quarantine
(PAQ); and, where applicable, tests be conducted for evidence/absence of infection. For some
disease agents the appropriate period to be served in quarantine differs from that for other
agents. In congtructing the import requirements, the longest period has been adopted.

In determining the required standard for a PEQ facility, AQIS has consdered the means of
transmission of the disease agents of concern, whether by aerosols, direct or indirect contact or
al of these.

Determination of gppropriate PAQ measures has smilarly been based on the available
knowledge of the disease agents.

The quarantine requirements for pinnipeds may be summarised as follows:

Mor billiviruses, chiefly phocine Ingtitution of export must have been free from the disease for

distemper virus one year, testing required, PEQ and PAQ.

San Miguel sea lion virus Institution of export must have been free from the disease for

(SMSV) two years, PEQ and PAQ.

Influenza A virus Ingtitution of export must have been free from the disease for
three months, PEQ and PAQ.

Phocid her pesvirus (PhHV) Institution of export must have been free from the disease for

one year, testing required, PEQ and PAQ followed by
permanent confinement in afacility that precludes contact
with pinnipeds destined to return to the wild.

Seal Pox virus Ingtitution of export must have been free from the disease for
one year, PEQ and PAQ.

Mycobacterium tuberculosis Ingtitution of export must have been free from the disease in
pinnipeds for six years, PEQ and PAQ surveillance of the
animal.

AQISwill permit the importation of live pinnipeds from countries whose Veterinary Authority has
been assessed and gpproved. In the case of countries that have a recent hitory of exporting live
animals and genetic materid to Audraiain compliance with Audrdia s quarantine requirements,
no further assessment will be required. Where thisis not the case, assessment of the Veterinary
Authority may be conducted first, with additional AQIS involvement in pre-export procedures.

It isincumbent on the importer to ensure that al other lega requirements, e.g. those under the
Wildlife Protection (Regulation of Exports and Imports) Act (1982) are followed. Adviceto
this effect isincluded in the quarantine requirements.
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1. INTRODUCTION

1.1 Background

The display of exotic animasin zoos provides many functions beyond that of Smply a collection
of animasfor exhibition. The scientific, teaching and conservation roles are clearly defined within
a zoo charter and recognised by Australian and internationa government and non-government
organisations. The commitments of many countries to genetic diversity and the conservation of

species are recognised.

There have been few importations of pinnipedsto Audrdiain recent years. Audradiahasin
place conditions for the importation of Cdifornian sealions (Zalophus californianus) from New
Zedand. These were developed to cater for a specific import of two animals, and were not
designed to alow for the importation of animas from other countries where the disease risks may
be different.

An Austrdian zoo has expressed interest in the acquisition of two young Cdifornian sealions,
currently about two years of age. Further access requests are likely in the future.

1.2 Current quarantine policy and practice

The Quarantine Act (1908) and subordinate legidation, including Quarantine Proclamation
1998, isthe basis of human, anima and plant quarantine in Audtrdia The scope of quarantine is
defined in section 4 of the Act asfollows

"In this Act, Quarantine has relation to measures for the ingpection, exclusion, detention,
observation, segregeation, isolation, protection, trestment, sanitary regulation, and
disnfection of vessels, ingalations, persons, goods, things, animds, or plants, and having
astheir object the prevention of the introduction, establishment or spread of diseases or
pests affecting human beings, animds, or plants.”

The Act provides that the Governor-Generd in Executive Council may, by proclamation, prohibit
the importation into Audraia of any articles likely to introduce any infectious or contagious
disease, or disease or pest affecting persons, animas or plants. This power of prohibition may
be applied generaly or subject to any specified conditions or retrictions that, if applied, must
relate to pest or disease concerns.

Under Section 46A of the The Quarantine Act (1908), imported animaswill normaly be
required to undergo a period of post-arrival quarantine in a premises approved by AQIS. At the
end of the pogt-arriva quarantine period, zoo animaswill normaly be rdeased from quarantine
under quarantine surveillance (under sub-section 52 (5) of the Act). While under quarantine
survelllance they will be subject to prescribed conditions which may include permanent
confinement in azoo or ingditution gpproved as an "gpproved inditution' or an 'gpproved
zoologica organization' under the Wildlife Protection (Regulation of Exports & Imports) Act
1982. They will be kept under quarantine surveillance for as long as consdered necessary.

Quarantine Proclamation (1998) sets out the conditions that govern the importation of animas
and animd productsinto Audtralia. Under this proclamation the importation of live animds, other



than domestic cats and dogs from New Zedland, is prohibited unless accompanied by a permit to
import granted by the Director of Quarantine.

The Director of Anima and Plant Quarantine (the Secretary of the Department of Agriculture
Fisheries and Forestry, Australia) may permit unrestricted entry of products or entry subject to
compliance with conditions specified in a quarantine protocol. An import risk andysis (IRA)
results in the establishment of quarantine policy that may prohibit importation or alow importation
under specified conditions.

The Environment Protection (Impact of Proposals) Act 1974 and the Adminidtrétive
Procedures under that Act require the consderation of whether Commonweslth action (such as
the granting of an import permit) is an action which will, or islikely to, affect the environment to a
ggnificant extent or which will have the effect of permitting or facilitating an action by another
person which will or islikdly to result in such an effect. AQIS consdersthat decisonsto permit
the entry of anima products, made under the Quarantine Act and consstent with Audtrdia' s
conservative approach to risk, would generdly be unlikely to condtitute actions leading to
sgnificant adverse effects on the environment.

Permisson to import non-domestic animas must be granted under the Wildlife Protection
(Regulation of Exports & Imports) Act (1982) and the Quarantine Act (1908).

The Wildlife Protection (Regulation of Exports & Imports) Act (1982) isan Act to further
the protection and conservation of wildlife by regulating the export and import of certain animas,
plants and goods, and by regulating the possession of certain exotic birds, and for related
purposes. This Act providesthe legidative framework for the administration of CITES
requirementsin Audtrdia

Animasligted by the Convention on Internationa Trade in Endangered Species of Wild Fauna
and Flora (CITES) are subject to gtrict international rules relating to conservation of the species,
including limitations on the source of these animas and how they are managed pogt-arrivd.

Each application for the importation of a non-domestic vertebrate species must be subject to
assessment for potentid to escape, establish and become apest. Thisis done by the Vertebrate
Pest Committee (VPC), which acts as a sub-committee of the Standing Committee on
Agriculture and Resource Management (SCARM).

1.3 The Zoo industry in Australia

Taronga, Addlaide, Mebourne and Perth Zoos are the four AQIS registered zoos currently
gazetted as quarantine stations. Non domesticated animals are normally imported directly into
these zoos.

Funding of these zoos is from three main sources. Governments contribute to the capital
investment, operational costs are met by gate takings and grants are received from corporate
sponsors for particular aspects of the zoos' functions.

These four zoos receive some 3.5 million visitors each year. Conservation, education and public
awareness are the maor roles of these zoos. Through their umbrella organisation, the
Audrdasan Regiond Association of Zoologica Parks and Aquaria (ARAZPA), they am to
raise the profile of environmental and conservation education in schools.

Education programs are generaly aimed as improving awareness and appreciation of the



environment. They particularly target children. The use of peforming animads eg. Cdifornian
sealions, in these programs helps to capture the atention of children and provide them with a
memorable experience.

1.4 Captive pinniped facilitiesin Australia

In addition to four mgor zoos, a number of other indtitutionsin Audtraia hold pinnipedsin
captivity for display and/or rehabilitation purposes. Not dl of these ingtitutions are members of
ARAZPA.

Movement of pinnipeds between these indtitutions may be for the purpose of permanent
acquisition by one ingtitution of surplus stock from another, for breeding purposes and
rehabilitation of stranded animas. Of thislast group, some animals are returned to the wild when
it is consgdered gppropriate, whilst those that have sustained more serious damage may remainin
captivity.

Numbers of pinnipeds held at these facilities are samdl, and largely captive bred. Because there
have been few introductions over the years, it is now desirable that the gene pool be expanded.
Thisis particularly true of exotic animas.

1.5 Australia’srolein the preservation of endangered species

Audrdia s commitment to the preservation of endangered species is reflected in the Audtraian
Government’s membership of CITES, the fifty Audtraian organisations that are members of the
World Conservation Union (IUCN), and the membership of Audtrdia s four biggest zoos with
the World Zoo Organization (IUDZG-WZO).

These organisations al contribute to the preservation of endangered species by complementary
functions. Therole played by zoos involves breeding programs amed a survival and genetic
diversity (ex situ propagation). Ex situ propagation of endangered speciesis considered critical
to the support of in situ survivd of these species. The ultimate god of ex situ conservetion is
support of surviva in the wild.

Within Augtrdlia, the Australasian Species Management Program (ASMP) generates
management recommendations and collection planning from ARAZPA. The breeding policy
developed by ASMP often reguires the exchange of animasin order to maintain genetic
diverdty. It iswithin thisframework that Audtrdian zoos plan for the importation of potentia
breeding stock.

1.6 Description of the import risk analysis process

The IRA for importation of live pinnipeds followed the principles and procedures adopted by the
Audrdian Government following the 1996 review of Audrdian quarantine under the
chairmanship of Professor Macolm Nairn. These procedures are outlined in the AQIS Import
Risk Anaysis Process Handbook .» The gpproach set out in the Handbook is consistent with

é The AQIS Import Risk Analysis Process Handbook. (1998) Australian Quarantine and Inspection
Service, Department of Primary Industries and Energy, Canberra.
(Note: Copies of the Handbook may be obtained from AQIS or viewed on AQIS' s homepage on the
Internet (http://www.dpie.gov.au/agis/ homepage/agispub.html).
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Augrdia srights and obligations derived principaly from the World Trade Organization (WTO)
Agreement on the Application of Sanitary and Phytosanitary measures (known as the SPS
Agreament). It isdso conggent with the recommendations of the Office Internationd des
Epizooties (OIE).

The IRA process provides the scientific and technica basis of quarantine policy and procedures.

Quarantine Proclamation 1998 states that the Director of Quarantine, in deciding whether to
grant a permit to import;

must teke into account the level of quarantinerisk® if a permit were granted;

whether the imposition of conditions on such apermit would limit the level or risk to an
acceptable level; and

may take into account any other relevant factors.

The report of the IRA sets out relevant information and makes recommendations for the Director
of Quarantine to consider before making the find decison on an import access request.

1.7 Scope of therisk analysis

ThisIRA coversdl animdsin the Suborder Pinnipedia. Thisincludes Family Odobenidae
(wdrus), Family Otariidae (fur seds and sealions) and Family Phocidae (true sedls).

The various species of pinnipeds will be mentioned in this document by their common names.
The common and scientific names of each species are given in the Appendix.

ThisIRA identifies infectious agents consdered to be hazards of pinnipedsin genera. For those
considered to be exatic to Audrdia, and for which deta are available, the IRA evauatesthe
likelihood of introduction and establishment of these agents. Within the limitations of current
knowledge, detailed examination is given, consequences of introduction discussed, and risk
management measures included for those that are exotic to Audtralia and/or have the potentid to
harm pinnipeds, people or other animal populations if they were introduced and became
established in Audrdia

The IRA is not specific to any one country, i.e. it isageneric IRA, consdering pinnipeds from
any source.

®|evel of quarantinerisk

A referenceinthis Act to alevel of quarantinerisk isareferenceto:
the probability of:
adisease or pest being introduced, established or spread in Australia or the Cocos I slands; and

the disease or pest causing harm to human beings, animals, plants, other aspects of the environment, or
economic activities; and
the probable extent of the harm.

11



2. HAZARD IDENTIFICATION AND EXPOSURE PATHWAYS

2.1 Hazard | dentification
The hazard identification involves identifying the pathogenic agents which could potentialy
produce adverse consegquences associated with the importation of pinnipeds.

A lig of agents that affect pinnipeds, isgivenin Table 1. below. Inthetable agents are
dichotomoudy identified as potentid hazards or not, on the following criteria
they are infectious,
they are exatic, or if present in Austrdia are subject to officiad controls (including agents
that cause notifiable human diseases), and
which could potentially produce adverse consequences associated with the importation of
pinnipeds into Audtrdia.

An extengve literature search resulted in the compilation of the list of agents that have been
recorded in pinnipeds. Agents that meet the above criteria have been sdected for detailed
examination. Those agents are listed in Table 2.

With the exception of tuberculos's, agents aready endemic in Audtralian sed populations were
excluded on the basis that further introduction of the same agent would not dter therisk to
Audrdian pinnipeds. Also excluded were those agents, generaly multicdlular parasites, for
which there were occasona reports but with no mention of associated pathology.

The hazard identification process used published data on infectivity, virulence, and prevaence.

12



Table 1.

Agents known to occur in pinnipeds

Agent Host Potential for harmful effects M eans of transmission Statusin Source | Selected
Aust.
Morbillivirus phocine distemper | Common European sedls, Phocine distemper. Aerosol, direct contact. Not recorded. 1,14, 16, | yes
virus and/or canine distemper grey seals (Halichoerus o 17, 25,
virus. (PDV-1 suggested to bea | grypus), Siberian seds, ::Jopl)c:rc:i i)% mortality in some sea 44, 68,
new genus, PDV-2 possibly harp seals (Phoca 85
identical to CDV, athird, monk | groenlandica).
sed morbillivirus, MSMV has
been identified).
Cdlicivirus (San Miguel sealion | A number of pinniped Indistinguishable from vesicular The usual portal of entry is Not reported. 1,19, yes
virus) at least 14 serotypes. Species. exanthemain pigs. Skin lesions, presumed to be the oral 102
neonatal mortalitiesin pinnipeds. Has cavity. Transmission by
the potential to severely affect pigs. ingestion has been
demonstrated, indirect
spread via handlers and
through seawater has been
suspected.
Influenza A virus (H7N7in Harbour seals and other Incubation period £ 3 days. Weakness, | Transmission primarily by Not reported. 1,4,70, yes
1979, H4AN5 in 1982, HANG in seals of genus Phoca, incoordination, dyspnoea, highly respiratory route, also 91
1991/92 and H3N3in 1991/92). | humans. virulent. conjunctival. Lake water has
Itis antigenically related to been shown to be infective
avian influenzavirus. when wild ducks are present.
Phocid herpesvirus, PhHV-1 Harbour seals, Cdifornia Pneumonia, hepatomegaly, mucosal Transmission by direct Virus not 4,13,87 | yes
and PhHV-2. sealion (CSL), and grey lesions, heart lesions. s frequently contact, close proximity or reported in
seal. Antibodies detected in | fatal. Persistent infections exist. use of common water. Audtralia.
Weddell and crabeater sedls | Clinical relevance in free-ranging Antibodies
(Antarctica) and harp and pinnipeds poorly understood. detected in
hooded seals (Arctic). Antarctic seals.

