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reviewed.  
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1 Executive summary 
 

MPI’s Animal Imports Team has requested risk advice concerning the appropriateness of the 

biological specimen import health standard (IHS) for imported formalin/alcohol preserved 

molluscs containing cultured pearls, where the commodity is likely to be discarded in 

domestic refuse. 

The commodity consists of non-viable molluscs grown in marine and fresh waters that may 

contain natural or implanted “cultured” pearls. These molluscs (whole and shell-on) are fixed 

in 4% to 10% formalin. They are then preserved in either formalin or formalin/alcohol and 

individually vacuum packaged in sealed plastic bags, and then bulk packaged for export to 

New Zealand.  

A risk analysis completed in 2005 for non-viable biological products, microorganisms and 

other viable cells determined that non-viable low-risk biological products could be imported 

without restriction. The Import health standard (IHS) (INESPEIC.ALL) based on the risk 

analysis specified, allows for non-viable biological products that were identified as low-risk 

organisms, to be imported without restriction. 

To determine the preliminary hazard list (Table 1), for this rapid risk analysis, marine mollusc 

pathogens listed in the 2017 OIE Aquatic code, previous risk assessments and reviews of 

infectious diseases of freshwater mussels, were used.  

At the hazard identification step, the pathogens identified in the preliminary hazard list were 

assessed as unlikely to remain viable in the commodity (non-viable molluscs processed in 

formalin/alcohol solution and stored in vacuum packaging). 

Formalin fixation requires at least 24 hours to fully penetrate and fix biological tissues. It is 

reasonable to assume that the time interval including subsequent storage and transport of the 

commodity in formalin or formalin-alcohol solution, to “shucking” and subsequent disposal, 

would be least 5 days (120 hours).  It is considered unlikely that any mollusc pathogens would 

remain viable after this time period. 

As no hazards have been identified in the commodity under the processing methods 

described, further risk assessment was not required under the procedures described in the OIE 

Aquatic Code. Thus, no further treatment of the commodity is considered necessary to address 

biosecurity concerns with the importation.   
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2 Introduction 
 

The Animal Imports Team of MPI (Ministry for Primary Industries) has requested risk advice 

to determine the appropriateness of importation of non-viable molluscs containing pearls, 

under the current provisions of the Import Health Standard for the Importation into New 

Zealand of Nonviable Animal Specimens from All Countries (INESPEIC.ALL) (MAF 2004). 

This IHS was based on a risk assessment for biological products (MAF 2005) which identifies 

high risk biological products, which require permanent storage in a Transitional Facility (TF), 

but also identifies low risk biological products that could be imported with no further 

restrictions. 

This rapid risk assessment reviews the risks associated with the importation of non-viable 

molluscs containing pearls, where the likely pathway for waste materials (shells and mollusc 

flesh) is through domestic waste disposal.  

 

3 Commodity description 

3.1 COMMODITY DEFINITION AND SCOPE 

Pearls are formed in bivalve and gastropod molluscs, including clams, oysters, mussels and 

abalone. While pearls occasionally are recovered from clams, most pearl production in marine 

waters is focused on the pearl oyster Pinctada spp., the winged oyster Pteria spp. (Pteridae) 

and the abalone/paua Haliotis spp. (Haliotidae). Freshwater mussels are also used in pearl 

production including Margaritifera spp. (Margaritiferidae) and Unio spp. in Europe, 

Hyriopsis spp., Cristaria sp. in Asia and China, and Amblema spp. in North America 

(Unionidae) (Bondad-Reantaso et al. 2007, Carella et al. 2016). 

For the purposes of this risk assessment, this commodity is defined as whole (shell-on) non-

viable pearl molluscs derived from fresh and marine waters that may contain cultured pearls.  

High value cultured pearls are routinely extracted from the host and further processed before 

sale. These are not considered in this risk assessment. 

3.2 PROCESSING METHODS 

Whole (shell-on) pearl molluscs are processed as a bulk commodity. They are initially fixed 

in formalin (4%-10%) and then either preserved in industrial-grade alcohol, or in a mixture of 

formalin/alcohol. They are individually vacuum packaged in sealed plastic bags, which are 

then packaged in bulk at room temperature for storage and transport for export.  

The length of the fixation treatment is unknown. 