13



Table 1. continued

Agent Host Potential for harmful effects M eans of transmission Statusin Source | Selected
Aust.
Sedl pox virus, two genera, Wild and captive CSLs, Proliferative skin disease, self limiting Transmission may be by Not reported in | 1,4,19, yes
Orthopoxvirus and southern sealions, harbour | within several months. Also hasthe skin contact, aerosol Australia. 24,51,
Parapoxvirus seals, northern fur seals, potential to cause disease in humans. formation or arthropod bites. 53
grey seals, South
American fur seals and
humans. Mostly in
captive animals.
Rabies virus Isolated from ringed seal in | Rabies. Only one record, probably of Transmitted via saliva of Absent from 4 yes
Norway. minor significance. Rabiesvirus hasthe | infected animal being Australia.
potential to harm humans and other introduced through broken Quarantine
animals. skin of recipient. measures
apply.
Adenovirus Reported in USA in Itisnot highly virulent, however Little information Unknown. 4,19, no
Californian sealions. Not | animalsthat succumb die from hepatitis 117
transmitted to other similar to canine hepatitis.
pinnipeds in same centre.
Serosurveys indicate wide
distribution.
Coronavirus (unclassified), Harbour seal (Phoca Acute necrotising enteritis, death. Little information Unknown. 56 no
crossreacting with porcine vitulina) One report in
transmissible gastroenteritis, 1993, 3 sedsinvolved.
infectious feline peritonitisand | Virus not isolated.
canine enteric coronavirus.
Retrovirus Californian sealion. Non-oncogenic. Uncertain whether it Little information Unknown. 72 no
was associated with disease.
Mycobacterium tuberculosis Wild and captive NZ fur Highly virulent form of tuberculosis. Direct contact and aerosol Present in 1, 8, 10, yes
probably a unique cluster within | seals& Aust. sealions, Serious potential risk to humans, transmission. Australia. 77

the M. tuberculosis complex.

hooded seals, CSLs, wild
sealsin South America.
Humans have been

potential for transmission from sealsto
other domestic animals unknown.
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infected.
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Table 1. continued

Agent Host Potential for harmful effects M eans of transmission Statusin Source | Selected
Aust.
Mycobacterium fortuitum and Sealionsin USA Pyogranulomatous dermatitis. Not Contact with contaminated Ubiquitous 84 no
smegmatis associated with major disease outbreaks. | environment. organisms.
Leptospira spp. Californian sealions, Can occur in epizootics, associated with | Water borne organism. L. pomona is 1,20,49 | no
northern fur seal, other abortions and renal disease. Possible presentin
pinnipeds. L. pomonais association with strandings. Austraia
the primary cause of
leptospirosis in pinnipeds.
Z00nosis.
Saphylococcus spp., There is anumber of Infections range from local infections to | Infection generally by direct | Ubiquitous, 1,2, 59, no
Erysipelothrix rhusiopathiae, reports of these organisms | septicaemias. E. rhusiopathiae hasbeen | contact, wound present in 63, 98,
Vibrio spp., Salmonella spp. being isolated from associated with seal finger (spekk contamination or ingestion. Australia. 117
Escherichia coli, Klebsiella pinnipeds. Humans may finger).
pneumoniae, Pseudomonas, become infected with a
Actinomyces spp. Neisseria number of these agents.
spp.
Clostridium botulinum, Cl Various pinnipeds. Botulism and enterotoxaemia Clostridia are common Present in 117 no
perfringens respectively. environmental contaminants. | Austraia
Brucella spp. Isolates of Brucella that The significance of the presence of Possibly similar to the means | The status of 11, 45 yes
differ from recognised Brucella species in marine mammalsis of transmission interrestrial | Brucella spp.
species have been isolated unknown and no clinical signs have been | mammals. of pinniped
from anumber of pinniped | reported. Zoonotic potential unknown. originin
species, including wild Australiais
Pacific harbour seals. unknown.
Mycoplasma spp. Numerous Mycoplasmas Originally thought to be implicated in Not specified. Unknown. 1,74 no

have been isolated from a
number of sedls.

the PDV outbreak in 1988, but this was
later discounted. Has also been found in
association with pneumoniain seals
with Influenza A infection.
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Table 1. continued

Agent Host Potential for harmful effects M eans of transmission Statusin Source | Selected
Aust.

Systemic mycoses: Nocardia Various marine mammeals Systemic mycoses, sometime Contact with infected Present in 1,209, no
spp., Candida, spp., Mucor and terrestrial mammals. predisposed by captivity stress. animals and contaminated Austraia. 23,117
spp., Aspergillus spp., Wide distribution Candida albicans diseaseiscommonin | environment.
Blastomyces spp., Histoplasma | internationally. Most stressed pinnipeds.
spp., Coccidioides spp., and species present in
Fusarium spp. Australia.
Dermatomycoses. Microsporum | Various. Numerous fungi Fur seals easily acquire dermatophytes | Contact with contaminated Many species 1,17, no
spp., Trichophyton spp, areisolated from the skin on their skin and fur but have environment, animals. presentin 22,116

and fur of pinnipeds. physiological and anatomical barriersto Austraia

serious dermatophytosis.

Protozoa, Eimeria spp. E. phoca found in harbour Onereport of haemorrhagic necrosisof | Direct life cycle viafaeces. Not reported. 30, 82 no

seal pups captured in the colon in pups. Does not appear

Maine, USA. associated with major disease outbreaks.
Other Protozoa: Sarcocystis, Various pinnipeds. Toxoplasma gondii associated with Life cyclein marine Present in 12 no
Isospora, Toxoplasma disseminated infections in marine mammals not documented. Audtraia.

mammals.
Helminths - flukes: Harbour seals. Commonin | Adult flukeinintestines. Not recorded | Mammals become infected Unknown. 3, 60, no
Cryptocotyle spp., Europe and Russia. as acause of disease outbreak. from eating infected fish. 110
- flukes Said to be common, there Not associated with disease outbreak in | Mammals become infected Unknown. No 3,110 no
} are 32 species of pinnipeds. N. salmincolaisavector of | from eating infected fish. quarantine

Nanophyetus salmincola ] . ) . . -

mammalian host, including | therickettsial agent of salmon poisoning measures for

catsand dogs, 1 of dogs and cats. other

intermediate snail host, 34 mammalian

species of fish. hosts.
Other Trematode genera: Various pinniped species. The flukes parasitise intestines, bile Complex lifecycleinvolving | Unknown. 3,60 no

Odhneriella, Opisthorchis,
Orthosplanchnus, Phagicola,
Phocitrema, Pricetrema,
Pseudamphistomum,

ducts, gall bladder. No information on
these agents as a cause of disease.

intermediate stagesin
molluscs and fish.
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Zalophatrema
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Table 1. continued

Agent Host Potential for harmful effects M eans of transmission Statusin Source | Selected
Aust.
Mesostephanus neophocaeand | Australian/Antarctic Unknown. Unknown. Present in 30 no
Ogomaster antarcticum pinnipeds Australia
Cestodes: Adenocephalus, Host species not specified | Alimentary tract parasitism. No Mammals become infected Unknown. 3,110 no
Anophryocephalus, reports of these agents as a cause of from eating infected fish.
Diplogonoporus, and disease.
Pyramicocephalus.
Cestodes: Phyllobothriumspp., | Ubiquitousin pinnipeds. Infections with mature Adult cestode in marine Present in 12, 30 no
Diphyllobothrium spp., pseudophyllideans are usually mammal, copepods and fish | Austraia.
Baylisiella spp., and innocuous, though they may affect are intermediate hosts.
Dibothrocephal us wilsoni. weight gains.
Acanthocephalans: Bolbosoma, | Various marine mammals, Local irritation and ulceration in Mammals are the definitive Present in 3,7, no
Corynosoma. widedistributionin intestines. host; they become infected Austraia 12,30,
Australian pinnipeds. after eating intermediate or 110
paratenic hosts.
Nematodes: Phocanema spp. Australian and Sub- Stomach. Unknown. Present in 30, 40 no
Antarctic species. Audtraia.
Contracaecum spp., Anisakis Pinnipeds and piscivorous | The most common nematodein Encysted larvae and adults Present in 5,30, 40, | no
spp., Stomachus spp. birds. Also present in fish. | pinnipeds. Alimentary parasitism, can arefound in seals. An Australia, NZ, | 109, 117
Australian and Antarctic have severe locd irritation. Anisakisisa| amphipod isbelieved to be Macquarie |s.
pinniped species. ZOOoNoSiS. the intermediate host.
Capillaria spp. Described as common Migratory larvae may causetissue Life cycledirect, or may use | Unknown. 3,110 no
parasite of pinnipeds. damage. transport host.
Trichinella spiralis Walrus meat is a source of Larvae invade and encyst in fascia, Sylvatic trichinosis occurs An exotic 3, 110, yes
infection to humans. muscle and other tissues. Serious between wild carnivoresand | parasite for 111
ZOOoNnosis. their prey or carrion. The which
walrus strain of Trichinella quarantine

isresistant to freezing.

measures arein
place.
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Table 1. continued

Agent Host Potential for harmful effects M eans of transmission Statusin Source | Selected
Aust.
Porrocaecumspp., Terranova | Pinnipeds, many fish Alimentary tract parasitism. Adult stage in pinnipeds, Assumed 3,40 no
spp. species are intermediate larval stagein fish. presentin
hosts. Macquarie Is, NZ, Austraia.
Antarctica
Dipetalonema spp., Dirdfilaria | Dipetalonema is common, Heart, tissue pathology. Dipetalonema transmitted by | Recordedin 3,12,60, | no
immitis world wide distribution. the sedl lice Echinophthirius | Austraia 61
Dirofilaria recorded in horridus.
captive harbour seals.
Otostrongylus circumlitus Free ranging harbour seals Lungs, pulmonary artery, heart. Not specified. Unknown. 3,60 no
(Phoca vitulina).
Parafilariodes spp. Lungworms, present in a Acute bronchitis, verminous Lifecycledirect. Present in 12, 15, no
number of pinniped hosts. pneumonia, caused by larvae. Austraia 30,34
Hookworms: Uncinaria spp. Severa pinniped species, Parasitic anaemia. Parasitesin Pups are infected through Uncinaria is 3,12,29, | no
esp. Northern fur seals. intestines, blubber. Mass mortalitiesin | milk in first few days of present in 30, 31,
Australian sealion, fur seal pups. lactation. Parasites are shed pinnipedsin 34, 40,
southern elephant seals and when pup isthree months of | Austraia 117
Aust. & NZ fur sedls. age. Re-infection occurs later
through skin penetration.
Anapleura: Antarctophthirus Various pinnipeds in New Lice cause little more than mild Direct life cycle. Some are 3,12,26, | no
spp., Echinophthirus spp., Zedland and Antarctic irritation. Lice are common on Transmission occurs when presentin Nz, | 117
Haematopinus spp. waters. Echinophthirus pinnipeds. pinnipeds are out of the likely to be
Proechinophthirus spp. horridus serves as water. present in
intermediate host for Austraia.
Dipetalonema sp.
Acarina (mites) Various pinnipeds Causes mange-like skinlesions. The Close contact required. Not known. 3,12 no
clinical condition may be an expression
D S SPP- of lowered immune function.
Halarachne spp., Most Australian pinniped Nasopharynx, trachea, bronchi, minimal | Complete life cycle not Present in 3,15,30 | no
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Orthohalarachne spp.

Species.

pathogenic effects.

known.

Australia.
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Table2

Disease agents selected for detailed examination under the process described in 3.1

Morbilliviruses (PDV & CDV)
San Miguel sealion virus (SMSV)
Influenza A virus

Phocid herpesvirus (PhHV)

Sed Pox virus

Rabies virus

Mycobacterium tuberculosis
Brucella spp.

Trichinella spiralis

2.2 Strengths and weaknesses in available data

In 1995, Norman said “In Australia, modest resources have been expended in examining disease
in free-living sedls, dthough more recently the area of mycobacteria infections has received
deserved attention.”®? It follows that much of the information about the agents listed above and
discussed below is based on Northern Hemisphere observations and research. Where specific
information about diseases agentsin wild sedsin Audrdian waersis avallable, it is assumed that
the agent is endemic in Audrdian waters.

Parastology in pinnipeds has been studied more vigoroudy and more data amassed than in the
fieds of bacteriology and virology. Nevertheless, much of the literature is based on descriptions
of parasiteswithout providing data on pathogenicity. Another reason for the dearth of
information about bacterial and vira pathogens could be the age of stranded carcasses a the
time of autopsy and the distance from appropriate |aboratories.

Those agents believed to be the cause of overseas epizootics over the past 10-20 years have
been reasonably well studied. Thisis particularly true of phocid distemper.

2.3 Exposure pathway

2.3.1 Known routes of infection

Aerosols may be involved in the spread of respiratory diseases including tuberculoss and
distemper. Animals close enough to inhae airborne droplets from another pinniped would be
conddered exposed to these agents even though physica contact between the animas did not
occur.

Infection by ingestion can occur from a number of sources, eg.

contaminated food, water and surroundings. Infectious agents that may be excreted in

19



urine and faeces, or present in placentag, would be in abundance at haul-out Sites for
breeding and feeding their young;

transmission to the young of agentsthat are excreted in milk, such as hookworm larvae,;
and

prey that carry the intermediate stages of paradites or other agents, eg. thefish that are
infected with Anisakis.

Infection may occur as aresult of wound contamination. Pinnipeds have the habit of
congregating in large numbers a haul-out Stes. The environment becomes heavily contaminated
with organisms present in excreta, foeta membranes and carcasses.

Trangplacentd transmission occurs with some agents affecting land mammals. Whilst information
on thismode of transmission in pinnipeds appears unavailable, it should not be disregarded.

Infection may be transmitted between captive seals by common water, aerosols, direct contact
and indirect contact via handlers and equipment.

2.3.2 Pathways of exposureto imported pinnipedsor their disease agents.

Species that may be susceptible to agents introduced by imported pinnipeds include pinnipeds,
animas other than pinnipeds and humans.

Currently, thereis alegd reguirement under the Quarantine Act (1908) for imported non-
domedtic animasto remain in permanent quarantine. These regulations are now under review,

but it is not anticipated that there will be significant changesin practice. Thisredriction severely
limits the opportunities for exposure of animas other than those in the zoo to imported pinnipeds.

Exposure of zoo pinnipeds.

Pinnipedsin the zoo collection could be directly or indirectly exposed to imported pinnipeds. A
number of pathways have been considered possible;

if the proximity of animas alowed the aerosol spread of organiams, eg. distemper virus or
Mycobacterium tuberculos's;

if awater supply was shared by resdent and imported sedls;

if there was afailure of the Serilisation process in recycled water sysems permitting the

entry of pathogens into other pinniped facilities,

through fomites, e.g. feeding and veterinary equipment, handlers and their clothing if there

was a breakdown in hygienic procedures; and

through the use of common aress, such as trestment rooms and operating theatres.
Exposure of wild pinnipeds.

Direct exposure of Audralian native pinnipeds to imported animalsis unlikdly to occur. It could
only occur within zoo precincts, and then, only if housed with imported animads. Whilst some
display centres dso offer rehabilitation facilities for stranded wild pinnipeds, they are separate
from the fadilities holding the zoo collection. In the same context, exposure could occur through
the use of common areas, such as trestment rooms and operating theaires by zoo and nétive
animas e.g. the use of zoo veterinary facilities for rehabilitation of native animas for return to the
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wild.

Indirect exposure could occur where untreated sea water is cycled from the ocean through the
sed pools and directly back to the ocean.

The reintroduction of rehabilitated pinnipeds to their coloniesis a pathway by which exatic agents
could be introduced to a native pinniped population if the renabilitated anima had been exposed

to the agents during its period in captivity.
Exposure of other animal species.

For animas not dwelling in the zoo Stuetion there are few pathways by which they could be
exposed to an infectious agent introduced by an imported pinniped. One such pathway isthe
possibility of handlers carrying organisms on their person when leaving the zoo premises. Zoo
gaff wear uniforms whilst a work, and are trained to wash their hands after handling animals.
AQIS congders that this pathway does not represent ahigh level of risk.

Native and ferd animas not dwelling in the zoo precincts may enter the zoo e.g. acat or possum
or rodent, usudly at night, and be exposed to infectious agents from an imported anima. One
would not expect cats and possums to be attracted by the aguatic environment of a pinniped
enclosure, however, the presence of feral catsin an overseas oceanarium has been reported.®®

Exposure of humans.

Zoo gaff arein close contact with the animasin their charge. Physical contact may be frequent.
Zoo daff practise gtrict hygiene procedures minimising exposure by contact, but aerosol infection
isdtill possble.

Vigtorsto zoos have amaost no direct contact with pinnipeds; aerosol spread between pinnipeds
and the public from open enclosures is consdered possible but unlikely.

21



3. RISK ASSESSMENT

3.1 Description of the assessment

The disease agents identified as presenting potential quarantine risk are introduced with a brief
description of the agent and itsworld digtribution. They are discussed in detail under the
following headings

Virulence, infectivity and transmission

This discussion places particular emphasis on aspects of rdlevancein ng the quarantine
risk associated with that agent.

Likelihood of entry, establishment and spread

An assessment is made of the likdihood that the agent: is present in pinnipeds at the time of
export; istransmitted to other animas within the zoo premises; is spread to other animas outside
the zoo premises, including native pinniped populations, and/or may have zoonotic potentid. As
far as possible, likelihood of entry, establishment or spreed is described using terms such as:

High : The event would be expected to occur

Moderate : Thereislessthan an even chance of the event occurring
Low : Theevent would be unlikely to occur

Very Low : Theevent would be very unlikely to occur

Negligible : Chance of event occurring is so smdl that it can beignored in
practica terms

Biological, environmental and economic consequences of introduction and establishment
in Australia

The establishment of anew disease agent may have abiologica effect and consequentid effects
on industry and the environment. These consequences can be measured in terms of their
economic impact, but the socid and ecologicd effects are usudly unquantifiable. With domestic
and captive wild animals the effects of a disease can be amdiorated to various degrees by the
adoption of methods for control or eradication. Thisis more difficult with uncontrolled wild
animas.

Again, while definitions of morbidity and mortdity levelsin production animas are measured in
terms of losses relative to known production or mortdity standards, it is difficult to apply these
gandards to uncontrolled animalsin the wild.
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Terms used to describe consequences

Generdly consequences are linked to harm to human hedth, animad deeths or production losses,
costs of movement restrictions, loss of export markets, compensation costs, the loss of
production during control campaigns, and the cost and likelihood of eradication. In this paper
particular consideration is given to the effect of a disease on zoo collections and naturd pinniped
populations in Audrdian waters. The following terms which are used to describe consequences
lie within a continuous range and are indicative of the expected outcomes:

Extreme

Serious:

Medium:

Mild:

Negligible:

consequences associated with the establishment of diseases that would be
expected to sgnificantly harm economic performance, the environment and/or
socid well being a anationd levd. Thar effect may continue for an extended
period of time. Alternatively or in addition, they may cause serious,
irreversble harm to the environment or congtitute a serious threat to human
hedith.

consequences associated with the establishment of diseases that would have
serious biologica effects (eg high mortdity or high morbidity with sgnificant
pathologica changes in affected animas), environmenta or socia
consequences. Such effects may be felt for a prolonged period and may not
be amenable to prompt and effective control or eradication. These diseases
would be expected to significantly harm economic performance at the level of
amgor naiond industry or the equivdent. Alternatively or in addition, they
may cause serious harm to the environment or condtitute a Sgnificant threet to
human hedlth.

consequences associated with the establishment of diseases that have less
pronounced biologicd effects. These diseases may harm economic
performance Sgnificantly at thelevel of an enterprise, region or industry
sector, but they would not have a sgnificant economic effect at the ‘whole
industry’ level. These diseases may be amenable to control or eradication,
abet a asgnificant cost or their effects may be temporary. They may affect
the environment, but such harm would not be serious or may be reversible,

consequences associated with the establishment of diseases that have mild
biologica effects and would normally be amenable to control or eradication.
Such diseases would be expected to harm economic performance at the
enterprise or regiond leve but to have negligible sgnificance a the industry
level. Effects on the environment would be minor or, if more pronounced,
would be temporary.

consequences associ ated with the establishment of diseases that have no
sgnificant biological effects, may be trangent and/or are readily amenable to
control or eradication. The economic effects would be expected to be low to
moderate a an individud enterprise level and inggnificant at aregiond leve.
Effects on the environment would be negligible.
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In estimating the consequences of introduction and establishment of exotic disease agents
affecting pinnipedsin Audrdia, this IRA has considered the consequences of introduction and
establishment in four different areas, those being:

azoo collection

domestic animd populations,

as azoonas's, to zoo daff, and
pinnipedsin the wild in Audrdian waters,

Evaluation of the risk

Risk is evduated as a combination of likeihood of entry, establishment and spread and the
COoNsequences.

Firg, the relationship between the likelihood of entry, establishment and spread and the
consequences is used in deciding whether specific risk management options are required. For
agents with potentidly serious or extreme consequences, importation would not be permitted
under conditions where the likelihood of establishment were judged to be any higher than
negligible. For those with medium consegquences, importation would not be permitted if the
likelihood of establishment were higher than very low; and for those with mild consequences,
importation would not be permitted if the likelihood were higher than low. For agents with
negligible consequences, importation would be permitted irrespective of the likelihood of entry
and establishment.

These rules apply irrespective of the nature of the disease risk agent or of the commodity. They
are expressed in the matrix shown below. Therisk is determined on the basis of 'no risk
management', i.e. it isthe estimate of risk associated with unredtricted importation. Where the
risk exceeds Audrdid s ALOP, the importation falsinto the “rgect” areain the matrix.

The next step isto consider whether or how risk management measures may be gpplied to
reduce the likelihood of establishment to the point where it conforms with Augtralias ALOP. If
the application of risk management measures cannot reduce the risk to an acceptably low leve,
the importation would not be permitted. If after gpplying risk management measures the risk was
in line with Audtraia’s ALOP, the risk would be considered acceptable and the importation
would be permitted.

Table3.
High| accept reject reject reject reject
Likelihood Moderate| accept reject reject reject reject
of Low| accept accept reject reject reject
Establishment Very low| accept accept accept reject reject
Negligible| accept accept accept accept accept
Negligible Mild Medium Serious Extreme

Consequences of establishment
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Options for managing the risk

The analys's presents arange of possible risk management options, the nature of which depend
on the estimated risk associated with the agent and the characteristics of the disease. For
disease agents affecting farm livestock, there may be existing, internationdly accepted risk
management measuresin the OIE Anima Hedth Code.

In the case of disease agents affecting pinnipeds, only rabies and trichindloss are included in the
Code. Bovinetuberculossisincluded in the Code, but not tuberculosis of non-domestic animals
as caused by variants within the tuberculosis complex. In al cases, where the scientific materia
available has suggested a range of risk management options may be available, they have al been
considered.

Appropriate risk management option

The ALOP, as defined in the SPS Agreement, isthe level of protection deemed appropriate (as
asovereign right) by the member country establishing or reviewing a sanitary or phytosanitary
measure to protect human, anima or plant life or heath within its territory.

Audrdiahasavery high anima hedth status and adopts a very consarvative ALOP. Risk
management measures that are judged to meet Audtrdia s ALOP are used.

For importation of products and live domestic animas, AQIS frequently requires that the country
of origin be certified free from a particular disease by the Veterinary Authority in the country of
origin. ThisIRA has addressed the difficulties that would arise in asking for country freedom
declarations for diseases of wild animasthat are not monitored for disease, and roam beyond
nationa borders.

3.2 Individual disease agents

Throughout the literature search it became apparent that research on many diseases had
progressed well through the phases of disease recognition, isolation and identification of
responsible agents. Surveys of the prevaence of some agents have been done in limited regions
of the globe. Far less research has been done on means of tranamission, diagnosisin the live
animd, testsfor carriers, prophylaxis and treatment. Where it has been difficult to assessthe
level of risk, a conservative gpproach has been taken.

3.2.1 Morbilliviruses

A diginct Morhillivirus cdlosdy related to the canine distemper virus (CDV) is the causative agent
of phocine disemper. Thisvirusis known as phocine distemper virus (PDV). The two viruses
are cgpable of infecting severd species.

The devadtating 1988 outbreak in the North and Baltic Seas killed more than 18,000 harbour
sedls (Phoca vitulina) and asmdl number of grey seds (Halichoerus grypus). The causttive
agent was shown to be a newly recognised virus, phocine distemper virus (PDV-1).%* * During
the epizootic grey seds did not exhibit the same susceptibility to the disease as harbour sedls,
and it is apparent that susceptibility varies with species®>™ The antibody responses of free-
ranging harbour grey sedls was examined, and it was concluded that the antibody response of
grey seals was more competent than that of harbour seals in respect of morbillivirus antigens™?
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An epizoaticin Baika seds (Phoca sihirica) and Arctic ded dogsin 1987-1988 does not
appear to be epidemiologicaly linked to the North Sea epizootic of 1988.% The virus of this
outbresk, (PDV-2) is more closdly linked to CDV.®

There is evidence that Canadian harp sedls (Phoca groenlandica), ringed sedls (Phoca
hispida), grey sedls, hooded sedls (Cystophora cristata) and harbour sedls have been exposed
to morbilliviruses induding PDV-1%*% The harp sedl acts as areservoir for the virus®

Antibodies to infections by CDV-like viruses are present in both North Atlantic and Antarctic
pinnipeds, the immunological response being distinct from that to PDV.®#*4®) 1n 1992, harbour
seds stranded in New Y ork, USA were shown to have antigen and antibody titres consstent
with PDV infection.**

Blixenkrone-Mgdller has presented evidence that an outbreak of distemper in mink on a Danish
idand was caused by PDV-1.%9

Mass mortaities in Mediterranean monk seds (Monachus monachus) in 1997, off the
Mauritanian coast of West Africa, were believed to have been caused by a morbillivirus related
to dolphin morhillivirus (DMV).&”

A mass die off of crabeater seals (Lobodon carcinophagus) in Antarcticain 1955 is believed, in
retrospect, to have been caused by CDV acquired from ded dogs used in the area. Weddell
sedls (Leptonychotes weddelli) and Leopard seals (Hydrurga leptonyx) in the area were not
affected,® )

PDV has not been reported in Australian waters.

a) Virulence, infectivity and transmission

Relativeto PDV, CDV has been studied more closdy and for many yearslonger. Some of the
characterigtics of canine distemper are an incubation period of 5-6 days when pyrexiaand
viraemiafirst occur. Virus shedding through the respiratory tract occurs a thistime, and if the
dog survives, may continue for 2 months. %

Clinicd 9gns of phocine distemper resemble distemper in dogs, with high fever, nasd discharge,
conjunctivitis, anorexia, gastrointestinal and nervous symptoms. Experimentally-infected harbour
sedls died within 18 days of showing signs of severe respiratory and/or nervous disease. ¥
Canine distemper has arapid effect on the immune system of dogs, rendering them vulnerable to
secondary infections, and a Smilar picture emerged with the 1988 outbreak of PDV in harbour
seals® The course of PDV in sedsis short and those that die are generally in good condition.
Pathologica changes have been seen in many organs, in particular the respiratory organs and
brain.®

It has been shown that PDV is cgpable of infecting dogs and mink; in dogs the disease is mild,
more severe in mink. Furthermore, transmission of PDV from experimentaly inoculated mink to
“in-contact” mink occurred, with clinica sgns being gpparent 24 days following inoculation of the
first group.®® % An attempt to infect puppies with PDV was unsuccessful. ¥ Infection and
transmission trids using pigs, caves, sheep and chickens showed that experimentdly infected
animdls seroconverted but did not transmit infection to in-contact, serologicaly neive animas®?