Although pearl molluscs are primarily imported as a wholesale bulk commodity, they can also 

be purchased from overseas suppliers directly over the internet.  

 

3.3 DISTRIBUTION 
 

Pearl molluscs imported into New Zealand through a wholesaler are generally distributed 

through a network of agents. Wholesale trading of the commodity generally occurs as bulk 

units of individual vacuum packaged molluscs. 

 



 

Biosecurity New Zealand  Formalin/alcohol preserved molluscs containing pearls  3 

 Retail sale may occur over the internet from a New Zealand wholesaler, or through “party 

plan” sales.   

Each individual plastic bag is opened after retail sale, when the mollusc is “shucked” to 

extract the pearl.  The remaining mollusc tissues, including the shell, mantle and internal 

organs are discarded, generally through the domestic waste pathway. 
 

3.4 FORMALIN FIXATION OF THE COMMODITY 
 

Formalin is a recognised fixative of biological tissues. At a concentration 1.3 molar, 10% 

formalin is equivalent to 4% formaldehyde in solution (i.e. 4g per 100 ml), it is highly toxic to 

most organisms. (J. Reeve, Principal Adviser, Toxicology, MPI, pers.comm. 2018). 

 

Formalin at concentrations of 4% or 10% effectively denatures pathogens in biological 

products (Fox et al. 1985, OIE 2017a,b), but is relatively slow acting requiring up to 24 hours 

to penetrate 20 mm or more into tissues at room temperature (25ºC) (Farmer 1985, Moller et 

al. 2013).  

 

Formalin denatures most viruses including adenoviruses (Möller et al. 2013) and birnaviruses 

at 2% concentration (Dixon & Hill 1983), iridoviruses (Kirita & Nakajima 2012), noroviruses 

(Möller et al. 2013) and reoviruses (Rivas et al. 1994) at 4% to 10% concentration. It is 

widely used in the production of formalin-inactivated antiviral vaccines (OIE 2017a).  

Formalin kills and fixes protozoans (Davis 1947), chromistans (Kleeman & Adlard 2000, 

Bower 2013), Haplosporidians (OIE 2017b), Rickettsia-like and Chlamydia-like organisms 

(Dennison et al. 2014). It denatures fungi and most bacteria at 10% concentration (Howard & 

Smith 1983, Farmer 1985).   

 

As formalin requires at least 24 hours to fully penetrate and fix biological tissues (Farmer 

1985), it is reasonable to assume that the commodity would be formalin-fixed after storage in 

a formalin or formalin-alcohol solution for at least 5 days (120 hours) prior to “shucking” and 

subsequent disposal.   
 

3.5 WASTE DISPOSAL  
 

The commodity is not intended for human consumption, rather it is akin to a small-scale 

industrial process, where the opening or “shucking” is usually carried out in domestic 

premises. After each mollusc has been opened, the packaging, the remaining mollusc shell 

and tissues are most likely to be discarded through the domestic sewage and rubbish disposal.  

 

New Zealand aquaculture occurs largely in open marine and fresh waters and is thus 

potentially vulnerable to introduced exotic pathogens (Castinel et al. 2013, Meyers 2014, 

Georgiades et al. 2016). As each mollusc has a relatively high unit value, the actual quantity 

of generated waste per mollusc is likely to be small. The likelihood of these waste products 

and associated viable pathogens entering the aquatic environment is considered to be very 

low.  
 

4 Preliminary hazard list 
 

Marine mollusc pathogens from the OIE Aquatic Code (OIE 2017a), previous risk 

assessments (Anon 2002, MPI 2008, Georgiades et al. 2016), and reviews of infectious 
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diseases of freshwater mussels (Grizzle & Brunner 2009, Carella et al. 2016) were used to 

determine the preliminary hazard list (Table 1). 

 

Table 1 also presents a summary of whether these organisms would be likely to represent a 

hazard in the commodity after treatment. Any organism that is identified as a hazard will be 

subject to risk assessment.  
 

5 Hazard identification conclusion 

None of the pathogens identified in the preliminary hazard list are assessed as likely to remain 

viable in the commodity (non-viable molluscs processed in formalin/alcohol solution and 

stored in vacuum packaging), for at least 5 days (120 hours).  