Based on serologicd studies, it is reasonable to assume that most pecies of seamammal
including sea lions, walruses, sea otters and whales are susceptible to PDV virus.®** Moreover
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CDV is capable of infecting sedls, the severity of infection being dependent on species of host
and strain variations. %%

Harbour seds artificialy inoculated with CDV infected tissues had an incubation period of 7-9
days. Viraemiawas detected in al inoculated sedls between days 3 and 18 post inoculation. In
sedls that recovered, there was no detectable vird antigen after 5 weeks, which corresponds to
sudiesin dogs that recovered from CDV. CDV was not naturaly transmitted to “in-contact”
sedls.®

Mink vaccinated against CDV did not succumb to PDV infection. Specific pathogen free dogs
as0 developed mild disease when experimentally infected with sedl tissue homogenates.®

From studies on CDV we know that thisvirusis excreted in large amountsin nasa secretions,
and that infection can be by direct contact or aerosol transmission®® PDV has been
demonstrated to be very smilar in this respect.“® There is evidence that freshly contaminated
fomites may act as vectors of CDV.®

PDV ishighly infectious. In the year of the epizootic, in the North and Baltic seas atota of more
than 18,000 seal desths were recorded, mostly among harbour sedls.®® Sed numbersthe
following year were down by 60% around the east coast of England and in the Gattegat and
Wadden Sea® Evidence for the continued circulation of PDV-1 in the affected areawas
presented in 1993.%"

It is probable that the devastation of this epizootic in harbour sedls (Phoca vitulina) resulted
from the immunologica naivety of the population. Atlantic harp sed's (Phoca groenlandica)
were consdered possible vectors of the disease agent, as they had moved south from their
normal habitat into the area of the epizootic a year earlier.®

Recovered sedl's have antibodies, moderate titres remaining for up to 6 months.®® In locations
where mortality rates during the 1988 epizootic were low, immunological evidence indicated that
most sedls had been exposed to infection. Thereis materndl transfer of antibodies to young.®
Oncethe diseaseis dinicdly evident, many animas die in spite of developing high levels of
antibodies™® Thereis evidence that immunity persists once sedl's have been exposed to
morbilliviruses. Y oung sedls that escape infection remain susceptible.®

The maximum incubation period for PDV has not been determined, however, disease and death
have occurred within 18 days of experimental infection (route not stated)® and dinica signs
have developed within 11 - 16 daysin naturaly infected animals.®® ®"

b) Likelihood of disease agent entry, establishment and spread

In 1988 three sedls captured in Lake Baika were introduced, apparently directly, to a Japanese
aguarium. All developed dinicd symptoms of PDV and died within 18 days. Another three
Lake Baikd sedsthat were dready domiciled at the aguarium developed dlinica gns. One
died and the other two recovered after medica treatment. Serafrom the recovered two had high
titres of CDV-neutrdising antibodies.®”

Thereisevidence tha PDV isill circulating in sed populationsin the north Atlantic and
contiguous waters,®

If captive bred sedls for export to Austrdia have direct or indirect exposure to wild caught sedls
from the Northern Hemisphere, the likelihood of introduction of the agent is moderate to high.
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The likelihood of agent entry would be sgnificantly lessif the imported animd originated from a
region believed to be free from the disease.

Some species of pinniped have been shown to become infected and excrete the virus without
succumbing to disease, consequently it is possible that any species may be carriers.

An occurrence of the disease in asngle animd within azoo in Augtrdiawould be difficult to
contain within the zoo because of the highly infectious nature of the agent, and the presumably
nalve immunologica satusof pinnipedsin that zoo. The likelihood of spread within a zoo is
considered high. Spread to other zoos and aquariawould be easier to prevent because of the
low level of transfer of animals between these, but the risk is not eiminated because there is
some movement of pinnipeds between these facilities, especially for reasons of veterinary
treatment.

Spread to the native populations would be more likely to occur via arehabilitated anima than by
any other means.

It isimpossible to assess the likelihood of spread of the agent by non-pinniped carnivores, other
than to reiterate that infection of other species has been demonstrated.

Zoos and aguaria that discharge pool water directly into the adjacent ocean may put native
animas at risk, but the likelihood of spread thisway isvery low. It isthe accumulation of sedls
on land that has been seen as the normal means of transmission of the disease.

To summarise, the likeihood of soread of PDV within a zoo to other pinnipeds or susceptible
gpeciesis high, whilgt the likelihood of spread of PDV to native populationsis very low.

¢) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

Introduced diseases are more devastating in immunologicaly naive populations. Once infection
becomes endemic, immune animals are continuoudy present in the population, reducing the
epizootic nature of the disease.

Phocine distemper is believed to be exotic to Audrdia. It is presumed that the Augtrdian native
sedl populations are immunologicaly naive. There are no data available regarding the
susceptibility of the Audtraian native population to PDV making it difficult to etimate the
conseguences of introduction and establishment of PDV intheseanimas.  Serious declinesin
sedl numbers, as occurred in other species overseas should be considered likely.

Control or eradication of the disease in wild pinnipeds has not been possible in the Northern
Hemisphere.

To summarise, the estimated consequences of introduction and establishment of PDV are:
in azoo collection (pinnipeds), serious,
in domestic anima populaions, negligible,
as azoonoss, to zoo gaff, negligible, and

in pinnipeds in the wild in Audralian waters, serious to extreme,
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d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

Phocine distemper virus has been identified as a hazard, with a high likelihood of entry and
spread if unrestricted importation of live pinnipeds were permitted from endemic areas. The
conseguences of establishment would be most severein captive or wild pinniped populations.

Risk management measures are warranted for this disease agent and are discussed in Chapter 4.

3.2.2 San Migud SeaLion virus (SMSV).

Thisisa Cdicivirus, closely rdated antigenicdly to, and having the same infectivity for swine, as
vesicular exanthemaof swine virus (VESV).® The virus has been recorded in a number of
pinniped species™?

There are many serotypes. Some infect fish and serologic surveys suggest that marine
caiciviruses have a broad host range. %2

Another cdicivirus, isolated from cetaceans, is dso believed to infect Cdifornian sealions.®?

SMSV was firg isolated from Cdifornian sealions on San Migud Idand off the coast of
Cdifornia Mogt isolations have been from this region, however it has been detected off the coast
of Alaska, and more recently in sedls off the coast of Cornwall in the UK .®® 1n 1978 an
extensve survey showed 0.1% of Northern fur seds off Alaskato have visble lesions attributed
to SMSV, this contrasted to an earlier survey which estimated 2% of fur sedls had lesions®? A
1984 outbresk in a Caifornia marine mammal centre resulted in 39 of 250 sealions having
lesions™® Northern fur sedls are believed to become persistently infected in regions off the
Cdlifornia coast that are believed to be afocus of cdicivirus activity, and carry the infection north
to the Bering Sea191%)

Smdl scdeinvestigationsin acolony of pinnipeds on the Victorian coast in the late 1970's
revealed no cdicvirus®”; and in 1978, 46 serum samples from southern elephant sedl
(Mirounga leonina) tested negetive for five strains of SMSV using the serum neutraisation test
(SNT).® In 1987 vesicular lesions were observed in the mouths of southern elephant seals on
Macquarie s, it is unknown if attempts at isolation or serology were made in this case ™ The
published literature did not reved evidence of the virus in the Southern Hemisphere.

a) Virulence, infectivity and transmission

The disease is characterised by vesicular kin lesons that predominate on the flippers. Vesicles
usudly erupt leaving eroded epithdium. Abortion and diarrhoea aso occur.®?

The usud porta of entry is presumed to be the ord cavity, but the widespread appearance of
lesions on the skin and the occurrence of abortions suggests a haematogenous spread. Virus has
been isolated from nose, throat, rectum and aborted foetuses. Virus has aso been regularly
isolated from apparently normal animals.*?

Spread between marine mammal's has occurred without direct contact, and it is believed that the
anima handlers were the vectors for transmission %

The virus can survive for 14 daysin seawater held at 15°C, suggesting the possibility of
transmission through water.®*?

Swine have been infected by severd routes, including intradermd, intranasal and ord routes. The

29



angle most important route of tranamisson of marine caliciviruses to terrestrid animasis believed
to be the use of marine by-products in feedstuffs. ‘%2 Swine fed infected sedl carcasses
developed dlinical disease two days later.®® In swine, virus shedding occurs shortly before and
severd days after vesiculaion. Virusis shed in faeces, urine, nasal and oral secretions and from
vescdles. Indirect transmission through feed, water and fomites has been demonstrated.®?

Experimentd inoculation of a number of mammals, reptiles and fish species hasled to
infection™  Virus has been isolated from naturaly infected hedlthy animals, and it was not
known whether they were recovered animals or asymptomatic persistently infected animals, %

19)

Sedl pups have shed the virus for up to 4 weeks.

Thevirusis potentidly zoonotic. Workers handling the agents have seroconverted, but overt
disease did not occur.?

b) Likelihood of disease agent entry, establishment and spread

The virus has been shown to be spread by a number of routes, including direct contact, animal
handlers and possible transmission through virusin seawater. It can infect fish, but apparently
without being associated with a documented disease syndrome, thus fish may play apart in
transmission in the marine environment.

The virusinfects arange of pinniped pecies. Disease may be mild depending on serotype.
Carrier animas have been reported. 1t gppears that southern Californian waters are the centra
focusof caicivirus activity, and through migrations has soread as far north as the Bering Sea. "%
It was recently reported in sedls on the coast of Cornwell inthe UK.®® The practice of bringing
granded animasinto captive facilities, and the occasond transfer of some to display facilitiesisa
route by which the virus can enter zoos.

In the absence of any preventive measures the likelihood of the disease agent entering Audtrdiain
an imported pinniped from an area where the disease is present is moderate, whereas from
unaffected parts of the globe would be negligible. The likelihood of establishment and spread to
other pinnipeds within the ingtitution could be regarded as moderate.

The likelihood of spread of SMSV in Audrdiato the pig population is very low. It would have
to involve the transport of infected materid from within azoo to domestic or ferd pigs,
Alternatively infection would need to spread firgt to native sed populations and from these
sources into pig feed. Zoo management procedures make this highly unlikely.

The likelihood of spread to native sed populations is consdered very low. The likelihood of
establishment of the diseaseif it should be transmitted to native sed populations is high because
eradication of disease in free ranging aquatic animals is probably not possible.

¢) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

Although this virus has been shown to be capable of infecting other species, the two mammalian
populations most a risk from the effects of this virus are pinnipeds and pigs. The virus has been
isolated from fish, but does not appear to be associated with disease in these species.

Any outbresk of vescular exanthemain pigsin Audtrdiawould have highly significant socid and
economic consequences, principaly because of its similarity with foot and mouth disease. Inthis
respect vesicular exanthema mimics the other vesicular diseases of pigs. Thelikdy immediate
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effect of an outbreak of vescular exanthemain Audrdiawould be a sugpension of pig and
ruminant exports; and exports of mest, dairy products and possibly wooal, at least until FMD was
convincingly ruled out but probably longer consdering that the virusis absent from most other
countries. The acceptance by Audtraia strading partners of zoning may grestly reduce the
economic impeact of vescular exanthemain the event of anincurson. However there is some
uncertainty over whether and when the principle of zoning would be accepted.

Outbreaks of the SMSV in pinnipeds are characterised by abortions and skin lesons. Inwild
pinnipeds that breed once ayear, or less often, widespread abortions could sgnificantly reduce
population numbers. It was an investigation of poor breeding performance that led to discovery
of the virus. The consequence of introduction of SMSV into Augtrdian native pinniped

popul ations cannot be accurately predicted because there are no data on the susceptibility of
these speciesto thevirus. 1t would most likely affect fecundity among individud colonies. Itis
unlikely thet eradication could be achieved in the wild.

To summarise, the estimated consequences of introduction and establishment of SMSV are:
in azoo collection (pinnipeds or suidag), serious;
in domestic anima populations (pigs), serious
as azoonosis, to zoo gaff, mild, and

inpinnipedsin the wild in Audtrdian waters, serious.

d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

SMSV presents a moderate likelihood of introduction via unrestricted importation from endemic
aress, but from many regionsthe likelihood is very low. It presents avery low likelihood of
gpread to native sed populations and/or pig herds, but would result in serious consequences if
this chain of eventswere to occur. On thisbas's, risk management measures are warranted for
this agent, and are discussed in Chapter 4.

3.2.3 Influenza A virus.

The influenza virusisolaed from seds most closdy resembles the avian rains of influenza A. In
the 1979 pneumonia epizootic along the New England coast of the Atlantic, the virus isolated
was A/seal/Mass/1/80 (H7N7) 7. The 1991 and 1992 isolations from seals off the coast of
Massachusetts were HANG and H3N3 viruses. H3 influenzavirusis frequently detected in birds,
pigs, horses and humans.™

Antibodies to influenza viruses have been detected in harbour sedls and grey sedls. Different
species of pinniped have different susceptibilities to the virus.®”

Interspecies transmission of influenza A viruses occurs relatively frequently, mainly from birdsto
mammalian species.

All reports of sedl mortalities caused by influenza A virus to dete are from the Northern
Hemisphere, in particular northern Atlantic aress.

a) Virulence, infectivity and transmission
The 1979-80 outbreak of sedl influenza aong the New England coast of the USA accounted for
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the lives of more than 450 harbour seds, mogt of them immature. This virus, A/sed/Mass/1/80,
hed avian characterigtics, replicated in mammals, and caused mild respiratory diseasein
experimentaly infected sedls. The sed strains of virus are geneticaly closer to avian srainsthan
to mammalian strains, but they do not produce diseasein birds. Primates have been
experimentally infected and humans have developed conjunctivitis from handling infected seds.®*
) Experimental adaptation of the virus can produce a strain pathogenic for chickens®

It has been suggested that passage of avian strains of influenza A virus through seals might be a
step in the evolution of new mammalian strains,%+1%

Infection is probably by the respiratory route. Experimentd infections have been achieved with
intratrachedl inoculation. ©” Virus was recovered from nasal washings of harp seds one to three
days post inoculation and antibodies appeared one to three weeks post inoculation. ©”

Concurrent infection with lungworm and bacteria infections, which are predisposing factorsin
swine, were ruled out by Geraci as predisposing factorsin the Cape Cod outbreak in 1979, but
population density and environmental factors may influence epizootics® 1t has been suggested
that mycoplasma may have triggered the epizootic.53”

The incubation period appears to be 3 days or less“*® Ducks have been shown to shed
influenza virus for up to four weeks, but there is no evidence of persistent infection in birds®”
Webster, however, refersto persstent infectionsin pigs, but there is no indication whether thisis
on a population or individua anima basis® 1n seds lung lesions are apparent 2 days following
experimentd infection, and are most severe at 6 days®” Epizooticsin sedls have been
associated with such acute disease that attempts a supportive care have been ineffective.

Epidemics in seds tend to be sdif limiting.©®Y

b) Likelihood of disease agent entry, establishment and spread

Because of the short incubation period, infected animas of a gpecies highly susceptible to the
virus would be detected quickly and would be unlikely to be imported. The greater risk would
be from species with a moderate leve of susceptibility that would alow virus replication and
excretion without overt sgns of disease.

The likelihood of introduction would be dependent on the species of the animd for import, and
the prevaence of the virusin the source population whether captive or not, in the period shortly
before export. Both of these variables make it impossible to make asingle prediction on
probability that would gpply to dl pinnipeds.

The short incubation period of sed influenza would mean that an introduced anima or a contact
animd within azoo would likely be detected quickly. However, the agent is highly infectious and
containment may be difficult. The likdihood of infection reaching native populations would be
low because of the low likelihood of exposure to imported animals.

In the event of a naive animd becoming infected, the highly infectious nature of the virus would
mean that, the probability of establishment of the diseaseis high.

¢) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

Geraci et al. described the 1979-80 outbresk of influenza A in sedls as an acute and devastating
pneumonia. Mortdities up to 25% were reported from some harbour seal populations along the
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New England coast in 1979-80.®® This could be repeated if the local sed populations were
amilarly susceptible and the necessary chain of events occurred to introduce the virus to native
animas

Geraci et al. demonstrated three different levels of virulence in three different species of sedls. ©”
No data are available on the virulence of thisvirusfor Audtradian native pinniped populations.

Theimmune gatus of the Audtrdian native pinniped population is unknown, though from the
literature available, it ssemsthat loca populations have, to date, been spared from influenza
outbresks. Itislikely thet the local populations would be immunologicaly naive and highly
susceptible.

An outbreak confined to zoo pinnipeds would have serious consequences for the susceptible
specieshed in zoos. Naturd transmission of sed influenza viruses to man has occurred.

To summarise, the estimated consequences of introduction and establishment of Influenza A virus
are:

in azoo collection (pinnipeds), serious,
in domegtic animd populations, negligible;
as azoonosis, to zoo gtaff, mild, and

in pinnipedsin the wild in Augtrdian waters, serious.

d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

The likelihood of entry would vary with the source and species to be imported.

The likdihood of establishment within a zoo is moderate and the likdlihood of establishment
outside a zoo would be low.

The consequences if influenza A were introduced into a zoo collection and subsequently
Audtrdian pinniped populations, are potentidly serious, but no data are available on which to
make an accurate prediction.

In accordance with the matrix at Table 3, quarantine measures to reduce the risk associated with
this agent are warranted.

3.2.4 Phocid herpesvirus (PhHV)

Two grains of this herpes virus have been identified, PhHV-1 and PhHV-2. The former is
considered to be pathogenic, while the latter isnot. PhHV-1isclosdy rdaed to feline
herpesvirus (FHV-1), and Stenvers has suggested that FHV-1 may have been transmitted to

sedls viavirus-contaminated sewage. It isaso known as sed herpesvirus (SeHV). 813 71 87, 89
108)

Infected pinnipeds exhibit species variation in their expression of clinical d o
production, (% 107. 108

A herpesvirusin seds wasfirgt isolated from nine harbour sedl's during an outbresk of diseasein
arehabilitation centre in the Netherlandsin 1984. Eleven of 23 seds died in this outbreak. (™

Serosurveys have indicated a high prevalence of PhHV-1 or closely related herpesviruses

33



worldwide.® %) There is evidence that Weddell and crabester sedlsin Weddell Sea have been
infected with avirus closaly rdated to PhHV-1. Whilst the Weddell sedls do not range widdly,
crabeater sedls are less genetically isolated. %% Information on the status of this virusin
pinnipedsin Audradian watersis lacking.

The evidence is that the virusis unique to pinnipeds and not likely to be a zoonosis.®

a) Virulence, infectivity and transmission

High sedl mortdities can result from infection with PhHV. Eleven of twenty three orphan sedls
infected by PhHV in ased nursery died. The outbreak extended over atwo month period. The
cause of death was assumed to be a combination of extensive liver damage and pneumonia.™
Kennedy- Stoskopf, in commenting on the same occurrence, estimated the incubation period a
10-14 days.”

Experimentd infections give rise to sdf limiting upper respiratory tract infections, however, in
neonatal and immunocompromised animals these infections can be fatdl.® In-contact animals
aso developed antibody titres, dthough none of the sed's became serioudy sck, two excreted
virus, one on day 2 post inoculation and one on day 15,9

Pergstent infections, latent infections that re-activate and subclinica infections dl occur. Factors
such as age, host species and concomitant infections may play apart in the expression of the
disease.® 8 Abortion is common.™%®

b) Likelihood of disease agent entry, establishment and spread

A three year serologica survey in the Arctic regions to the east of Greenland and north of
Scandinavia showed that 28-41% of harp seals and 4-7% of hooded sedls were positive for
herpesvirus.

Thereisanumber of reports of outbreaks in captive facilities.

In the absence of any measures to reduce the risk, the likelihood of PhHV being introduced with
imported pinnipeds would range from low to high. Theleve of risk would depend, inter alia, on
whether or not the species was susceptible asin the case of harp sedls, or relatively resstant asin
the case of hooded sedls.

Sedl herpesvirusis present in a number of wild pinniped populations throughout the world. Its
capacity to establish and persist has been demonstrated. The isolated nature of captive
environments for pinnipeds would mean that level of exposure of native to captive pinnipedsis
very low. However, if it were introduced into awild population, the likelihood of establishment
would be high.

The experience of Northern Hemisphere sed nurseriesis that establishment follows introduction,
therefore the likelihood of establishment within a zoo would be high.

c) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

In captive seals, deaths of the order of 50% have been recorded.™ For animdsin the wild,
serologica data are available indicating that some species are very susceptible to infection.

Harder reported that 100% of 25 Weddell sedls tested were seropositive, and large numbers of
sedlsin the colony were affected with respiratory disease at the time. %"



It is concluded that the potentia of phocid herpesvirus to cause harm to Augtraian pinniped
populations depends to a large extent on the susceptibility of the pinniped speciesand strain of
the virus.

To summarise, the estimated consequences of introduction and establishment of Phocid
herpesvirus are:

in azoo collection (pinnipeds), serious,

in domedtic animd populations, negligible;

as azoonos's, to zoo gaff, negligible, and
inpinnipedsin thewild in Ausgtrdian waters, serious.

d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

In estimating the quarantine risk associated with this agent we have consdered the high level of
prevalence in some pinniped populations in the Northern Hemisphere and Antarctica; the lack of
data on the status of the virusin Audtralia; the demondrated ability of the virus to become
established in native populations, and the unknown susceptibility of Australian species.

We acknowledge thet the likelihood of exposure of native animas to imported animalsis very
low, but we bdlieveit is not negligible.

Using the matrix at Table 3, the combination of alow risk of establishment with the serious
consequences of establishment warrants the application of quarantine measures. These are
discussed in Chapter 4.

3.2.5 Seal pox

Two pox virus genera have been implicated as a cause of sedl pox, a Parapoxvirus and an
Orthopoxvirus. Seal pox has been recorded in severa species, and there are severd
occurrences of infection in humans.™® ##" Of the two, Parapoxvirus is more commonly
associated with disease.® The disease has been reported in wild and captive sedls,

The literature indicates that reports are sporadic and not associated with mgjor outbresks of
disease.
Earlier reports were al from North America, but Parapoxvirus was reported from a number of

different locations in the UK between 1990-92 and is now said to occur in Europe and an
isolated population in Lake Baikal.®> %

a) Virulence, infectivity and transmission

In spite of an gpparently high standard of hygiene, a parapoxvirus virus infection spread through a
number of sedlsin arehabilitation centre over a6-8 week period. The seals had been kept in
isolation pens so that tranamission would have been by aerosol or indirect contact.®? In Canada,
grey sedl pups developed lesions 9-43 days after capture, which correlated with a previous
report of harbour sedl's developing lesions 31-34 days post capture®” %2, Whether the animals
were infected before or after capture was not discussed.

The distribution and severity of lesions varies®® Generaly pox viruses do not appear to cause
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sysemic infectionsin pinnipeds, but some affected animas have died, presumably from
complicating factors® 29

Excoriation of the skin in concrete tanksis believed to predispose to infection®® Aerosols and
arthropods are suggested as vectors.®?

Estimates of the incubation period range from 3-8 weeks.®® The course of the disease can be
about 15 weeks, and virusis probably shed from skin lesions until recovery is complete®)

Sedl pox viruses are known to infect man. The course of the disease is usudly mild.®?

b) Likelihood of disease agent entry, establishment and spread

The literature indicates that the virus has appeared in widely separated pinniped coloniesin the
Northern Hemisphere, and in severd different species. It is present in cgptive and wild
populations. Infection in captive animals seems to be associated with the stress of capture and
adjusment to a new environment in young animals.

In the absence of measures to prevent the introduction of this agent, the likelihood of its
introduction in imported sedls would be very low to moderate depending on the origin, Species
and age of the imported animd.

Sedl pox occursin naturd and captive populations. If native animas were exposed to infection,
it is congdered the likelihood of establishment would be moderate.

¢) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

Whilst sedl pox is seldom fatdl, it runs a protracted course and is often accompanied by
concurrent disease. The vaue of individud pinnipedsin inditutions in Ausgtrdia means that the
consequences of introduction of a debilitating disease would be medium for an individua
ingtitution. Seal pox does not appear to be a cause of major losses to wild pinniped populations
and it is congdered that the consequence of introduction in the wild would be mild.

Thevirusisazoonoss and as such its introduction is undesirable.

To summarise, the estimated conseguences of introduction and establishment of sedpox virus
are:

in azoo collection (pinnipeds), medium;

in domestic animd populaions, negligible;

as azoonods, to zoo staff, mild, and

in pinnipedsin the wild in Audraian waters, mild.
d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

The prevaence of seal pox in overseas captive facilities, the harmful effects of protracted disease
on captive pinnipeds, and the lack of data on susceptibility of Austrdian native species warrant
excluson of this organiam from Audrdia

Therisk of introduction, establishment and spread is low to moderate, while the consequences
are mild to medium. Using the matrix a Table 3, it is concluded that quarantine measures for the
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control of this agent are warranted (see Chapter 4).

3.2.6 Rabhies

Thereis only one recorded occurrence of rabiesin a pinniped, that of awild pinniped in
Norway.®

Rabies virus has wide distribution throughout the world, but has not manifest itsdf in wild or
captive pinniped populations.

a) Virulence, infectivity and transmission

Rabiesvirusis present in sdlivaand is tranamitted by bites from infected animas. 1t normaly has
along incubation period. There are no recorded cases of pinnipeds tranamitting rabies, and they
are not considered to be vector animals.

b) Likelihood of disease agent entry, establishment and spread

The number of recorded occurrences of rabiesin pinnipedsisone. The likelihood of a pinniped
from a captive inditution introducing rabies is negligible.

c) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

In the highly unlikely event of rabies being introduced by a pinniped and becoming established in
Audrdia, the socid and economic impact would be highly adversein terms of initid efforts a
contral, vaccination of humans and animals and the socia cogts of having this much feared
Zoonog's present in the country.

d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

The likelihood of introduction, establishment and spread of this agent is considered negligible.
According to the matrix a Table 3, no quarantine measures for this agent are warranted.

3.2.7 Mycobacterium tuberculosis complex

Tuberculogsin wild and captive pinnipedsin Audrdiais caused by a member of the
Mycobacterium tuber culosis complex, most closely related to M. bovis, but antigenicaly
digtinct.®%® Studies on isolates from wild sedls from Augtralia®®*?” and Argentina®’® gave
rise to the conclusion that isolates causing sed tuberculoss may be a particular subgroup within
the M. tuberculosis complex, despite smdl differences detected between Austrdian and
Argentinean strains using DNA fingerprinting techniques” In cases of tuberculosisin pinnipeds
in Austrdia, Argentinaand NZ\*?? the causative organism has been isolated using culture
methods, and genetic tests usng PCR have been used to characterise the isolates. In 1987 the
isolation of M. bovis from six captive Southern sealions (Otaria byronia) in Uruguay was
reported, the method of identification in this case was histopathology and culture alone, so any
genomic difference could not be detected.™®

Reports of tuberculosisin pinnipeds in the Northern Hemisphere gppear limited to the diagnosis
inasealionin Franceé™® and in azoo in the UK *Y, Tuberculosis has been found in wild and
captive populations of five pinniped species™? Prevaencein wild populations is unknown.®
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a) Virulence, infectivity and transmission

The course of the disease in sedls can be short or chronic. Respiratory lesons are the most
common, with liver and meningeal lesions predominating in some cases. %%

The case of ased handler developing pulmonary tuberculosis from contact with infected sedls®?
indicates that the sedl strain of the agent may be spread by the aerosol route as occurs with
human and bovine drains. Aswith dl members of the M. tuber culosis complex, the agent is not
species specific. To dateit is known to infect five species of seds and humans.®? Itislikely
other species of pinnipeds would be susceptible. No data are available on the infectivity of this
agent for terrestria mammals other than man.

b) Likelihood of disease agent entry, establishment and spread

There are limited data available on the prevaence of pinniped tuberculosis internationdly. The
majority of reports are from the Southern Hemisphere. 1t is considered that the likelihood of
introduction of the agent is low.