 

6 Risk assessment conclusion 

As no hazards have been identified in the processed commodity (formalin fixed and stored in 

formalin or formalin-alcohol for at least 5 days (120 hours) prior to “shucking” and disposal), 

under the procedures described in the OIE Aquatic Code (OIE 2017a), further risk assessment 

is not required. No further treatment of the commodity is considered necessary.   

 
 



 

5 
Import risk analysis: Formalin-alcohol preserved molluscs containing pearls 

1: Preliminary hazard list and hazard identification  

Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Viral diseases           

Abalone viral 
ganglioneuritis 
virus (AbHV) 
(Abalone viral 
ganglioneuritis) 

Yes Herpesviridae Abalone (Haliotis 
laevigata, H. 
rubra, H. 
diversicolor and 
hybrids 

Australia, 
Taiwan 

No Yes No Yes No Möller et al. 2013, OIE 
2017a,b 

Akoa oyster 
virus (Akoa 
oyster disease) 
 

No Aquabirnaviridae Oysters 
(Crassostrea 
gigas, Pinctada 
spp., scallop 
(Chlamys nobilis) 

Japan, 
China,  
French 
Polynesia 

No Yes No Yes No Dixon & Hill 1983, 
Bower 2010, Wada 
2003, 2007 

Bioaccumulated 
fish virus 

No Aquareovirus Geoduc (Panope 
sp.) 
(multiple hosts) 

Widespread  No Yes No Yes No Tubbs et al. 2007, 
Meyers et al. 2009, 
Meyers 2014 

Digestive 
epithelial virosis  
 

No Small RNA virus 
Picorna-like virus 

Clam 
(Cerastoderma 
edule) 

Worldwide Yes No No N/A No Tubbs et al. 2007,  
Carrasco et al. 2011, 
Georgiades et al. 2016 

Intranuclear viral 
inclusion bodies 

No Uncharacterised 
virus possibly 
Adenovirus/ 
Herpesvirus 

Oyster (Pinctada 
spp.) 

Australia, 
Pacific 
Islands 

No Yes No No No Diggles et al. 2007 

Digestive tubule 
birnavirus 

No Birnaviridae Clams (Meretrix 
lusoria, 
Sinovacura 
constricta), oyster 
(Pinctada spp.) 

Japan No Yes No No No Bondad-Reantaso et al. 
2007, Kitamura et al. 
2000, Jones 2007 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Disseminated 
haemic 
neoplasia 

No Suspected 
Retrovirus 

Mussels (M. 
edulis, M. 
galloprovincialis 
and hybrids), 
cockles 
(Cerastoderma 
edule), clams 
(Mya arenaria) 

Europe No No No N/A No Tubbs et al. 2007, 
Webb 2008, Castinel et 
al. 2013, Alderman et 
al. 2017 

Gill necrosis 
virus (GNV)  

No Iridoviridae Oysters 
(Crassostrea spp., 
Ostrea spp.)  

Worldwide No No No N/A No Anon 2002, Kurita & 
Nakajima 2012, 
Georgiades et al. 2016 

Haemocytic 
infection virus 
(HIV)  

No Iridoviridae Oysters 
(Crassostrea 
angulate, C. 
gigas) 

Europe No No No N/A No Kurita & Nakajima 
2012, Castinel et al. 
2013, Georgiades et al. 
2016 

Lea virus 
disease  
Hyriopsis 
cumingii  plague 
virus (HcPV) 

No Arenaviridae Freshwater 
mussel Hyriopsis 
cumingii 

China No Yes No 
 

Yes No Mendenhall et al. 2011, 
Zhong et al. 2011 

Larval oyster  
herpesvirus 

No Herpesviridae Oysters 
(Crassostrea spp., 
Ostrea spp.) 

Worldwide  Yes No No N/A No Anon 2002 

Isocahedral 
virus-like agent  

No Picorna-like virus Clam (Ruditapes 
decussatus), 
oyster (Pinctada 
spp.) 