The likelihood of spread to and establishment in domestic livestock is negligible.

Congdering the history of tuberculoss affecting 10 out of 16 pinnipeds in a captive colony, the
likdlihood of spread and establishment in other zoo pinnipedsis high.®®

Zoo staff would be at risk if the agent were introduced into a zoo.

c) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

Tuberculosis has been recorded in awild Austrdian Fur Sed (Arctocephalus pusillus
doriferus) from Tasmania, and in wild otariid seds (Neophoca cinerea and Arctocephalus
fosteri) in Western Austrdia.® # Tuberculosis has aso been recorded in Australian SeaLions
and New Zedand Fur sedlsin captivity.™® The agent can be considered endemic in Austrdia,
and itsintroduction is unlikely to have asgnificant impact on wild populations.

If tuberculosi's were to become established in a captive indtitution in Audtrdia, alarge number of
very vauable animas may have to be destroyed. Tuberculogsis a serious zoonosis and human
tuberculossisanatifiable disease in Audrdia Its introduction into a captive facility could have
serious consequences for staff.

The presence of this strain of tuberculosisin sedls has not affected Audraia s internationd
acceptance as a country free from bovine tuberculosis. Tuberculossin sedsis believed to be
caused by adifferent, but related organism to the agent of bovine tuberculosis.

To summarise, the estimated consegquences of introduction and establishment of Mycobacterium
tuberculosis virus are;

in azoo collection (pinnipeds), medium;
in domestic animd populaions, negligible;
as azoonosis, to zoo gaff, medium, and

in pinnipeds in the wild in Austrdian waters, the consequences are unlikely to change the
current tuberculosis satus.

38



d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

Whilgt therisk of introduction is very low, the risk of establisment, if introduced, is high.

Quarantine measures for this agent are warranted. These are discussed in Chapter 4.

3.2.8 Brucella spp.

Evidence of Brucdla infection in severd different marine mammalsin the Northern Hemisphere
has been recently demonstrated. The isolates differ from known species. %% The surveys by
Foster and Tryland indicate that Brucella infections of marine mammas may be fairly
widespread.*51%

a) Virulence, infectivity and transmission

The pathogenic effects of Brucella spp. in pinnipeds are unknown. It has not been recorded in
association with any major disease outbresk.

b) Likelihood of disease agent entry, establishment and spread

One author indicated that Brucella spp. may be widespread in pinnipeds. On this basis entry of
the agent would be likely. However, very few reports of Brucella isolationsfrom pinnipeds
exig, and it is concluded thet it is of either very low prevaence or very low pathogenicity, or
both. It is concluded that the likelihood of introduction, spread and establishment is very low.

c) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

Pinniped Brucella spp. have not been identified as the cause of any mgjor disease outbreak in
pinnipeds.
To summarise, the estimated consequences of introduction and establishment of Brucellae in
pinnipeds are:

in azoo collection (pinnipeds), negligible;

in domestic animd popultions, negligible;

asazoonods, to zoo saff, mild, and

in pinnipedsin the wild in Audtrdian waters, negligible.

d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

It is estimate that the risk of introduction, establishment and spread is very low and the
consequences of thiswould be negligible to mild. Using the matrix at Table 3, quarantine
measures for this agent are not warranted.

3.2.9 Trichinella spiralis

This nematode paradite is present in most of the colder and temperate regions of the Northern
Hemisphere. Strain differencesin T. spiralis have been demonstrated, and some bdlieve there
should be severa digtinct species, T. spiralis (the agent involved in the synanthropic-zoonotic
cycle), T. nativa (occurring in asylveic cycle in carnivores in the subarctic regions), T. nelsoni
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(mogtly to be found in wild carnivoresin Africa) and T. pseudospiralis (which has the widest
host range and is present in Audtrdia). Othersbelieve dl but T. pseudospiralis should be
regarded as subspecies of T. spiralis?121124)

T. spiralis affects most mammals, but is found more commonly in carnivores and omnivores.
Whilg T. spiralisis generdly bdieved to be the agent commons to swine and synanthropic
animals, in some areas this parasite passes from domestic to sylvatic animals, and vice versa. %

T. spiralisis recognised as the more serious zoonotic agent, and is not present in Audtraia Ten
to eighteen percent of cases reported to the Centre for Disease Control in the USA between
1987 and 1996 were associated with the eating of walrus meat. 034 The risk associated
with other Arctic seal's appears to be much lower.™®  In Canada, the syndrome in humans
associated with eating walrus meat was observed to be different from classical trichinosis due to
T. spiralis, and has been associated with T. nativa.

Arctic grainsof Trichingla remain viablein frozen carcasses. Some bdieve freeze tolerance to
be acharacteristic of T. nativa, others believe that T. spiralis may be resstant to freezing.*#+1%?

a) Virulence, infectivity and transmission

The literature casts a degree of doubt on whether the Trichinellae found in waruses are the
same species asthe T. spiralistypicdly found in pigs. Figs are highly susceptible to strains from
domestic animals, but weekly susceptible to sylvatic rains. The reverseisthe casefor Arctic
carnivores, e.g. polar bears and foxes."®

Thelifecydeof Trichinella isunusud in that the same hogt serves as both definitive and
intermediate hogt. Following ingestion of an infective cys, larvee are released from the cyst and
penetrate the intestind mucosa. It iswithin the mucosa cdlls that the femde produces juveniles
that are carried away by the hepatoporta system through the liver, and then via the blood stream
to various muscles. The juveniles enter muscle cdls in which they become encysted and enter a
period of dormancy until the muscle is eaten by the next host. The production of larvae in faeces
has only been demondtrated in rats and mice. Some Trichinellae have adapted to surviving
passage through fish, thus perpetuating the cyde in marine animals. 199110112

It has been shown that Arctic rains of Trichinglla isolated from walruses are ressant to
freezing. "'

b) Likelihood of disease agent entry, establishment and spread

The likelihood of wild caught animals, particularly the walrus of introducing this agent is
moderate. Thediet of captive bred animas would determine whether or not they were infected
with Trichinella. Captive animals are frequently fed raw fish that have been frozen. This
measure is believed to reduce to risk of paradites being acquired from the fish. The likelihood of
a captive bred anima being infected is consdered very low. Austraian zoos have a policy of
importing captive bred animas whenever possible.

Egtablishment and spread would only be possible if an imported pinniped, upon death, were
egten by rodents or other mammals. The production of free-living juvenilesin the faeces by
carnivores has not been demonstrated.

Whilg thereisavery low likelihood of an imported pinniped being infected with T. spiralis, the
consequent establishment of the agent is unlikely.
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¢) Biological, environmental and economic consequences of agent introduction and
disease establishment in Australia

Of the susceptible domegtic animals, pigs are the most commonly infected, but dlinical effects are
rarely seen.

Audrdiahas established that it isfree from T. spiralis, and our mesat export trade is enhanced by
this freedom. The consequences of introduction and establishment of this parasite would be a
threat to the hedlth of Australian meat consumers and disadvantage the mesat export industry.

To summarise, the estimated consequences of introduction and establishment of Trichinella spp.
inpinnipeds are:

in azoo collection (pinnipeds), negligible;

in domestic anima populations, mild to medium;

as a zoonos's, to zoo saff, negligible;

asazoonoss generdly viathe food chain, serious, and

in pinnipeds in the wild in Audrdian waters, negligible.

d) Estimation of the risk associated with the identified hazard, as a combination of
likelihood of entry, establishment and spread and the consequences

AQIS concludes that the only risk associated with the importation live pinnipeds with regard to
this paradte liesin the method of disposd of the carcasses of these animals after they die. Using

the matrix at Table 3, AQIS concludes that since the risk of establishment and spread of this
agent is negligible, quarantine measures are not warranted.

3.3 Exporting country factors

With the importation of live domestic animas and their products, AQIS frequently relies on
information concerning the health status of the national herd. For countries free from a particular
disease of concern, the test and quarantine requirements differ from those for a country not free
from the disease in question. For non-domestic animals, and particularly those that range off the
coast from one country/continent to another, accurate monitoring of disease statusis not

possible.
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4. RISK MANAGEMENT

4.1 General

The ALOP, as defined in the SPS Agreement, isthe level of protection deemed appropriate (as
asovereign right) by the member country establishing or reviewing a sanitary or phytosanitary
measure to protect human, anima or plant life or health within itsterritory. Risk management
measures that are judged to be the minimum required to meet Australia’'s ALOP are specified.

The risk management measures set out below are believed, in each case, to meet the ALOP for
that disease. In determining these measures, due consideration has been given to the predicted
consequences of introduction and establishment of the agent in Audtrdia Thus, if the
consequences of introduction and establishment are likely to be severe, the risk management
measures applied must reduce the likelihood of introduction of the agent to anegligible level.

The tests recommended have, been used on pinnipeds and published results give some credence
to these tests. AQIS will not rely on tests results aone to ensure the ALOP. These will be
combined, as deemed appropriate, with information regarding the hedlth status of pinnipedsin the
exporting ingtitution, and PEQ and PAQ.

All pinnipeds for export to Austrdiawill be ingpected for sgns of ill health within 48 hours of
embarkation. Thisisagenerd hedth requirement to ensure that animas arefit to travel. Itis
a so gpplicable to specific agents listed below, and will not be repeated under each agent.

4.1.1 Evaluation of veterinary services of exporting country

The Veterinary Authority of the exporting country will be required to provide endorsement of
sanitary certification issued by aquaified veterinarian closely associated with the captive facility
from which the pinniped is sourced.

It isimportant that AQI'S have confidence in the standard and integrity of the Veterinary
Authority in the exporting county. AQIS has developed guidedines for the gpprova of countries
to export live animas and anima productsto Austrdia These include an assessment of the
Veterinary Authority and other officid certifying authorities. These guiddines will be employed in
determining whether particular countries will be approved to export pinnipedsto Audraia

Those countries that have a recent history of exporting live animas or genetic materid to
Audrdiain compliance with Audtralia s quarantine requirements will not require re-assessment.

4.1.2 Evaluation of exporting facilities

An outbresk of acanine distemper-like disease in an aquarium in Japan occurred when wild
caught Lake Baika sedls were gpparently introduced directly, without prior quarantine, to
existing aguarium sedls.®” This highlights the need for AQIS to be aware of and have
confidence in the norma operationa procedures of the exporting facility.

Facilities wishing to export non-domestic animasto Audrdiawill fal into one of three categories.
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Thaose that have a history of exporting non-domestic animas to Audtrdiain compliance
with Audrdia s quarantine requirements. In the absence of any new unfavourable
information, such trade would be permitted to continue.

Those that have no history of exporting non-domestic animasto Audrdia, but are Sted in
acountry that exports other live animasto Audrdiain compliance with Augtrdia' s
quarantine requirements. Approva of thisfacility to export pinnipeds to Augrdiawould
be dependent on assessment by either the Veterinary Authority in the country of export or
by an AQIS gppointed veterinary officer.

Those that have no history of exporting non-domestic animasto Audrdia, and are Sted in
acountry that does not have ahistory of exporting any live animasto Audrdia. Approva
of thisfacility would depend on assessment by an AQIS gppointed veterinary ingpector.
In addition AQIS may require assessment of the Veterinary Authority prior to
commencement of pre-export procedures and/or have the pre-export procedures
supervised by an AQIS appointed veterinary officer.

Risk management procedures for some diseases may require PEQ and PAQ. Thefollowing sets
out the standard of facility that AQIS will accept for performance of this quarantine.

4.1.2(a) Standard for pre-export quarantine facility

The PEQ facility must be ingpected by a person employed by or gppointed by AQIS or an
goproved Veterinary Authority who is stisfied thet it complies with the following minimum
standards:

1.

The PEQ facility must be serviced by awater supply that is not in direct communication
with pens used by other animals or any other source of animad effluent. The water must be
clean and not pumped directly from a natural watercourse that is frequented by wild

pinni peds.

The PEQ facdility must be sufficiently removed from other pinnipeds to prevent transfer of
infectious agentsin expired ar, i.e. adistance that would prevent droplet infection. For

practica purposes this would mean the PEQ facility would be under a different roof from
facilities used by other pinnipeds.

The PEQ facility, whilst in use, must be either serviced by personnel who do not handle
other pinnipeds, or serviced by staff who follow drict rules of disnfection prior to entry of
the pinniped pen. Thiswould include a change of exterior clothing and boots and thorough
washing of hands.

All feeding and other utensls for animasin the PEQ facility must be for their use done,
and not used for other animals.

4.1.2(b) Standard for post-arrival quarantine (PAQ) facility

1.

The PAQ facility must be sufficiently removed from other pinnipeds to prevent transfer of
infectious agentsin expired air, i.e. adistance that would prevent droplet infection. For
practica purposes this would mean the PAQ facility would be under a different roof from
facilities used by other pinnipeds.

Entry into the PAQ facility must be prohibited to al unauthorised persons, and visitor
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entries recorded.

3. ThePAQ fadlity must be serviced by awater supply that is not in direct communication
with any other animd facility. The water used by the quarantine pinniped must not be
pumped directly to anatural watercourse without prior sterilisation. Alternetively water
may go directly into amunicipa sawerage sysem.

- Full records must be kept of maintenance of sterilisng equipment and must be
avallable to AQIS gaff on request.

4.  ThePAQ fadlity, whilst in use, must be ether serviced by personnd who do not handle
other pinnipeds, or serviced by staff who follow gtrict rules of disnfection upon leaving the
pinniped pen. Thiswould include a change of exterior clothing and boots and thorough
washing of hands.

5. All feeding and other utenglisfor animas in the PAQ facility must be for their use done,
and not used for other animals.

Release from the PAQ facility will be dependent on the animad having satisfied al hedlth
requirements as determined by the Director of Quarantine and passng afind examination of
hedlth by a veterinarian approved by AQIS.

4.2 Risk management options for specific disease agents

AQIS bedievesthat an ALOP against each disease agent of concern will be met by the following
requirements. Where the quarantine periods for different agents vary, the most stringent measure
will be the one adopted.

4.2.1 Morbilliviruses

Options for managing the risk

For zoo pinnipeds and pinnipeds in the wild, the introduction and establishment of PDV would
have serious consequences. 1n accordance with the risk evauation matrix under section 3.1 risk
management measures for this agent must reduce the likdihood of introduction to an very low
level in order to meet Audtraiad s acceptable level of protection.

The infective period for dogs is taken as two months. Research available to date shows sedls
may have a period of infectivity of 5weeks. If quarantine aone were used, it would need to
exceed the incubation period plus the period of infectivity.

Vaccines have been shown to be effective in preventing or reducing the severity of clinica
disease, but not in preventing replication of the virus and its excretion by the chalenged
animdl.®46™) |t has also been demonstrated that post-exposure vaccination is ineffective.
AQIS consdered the following options.

1.  Animadsmay be sourced from regions of the world that have not reported cases of PDV.
This option would severdly limit the source of supply of specimens for Audtraian zoos.

2. Animasmay be sourced from zoos that can reliably certify freedom from clinical phocine
distemper.

3. A period of PEQ would prevent direct exposure to infected sedls prior to export. This



total period of PEQ and PAQ would have to be equd to, or greater than the maximum
incubation period plus infective period for PDV. To cover this, three monthsis
recommended as a suitable minimum quarantine period. For an agent spread by aerosols
and secretions such as PDV, the PEQ facility must house the quarantined pinniped under a
separate roof from al other pinnipeds and be serviced by dedicated personnel who handle
no other pinnipeds (or take appropriate biosecurity precautions) during the quarantine
period.

4. A period of PAQ would reduce the likelihood of transmisson viadirect contact to
pinnipeds in Audrdian zoos. For an agent spread by aerosols and secretions such as
PDV, thisfacility must house the quarantined pinniped under a separate roof from al other
pinnipeds and be serviced by dedicated personne (or take appropriate biosecurity
precautions) who handle no other pinnipeds during the quarantine period or for a period of
time afterwards.

5.  Seologicd testsfor CDV-like antibodies by the use of serum neutralisation tests.
Vaccinaion has been shown to protect animas from clinical disease but not to prevent
infection and virus excretion. Thisisthe least satisfactory option.

Appropriate risk management option.

The serious nature of phocine distemper warrants quarantine measures to prevent an infected
anima being introduced, even into a quarantine facility. The following risk reduction measures
will be adopted s0 as to minimise the likelihood of introduction of phocine distemper virusto an
acceptable level according to the ALOP:

(& Animasfor export to Audrdiawill only be sourced from zoos/captive facilities that can
certify twelve months freedom from clinical phocine distemper.

(b)  Animasfor export to Audrdiamust spend aperiod of at least three monthsin a PEQ
facility as described in section 4.1.2(a) of this document.

(©0 Animasfor export to Audrdiamus return a negative serum neutrdisation tests for CDV-
like antibodies on blood taken within 14 days of export.

(d) Onarivd in Audraiathe anima must spend 30 daysin PAQ in afacility as described in
section 4.1.2(b) of this document.

4.2.2 San Miguel sealion virus

Options for managing the risk:

Virus has been isolated from both seropositive and seronegetive animas. Seroconversion has
occurred as early as day 2 from infection. “? Throat and rectal swabs, or fluid aspirated from

vesides are the best samples for virusisolation. 9

Pandls of typing sera and antigens for marine cdicivirusidentification are available in the United
States. Serum neutrdisation is type-specific, and will not demongtrate whether an anima has
been infected with another ceicivirus.™

In his 1987 review, Smith recommended 60 days PAQ for Pacific pinnipeds being admitted to
captive facilities. The same review did not provide information on incubation periods. Pups can
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excrete virus for four weeks. AQIS prefers PEQ asthis dternative is designed to prevent the
introduction of unwanted agents. PEQ of imported pinnipeds and adherence to drict hygiene
procedures would reduce the likelihood of spread.

For zoo pinnipeds and pinnipedsin the wild, the introduction and establishment of SMSV would
have serious consequences. |n accordance with the risk evauation matrix at Table 3, risk
management measures for this agent must reduce the likelihood of introduction to anegligible
level to be acceptable. Risk management options include the following:

1.  Animdsmay be sourced from regions of the world that have not reported cases of
SMSV. Thisoption would limit the source of supply of specimens for Austrdian zoos.
Further, in the absence of any formal disease reporting system for marine mammdls, fallure
to notify cannot be taken as freedom from disease.

2. Animadsmay be sourced from zoos that can reliably certify freedom from SMSV (see
sections 4.1.1 and 4.1.2), and which can demonstrate no contact with wild pinnipeds
during the period of disease freedom.

3. A period of PEQ that prevents direct exposure to infected seds prior to export may be
used. If quarantine were the only measure used, the total period of quarantine (PEQ and
PAQ) would have to be greater than the maximum incubation period plus period of
infectivity for SMSV. For an agent that may be spread by aerosols and secretions, this
facility must house the quarantined pinniped under a separate roof from dl other pinnipeds
and be serviced by dedicated personnel who handle no other pinnipeds (or take
appropriate biosecurity precautions) during the quarantine period. Smith recommended
two months as a suitable quarantine period.*?

4. A period of PAQ may be used to further reduce the likelihood of transmission viadirect
contact to pinnipedsin Audrdian zoos. This facility must house the quarantined pinniped
under a separate roof from al other pinnipeds and be serviced by dedicated personnel
who handle no other pinnipeds or Suidae (or take appropriate biosecurity precautions)
during the quarantine period or for a period of one week afterwards.

5. Teding for presence of SMSV antibodies would involve testing for arange of
goproximately 20 different serotypes. Thiswould involve practicd difficulties.

6.  Animds may be maintained under permanent quarantine surveillance to ensure that, upon
death, carcasses are disposed of in such amanner asto prevent contact or consumption

by pigs.
A satisfactory vaccine has not been developed so thisis not listed as an option.

Appropriate risk management option.

Whilgt serology is possible, thereis alarge number of serotypesthat do not cross react and this
would make screening by this method impractica.  AQIS recommends, to minimise the
likelihood of introducing SMSV, the following quarantine measures be adopted:

(& Animasfor export to Audrdiawill only be sourced from zoos/captive facilities thet can
certify two years freedom from San Migud sealion virus, and have not permitted the
introduction of wild pinnipeds during that period.

(b)  Animasfor export to Austrdia must spend a period of a least two monthsin a PEQ

46



facility as described in section 4.1.2(a) of this document.

() Onarivd in Audrdiathe anima must spend 30 daysin PAQ in afacility as described in
section 4.1.2(b) of this document.

(d) Fdlowing release from quarantine, the anima must remain under quarantine surveillance,
and upon desath, the carcass to be disposed of in an approved manner.

4.2 3 Influenza A virus.

Options for managing the risk

For zoo pinnipeds and pinnipedsin the wild, the introduction and establishment of influenza A
virus would have serious consequences. In accordance with the risk evaluation matrix at Table
3, risk management measures for this agent must reduce the risk of introduction to anegligible
level in order to meet Audtraia's acceptable leve of protection.

The disease is acute and diagnosis has been confirmed by virus isolation, usualy on autopsy
specimens.

The exigtence of carrier animals has not been suggested, and tests for the detection of carriers do
not appear necessary.

Antibodies gppear some time after virusis excreted in nasal mucus, so tests for antibodies would
not detect infectious animalsin the early stage of the disease.

Countries of export may not be able to certify to the disease status of free ranging animasin
waters adjacent to their coast. Animaswithin zoos are, however, closay observed, and some
Zoos may be able to reliably certify whether the premises has been free from sedl influenzafor a
period of time prior to export.

A declaration of disease freedom within a zoo would only be acceptable if there had been no
introductions to the zoo over a period of time exceeding the incubation period of the virus, or the
pinniped for export was isolated from al other pinnipeds for asmilar period of time.

Vaccines are not available.
The options for managing the risk may be summarised as follows.
1.  Animdsmay be sourced from regions free from the disease.

2. Animasmay be sourced from inditutions that can reliably certify freedom from the
disease.

3. Animasmay be placed in quarantine for a period of time prior to export; that period must
exceed the known incubation and infective period for the virus.

4.  Animdsmay be placed in quarantine after arriva for asmilar period of time.

Appropriate risk management option.

Influenza A infection in pinnipeds has a very short incubation period before clinical Sgns appe-r.
Different species have differing susceptibilities. No evidence was found for persstent infections
inpinnipeds. All the following risk reduction measures are included for this agent:

(@ Animasfor export to Audtradia be sourced from zoos/captive facilities that can certify three
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months freedom from influenza A infection in pinnipeds.

(b) Animasfor export to Australia must spend a period of at least one month in a PEQ facility
as described in section 4.1.2(a) of this document.

() Onarivd in Audrdiathe anima must spend 30 daysin PAQ in afacility as described in
section 4.1.2(b) of this document.

4.2.4 Phocid herpesvirus

Options for managing the risk

Species variaion exigts in the susceptibility of pinnipeds to thisvirus. Diagnodis of diseased
animals has mostly been by isolation of the virus from autopsy specimens.® Antibodies may be
detected by serum neutralisation tests®” 1n view of the potentia for sub-clinica and persitent
infections, and latent infections thet re-activate, any seropositive anima should be considered as
infectious.

A recombinant vaccineis under development.©51%)
Options for risk management include:

1.  Animdsmay be sourced from regions known to be free from the disease, but this measure
would be reliant on scant data.

2. Animadsmay be sourced from zoog/ingtitutions that have been free from the disease for a
period of 12 months.

3. Animdsintended for export to Austrdiamay be tested by a serum neutrdisation test for
evidence of exposure to the virus.

4.  Animds may be placed in quarantine prior to export and again after arriva. Given that
latent, persstent and subclinical infections occur, this measure on its own would not
necessxily be effective.

Appropriate risk management option.

The following risk management measures, used together, are consdered necessary to minimise
the risk associated with phocid herpesvirus.

(@ Animasfor export to Audtradia be sourced from zoos/captive facilities that can certify
twelve months freedom from phocid herpesvirus.

(b) Animasfor export to Augtrdiamust spend a period of at least two monthsin a PEQ
fecility as described in section 4.1.2(a) of this document.

(© Animasfor export to Audtrdia must return a negative serum neutralisation test for PhHV-1
and PhHV-2 antibodies, conducted within 14 days of export.

(d) Onarivd in Audrdiathe anima must spend 30 daysin PAQ in afacility as described in
section 4.1.2(b) of this document.

(e) Theimported pinniped remain permanently in afacility that precludes contact with
pinnipeds destined to return to the wild.
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4.2.5 Seal pox

Options for managing the risk

Sed pox has an incubation period up to 8 weeks. The virus has been spread between sedls that
were in pens isolated from one another, but under the sameroof. Infected animas have been
shown to excrete virus for up to 18 weeks.

During an outbreak of sed pox, paired serum samples collected two months gpart showed the
appearance of pargpoxvirus-specific antibodies when subjected to an indirect
immunofluorescence assay (IFA).®® In spite of this, the use of serology for screening incoming
animals for infection does not gppear to bein generd use.

In 1987 Smith™ said that vaccines had not been tried a that stage. Since then little has come to
light regarding the development of avaccine, so this option has not been included.

1.  Animdsmay be sourced from countriesregions free from sed pox. It isdoubtful that
aufficient data are available about wild populations for such certification to be religble.

2. Animadsmay be sourced from inditutions that can rdiably certify to freedom from sed pox
for aspecified period of time prior to export. Sedl pox follows a protracted course, in
some cases 18 weeks.™ There are no data on the survivability of sed pox virusin the
environment, but other pox viruses are stable for many months.

3. Animasmay spend aperiod of timein quarantine prior to export, sufficient to dlow the
expresson of diseaseif an anima were incubating a the time of commencement of
quarantine. This must be greater than 8 weeks. Smith @ recommended the separation of
diseased animals for aminimum of 18 weeks, or until complete recovery of affected
animas. Thisrdatesto the length of time an infected anima excretes virus, and is not
related to the incubation period. Quarantine, if used done should be & least aslong asthe
incubation plus infective periods.

Appropriate risk management option.

PAQ aone may be insufficient as arisk management measure because spread of the virus
between animas isolated from each other has been demondtrated. However, aperiod of PAQ
should be considered in conjunction with other measures. The following measures used together
are considered to meet Australia s ALOP.

(& Animasfor export to Audtrdia be sourced from zoos/captive facilities that can certify
twelve months freedom from sedl pox.

(b) Animasfor export to Australia must spend a period of at least 10 weeks in a PEQ facility
as described in section 4.1.2(a) of this document.

(© Onarivd in Audrdiathe anima must spend 30 daysin PAQ in afacility as described in
section 4.1.2(b) of this document.

4.2.6 Mycobacterium tuberculosis

Options for managing the risk.

Tuberculogisin pinnipeds has been detected on autopsy in animals that appeared clinicaly
normal.**¥ It has along incubation period. Very young animals may fail to react to tests **®
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Tuberculosisin pinnipeds may run a protracted course."? For an intitution to claim freedom
from tuberculosis there would need to have been no cases for a considerable period. For
ruminants AQIS has chosen aminimum of three years, accompanied by arigorous testing
regimen.

No formd surveillance programs are in place for free-ranging animals and dlinica diseaseis not
manifest until the advanced stages of the disease; thus the concept of sourcing animals from
countries/zones free from tuberculogsis not practica.

1. Tuberculosisin pinnipeds may run a protracted course."? For an ingtitution to daim
freedom from tuberculoss there would need to have been no clinica casesfor a
consderable period, with proper investigation of al degths.