Europe, 
Australia 

Yes Yes No No No Hine & Wesney 1997, 
Humphrey et al. 1998, 
Anon 2002, Jones 
2007 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Ostreid 
Herpesviridae 
herpesvirus 
(OsHV 1 µvar) 

No Herpesviridae Oysters 
(Crassostrea  
angulate, C. 
gigas), scallops 
(Pecten maximus) 
Clam (Ruditapes 
philippinarum) 

Worldwide Yes No No N/A No Arzul et al. 2001, Anon 
2002, Georgiades et al. 
2016, Getchell et al. 
2016, Tan et al. 2015, 
OIE 2017b 

Oyster velar 
virus (OVVD) 

No Iridoviridae Oyster 
(Crassostrea 
gigas) 

Widespread No No No N/A No Bower 2001a, Castinel 
et al  2014, Georgiades 
et al. 2016. 

Picorna-like 
virus of pearl 
oysters 

No Uncertain 
aetiology 

Oyster (Pinctada 
margaritifera) 

French 
Polynesia 

No Yes No No No Comps et al. 1999, 
Kibenge & Godoy 2016 

Shellfish 
paralysis 
reovirus 

No Reoviridae Clams (Mya spp., 
Ruditapes spp., 
Tellina spp.), 
oysters 
(Crassostrea spp., 
Ostrea spp., 
Pinctada spp.) 

Europe, 
United 
States, Asia  

No Yes No Yes No Rivas et al. 1994, 
Bower 2013 

Tellina 
birnavirus 

No Birnaviridae Clam (Tellina 
tenuis) 

Europe No No No N/A No Underwood et al. 1977, 
MAF 2005 

Viral 
gametocytic 
hypertrophy 
 

No Papova-like virus 
Papillomaviridae, 
Polymoaviridae 

Oysters 
(Crassostrea spp., 
Ostrea spp., 
Pinctada spp.), 
clam (Mya spp.) 

Widespread  No Yes No No No Humphrey et al. 1998, 
Jones 2007, Bower 
2010, Lopez et al. 
2012, Georgiades et al. 
2016 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Virus-like 
infection of 
clams 

No Polyomavirus-like, 
(uncertain 
aetiology) 

Oysters 
(Crassostrea 
virginica), clams 
(Tellina spp. 
Ruditapes spp.) 

Widespread  No No No No No Tubbs et al. 2007, 
Bower 2010 

 
Bacterial diseases  

        

Aeromonas 
salmonicida 

No Aeromonadaceae Freshwater 
mussel (Amblema 
sp.) 

United 
States 

No Yes No Yes No Johnston 2008, 
Starliper 2011 

Chlamydia-like  
organisms 
(CLOs) and 
Rickettsia-like 
organisms 
(RLOs) 
(Intracellular 
bacterial 
diseases) 
 

No Chlamydiales 
Rickettsiales 
 

Abalone (Haliotis 
tubuculata), 
mussels (Perna 
spp.) oysters 
(Crassostrea spp., 
Pinctada spp.), 
scallops (Pecten 
spp.),  

Worldwide  Yes Yes No No No Wu & Pan 1999, 
Diggles et al. 2002, 
Azevedo et al. 2006, 
Tubbs et al. 2007, 
Crockford & Jones 
2012, Dennison et al. 
2014, Georgiades et al. 
2016 

Cytophaga sp. 
(Hinge-ligament 
disease)  

No Cytophagaceae: 
Bacteroidetes 

Oysters 
(Crassostrea spp., 
Ostrea spp., 
Pinctada spp.), 
clams (Mercenaria 
spp, Tapes sp., 
Siliqua sp.). 

Widespread  No Yes No No No Wu & Pan 1999, Bower 
2001b, Jones 
2007,Castinel et al. 
2013,  Georgiades et 
al. 2016 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Extracellular 
giant Rickettsia-
like organisms  

No Pleomorphic 
prokaryote 
organisms not in 
family 
Rickettsiales 

Oyster 
(Crassostrea 
gigas)  

Europe 
(Spain) 

No No No N/A No Azevado & Villalba 
1991, Bower 1996, 
Georgiades et al. 2016 

Flavobacterium 
columnare 
(Columnaris 
disease) 

No Flavobacteriaceae Freshwater 
mussel (Amblema 
plicata) 

North 
America 

Yes (exotic 
virulent 
genomovars 
exist) 

Yes No Yes No Boustead 1982, 
Starliper et al. 1998, 
Johnston 2008 

Micrococcus 
spp. (Bacterial 
abscess lesions) 
 

No Micrococcus Wide host range 
including pearl 
oyster (Pinctada 
spp.)  