2. Quarantine done as arisk management measure would need to extend over some months
to cover the period from infection to expression of the disease. However, a period of PEQ
should be used in conjunction with other measures, to ensure that animas for export are
not placed in contact with animals of unknown status.

3.  Theintradermd tuberculin test has been used on pinnipeds, and was moderately effective
in detecting cases with gross pathologica lesons. Very young animas and animasin the
very early stages of infection may not react.™® The results were described as promising
but were not datistically significant.™ In order to detect animals that may have early
infections when tested, a second test 3-6 months later would need to be conducted.

4.  Woods recommends the use of an ELISA on serum or PCR on tissues or sputum for wild
animasto avoid the double handling involved in the intradermal test.®® The sensitivity of
the ELISA appearsto smilar to the intradermal test and would probably not contribute
more than the intradermal aone.™”

5.  Chest X-rayswould detect pulmonary lesons. These tests could only be performed under
anaesthesia, which presents arisk particularly to phocid seals, and appears to be no more
accurate than the intradermal test.

6. PAQ canbeusad in addition to PEQ, especidly asthis agent has along incubation period.

Appropriate risk management option.

AQIS conddersthat Audrdia s ALOP will be achieved by the gpplication of the following
measures:

(& Animasfor export to Audrdiawill only be sourced from zoos/captive facilities that can
certify that:

()  therehasbeen no case of tuberculogisin pinnipeds during the past 6 years, and
(i)  the pinnipeds have not been handled by a human infected with tuberculosis during

this period, and

(i)  dl deathsin pinnipeds have been investigated by a qudified veterinarian during this
period, and

(iv) any testsfor tuberculoss that may have been conducted in this period have been
negdive.

(b)  Animasfor export to Austrdiamust spend a period of at least 120 daysin a PEQ facility
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as described in section 4.1.2(a) of this document.

Onarivd in Audraiathe anima must spend 30 daysin PAQ in afacility as described in
section 4.1.2(b) of this document.
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Appendix

Pinniped species.

Common name - scientific name

Atlantic harp sedl
Audraian fur sed
Audrdian ssalion

Baka sed

Cdifornian sealion
common harbour seal, harbour segl
crabeater seal

elephant sedl

grey sed

hooded sedl

Leopard sed
Mediterranean monk sesl
New Zedand fur sedl
New Zedand sealion
northern elephant seal
ringed sedl

southern el ephant seal
Wadrus

Weddell sedl

JVANIMAL_Q\PROJECTS\ZOO\100006_E.doc

Phoca groenlandica
Arctocephalus pusilus doriferus
Neophoca cinerea
Phoca sihirica

Zalophus californianus
Phoca vitulina

Lobodon carcinophagus
Mirounga leonina
Halichoerus grypus
Cystophora cristata
Hydrurga leptonyx
Monachus monachus
Arctocephalus for steri
Phocar ctos hookeri
Mirounga angustriostris
Phoca hispida
Mirounga leonina
Odobenus spp.
Leptonychotes weddelli
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A Q I S AUSTRALIAN QUARANTINE AND INSPECTION SERVICE

DEPARTMENT OF AGRICULTURE, FISHERIES AND FORESTRY

File No: 98/3337
4 September, 2000

6. QUARANTINE REQUIREMENTS FOR THE IMPORTATION OF
PINNIPEDS

1. GENERAL

1.1 A copy of avdid “Permit to Import" must accompany the animals. The Permit is
obtainable from the Chief Quarantine Officer (Animas) [CQO(A)] of the State of
Augtrdiato which the importation is to be made. A processing fee will be charged for the
permit.

1.2 Permisson to import pinnipeds must aso be obtained from Environment Austrdia. Further
information is available from

The Director Ph 02 6274 2291

Wildlife Protection Fax 02 6274 1921

Environment Audrdia emal wps@ea.gov.au

GPO BOX 787 website http://mww.biodiversty.environment.gov.au
CANBERRA ACT 2601

1.3 The exporting country must have approva from AQIS to export live animasto Audraia.

1.4 AnAnimd Hedth Certificate Sgned by the senior veterinarian at the exporting ingtitution
and signed by an Officid Veterinarian* must accompany the animas. The Certificate isto
be stamped on each page with an Officia stamp. There must be a separate certificate for
each consgnment.

* Official Veterinarian, means a veterinarian authorised by the Veterinary
Administration of the country (of export) to perform animal health and/or public health
inspections of commodities and, when appropriate, perform certification in conformity
with the provisions of Chapter 1.3.2. of the OIE International Animal Health Code.

1.5 TheAnima Hedth Certificate should be in the format of the OIE Anima Hedth Code
Mode Certificate No. 6. It must provide details of the certifying authority, identification of
each animd, premises of origin of the animals, conggnor and consignee, detination and
means of trangport. The certificate must be in English. It must certify, under Sanitary
Information that the anima hedth requirements listed under CERTIFICATION (points 2.1-
2.10) below have been met.

EDMUND BARTON BUILDING BARTON ACT

GPO Box 858 Canberra ACT 2601 Td: (02) 6272 4465
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1.7

18

1.9

1.10

21

2.2

Animas must be tested according to the requirements laid down in 2.4 below. All
laboratory tests must be conducted in alaboratory approved by the Veterinary
Adminigration of the country of export.

1.6.1 It isarecommendation, but not a stipulation, that the pinnipeds be subjected to the
testsin 2.4.1 and 2.4.2 below, immediately before or a the commencement of the
pre-export quarantine (PEQ).

1.6.2 Additiond testing as required by the importing zoo is a matter for the importing and
exporting inditutions to agree.

The captive facility in which the animd(s) isto perform PEQ must meet AQIS standards
and be gpproved by the Veterinary Adminigtration of the exporting country, or AQIS. An
example of the standard required is a Attachment 1.

AQIS may require that an Austraian Quarantine Officer oversee the PEQ and/or
accompany the shipment to Audtrdia at the importer’ s expense.

Costs associated with the selection, testing, transport, quarantine (including any extension
to the quarantine period for whatever reason) and any Audtrdian Government veterinary
supervison of the animals during each quarantine period and during transport to Audtrdia
will not be met by the Augtrdian Government.

These requirements may be varied or reviewed at any time at the discretion of the
Audrdian Director of Quarantine (herein called the Director).

CERTIFICATION
The Anima Hedth Certificate must attest thet;

The pinnipeds have been bred in captivity or have been resdent in a captive indtitution of

equivaent hedth satus to the exporting facility for a period of not less than 12 months or

gnce birth; and

2.1.2 The exporting indtitution has not received pinnipeds brought in from the wild during
the previous two years.

Degths and illness in marine mammals in the exporting facility are routindy investigated by
aqudified veterinarian, and there has been no evidence of any of the following diseases for
the stated period:

Phocine distemper 12 months

San Migud sealion virus 2years
Influenza A in pinnipeds 3 months

Phocid herpesvirus 12 months
Seal pox 12 months
Tuberculogsin pinnipeds 6 years, and

to the best of his’her knowledge, and after due enquiry, the animals for export have not
been closely handled by a person infected with tuberculos's during the same period.



2.3

24

2.5

2.6

2.7

2.8

29

2.10

3.2

[For the purpose of these quarantine requirements, freedom from disease will mean no
evidence, whether the evidence be dlinica disease, autopsy findings or results of tests
conducted.]

The animaswere held, for aminimum period of 120 days immediately prior to export, in
approved PEQ premises.

TESTS.

2.4.1 Within 21 days of the scheduled date of export, each anima was tested for phocine
distemper by a serum neutraisation test with a negative result.

2.4.2 Within 21 days of the scheduled date of export, each anima was tested for phocid
herpesvirus by a serum neutrdisation test with a negetive result.

Each animal was treated with a broad spectrum externd paraditicide containing .............
...................... (active ingredients) effective againgt lice and acarids within 96 hours of the
expected time of embarkation.

Each anima was treated with interna parasiticides containing

cereeeene e s (ECtiVE iNgredients), effective againg nematodes

and ... (active ingredients), effective against cestodes, within 96 hours of the
expected time of embarkation.

Each animd was examined by an Officid Veterinarian within 48 hours prior to leaving the
PEQ premisesfor the port of export and was free from clinical evidence of infectious or
contagious disease and externd parasites and appeared fit to travel.

The vehicles for the transport of the animasto the port of export were cleaned and
disnfected prior to loading. The containers used for transporting the animals were new or
were cleaned and disinfected prior to loading. Containers constructed of timber were
permanently immunised againg insect infestation or fumigated prior to loading as required
by AQIS.

During trangport to the port of export and during loading, the animals were not exposed to
animas not digible for export to Audrdia

The compartment of the aircraft or vessel to be occupied by the animas and al removable
equipment was cleaned and disinfected prior to loading.

Note: Items2.1to 2.8 inclusive should be certified by the Officid Veterinarian
respongble for supervision of the PEQ. Items 2.9 to 2.10 inclusive may be certified by the
same Officid Veterinarian if he /she accompanies the animas to the port of export or
another Officia Veterinarian a the port of export.

TRANSPORT

The animds must be consgned to Austrdia by aroute approved by the Director. They
may be accompanied by other animas only with the gpprova of the Director. Any
transhipment requires the gpprova of the Director. Stops on route may need approva
from relevant authorities in the country or countries of trangit or transhipment.

The design of the containers, the recommended species requirements, the preparation for
trangport, and the disinfection of the interior of the aircraft or vessdl, removable equipment,
penning and containers must be in accordance with the recommendations of the OIE Code



4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

and Internationd Air Trangport Association (IATA) Live Anima Regulations unless
otherwise agreed by AQIS.

ENTRY AND POST-ARRIVAL QUARANTINE REQUIREMENTS

Each imported anima must undergo post-arriva quarantine (PAQ) in an approved
premisesin an AQIS registered zoo for a minimum period of 30 days. The premises must
conform to standards described in Attachment 2.

Any animds sharing the PAQ premises with the pinnipeds during PAQ must remain in the
premises until the pinnipeds are released from PAQ. No pinnipeds destined for return to
the wild may share the PAQ premises whilst an imported pinniped is performing PAQ.

Any crates, bedding remaining on the aircraft at arriva, or accompanying the animd to
PAQ must be gterilised, destroyed or otherwise dedlt with as directed by a quarantine
officer & the ports of unloading.

As so0n as possible after arrival, each animd must be ingpected by an Officid Veterinarian
for dgnsof disease. Additiond ingpections whilst the animd isin PAQ will be at the
discretion of the Director of Quarantine.

After completion of PAQ, each anima imported under these conditions will be held under
quarantine survelllance during itstime in Audrdia

During PAQ and while the imported animas remain under quarantine surveillance, they,
and any in-contact animas, may be subjected to any testing or treatment prescribed by the
Director, at the owner’s expense.

If any animal fallsatest or shows Sgns of disease, that anima and any or dl other animds
in the PAQ premises may, at the Director’ s discretion, be detained in quarantine for further
testing and/ or observation, or exported at the importer's expense, or destroyed without
recompense. The death of any anima in PAQ must be reported to AQIS as soon as
possible.

Finnipeds sharing the same PAQ facility may not be released from quarantine until the
most recently arrived animd is due for rdease, and no animas have shown signs of exatic
disease during thistime.

The importer will be charged for services provided by the Augtrdian Government. If any
animas die or are destroyed during any period of control, the Austrdian Government will

not pay compensation.

SARAH KAHN
Assgtant Director
Animd Quarantine Policy Branch



Attachment 1.

STANDARD OF PRE-EXPORT QUARANTINE FACILITY FOR PINNIPEDS FOR EXPORT TO
AUSTRALIA.

Premises to be used for pre-export quarantine (PEQ) of pinnipedsto Augtrdiamust comply with
the following operationdl and structural standards.

The PEQ fadility was serviced by awater supply that was not in direct communication with
any other animd facility. The water was clean and not pumped directly from a naturdl
watercourse that is frequented by wild pinnipeds.

Entry into the PEQ facility must be prohibited to all unauthorised persons, and visitor
entries recorded.

The PEQ facility was under a different roof from facilities used by other pinnipeds.

The PEQ facility, whilst in use, was ether serviced by personne who did not handle other
pinnipeds, or, by staff who followed drict rules of disinfection prior to entry of the pinniped
pen.

All feeding and other utensiIs for animals in the PEQ facility were for their use done, and
not used for other animals.



Attachment 2.

STANDARD OF POST-ARRIVAL QUARANTINE FACILITY FOR PINNIPEDS FOR EXPORT TO
AUSTRALIA.

Premises to be used for post-arrival quarantine (PAQ) of pinnipedsimported into Austrdia must
comply with the following operational and structurd standards.

The PAQ facility must be sufficiently far removed from other pinnipeds to prevent transfer
of infectious agentsin expired air, i.e. a distance that would prevent droplet infection. For
practica purposes this means under adifferent roof from facilities used by other pinnipeds.

Entry into the PAQ must be prohibited to al unauthorised persons, and visitor entries
recorded.

The PAQ facility must be serviced by awater supply that isnot in direct communication
with any other anima facility. The water used by the quarantined pinniped must not be
pumped directly to anatural watercourse without prior sterilisation. Alternatively the water
may go directly into amunicipa sawerage sysem.

- Full records must be kept of maintenance of sterilisng equipment and must be
avallable to AQIS gaff on request.

The PAQ facility, whilst in use, must be ether serviced by personnd who do not handle
other pinnipeds or Suidae, or serviced only by staff who follow drict rules of disinfection
prior leaving the pinniped pen. Thiswould include a change of exterior clothing and boots
and thorough washing of hands on entry and leaving the facility.

Records of the hedlth of al pinnipeds in the facility must be kept, including dl treatments
and tests, and must be available to AQIS staff on request. Any pinniped that dies must be
autopsied as soon as possible and the autopsy report and |aboratory reports made
avalableto AQIS. The death of any pinniped must be notified to AQIS as soon as
possible.

All feeding and other utengls for animdsin the PAQ facility must be for their use done,
and not used for other animals.

Pinnipeds sharing the same facility will dl perform quarantine until the most recently arrived
isdigiblefor rdlease.