Widespread  Yes Yes No No No Diggles et al. 2007 

Mycoplasma 
crassostreae 
(Mycoplasmosis/ 
Intercellular 
bacterial 
disease) 

No Mollicutes Oysters 
(Crassostrea 
virginica), scallops 
(Pecten spp.) 

United 
States, New 
Zealand 

Yes No No N/A No Diggles et al. 2002, 
Tubbs et al. 2007, 
Bondad-Reantaso et al. 
2007, Webb 2008, 
Bower 2010, 
Georgiades et al. 2016 

Oyster oedema 
disease (OOD) 

No Mollicute-like 
organism 
Uncertain 
aetiology 

Oyster (Pinctada 
sp.) 

Australia No Yes No No No Goncalves et al. 2017) 

Nocardia 
crassostrae 
(Pacific oyster 
nocardiosis) 

No Nocardiaceae Oysters 
(Crassostrea 
gigas, Ostrea 
edulis) 

Canada and 
Europe 

Yes No No N/A No Engelsma et al. 2008, 
EURL 2011, 
Georgiades et al. 2016 



 

10  Formalin/alcohol preserved molluscs containing pearls Biosecurity New Zealand 

Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Plectonema 
terebrans, 
Hyella 
caespitosa, 
Mastigocoleus 
testarum, 
Mastigocoleus 
sp., Pleurocapsa 
sp. 
(Phototrophic 
endolith 
invasion of 
muscle cells) 

No Cyanobacteriales Mussels (Perna 
sp., Mytilus sp.), 
oyster (Pinctada 
spp.) 

Worldwide  Yes Yes No No No Che et al. 1996, 
Georgiades et al. 2016 

Vibrio harveyi, 
V. alginolyticus, 
V. carchariae,. 
V. 
parahaemolyticu
s, V. splendidus  
(Abalone 
bacterial 
disease) 

No Vibrionaceae Paua (Haliotis 
spp.) 

Worldwide  Yes Yes No Yes No Georgiades et al. 2016 

Vibrio tapetis 
(Brown ring 
disease, BRD) 

No Vibrionaceae Clams 
(Cerastoderma 
edule, Ruditapes 
sp., Venerupis 
spp.) 

Europe and 
Australia 

No No No N/A No Anon 2002, Tubbs et 
al. 2007,Castinel et al 
2013,  Georgiades et 
al. 2016 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Vibrio tubiashi No Vibrionaceae Oysters 
(Crassostrea 
spp.), Clams 
(Panope spp.) 

Widespread  No Yes No Yes No Elsdon et al. 2008 

Vibrio spp. 
(Vibriosis) 
 

No Vibrionaceae Oysters 
(Crassostrea spp., 
Ostrea spp., 
Pinctada spp., 
Saccostrea spp.) 
freshwater mussel 
(Amblema plicata) 

Worldwide  Yes Yes No Yes No Bondad-Reantaso et al. 
2007, Georgiades et al. 
2016 

Vibrio fluvialis II, 
V. harveyi, V. 
splendidus 
(Pustule disease 
of abalone) 

No Vibrionaceae Paua (Haliotis 
spp.), oysters 
(Pinctada spp.) 

Worldwide  Yes Yes No Yes No Diggles et al. 2007, 
Georgiades et al. 2016 

Xenohaliotis 
californiensis 
(Abalone 
withering 
syndrome) 

Yes Rickettsiales Abalone (Haliotis 
spp.) 

Europe, 
North 
America, 
Asia and 
China. 

No Yes No Yes No OIE 2017a,b 

 
Algal diseases  

        

Coccommyxa 
parasitica 

 Chlorophyta Geoduc (Panope 
abbreviata) 

South 
America 

No No No N/A No Vasquez et al. 2010 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Fungal diseases          

Ostracoblabe  
implexa (Oyster 
shell disease) 

No Fungi incertae 
sedis 
Ostracoblabe 

Oysters 
(Crassostrea spp., 
Ostrea spp.) 
Pinctada spp. 
Saccostrea spp.) 

Europe, 
India and 
Canada 

No Yes No Yes No 
 

Howard & Smith 1983, 
Bower 2001b 

Stenhausia and 
Stenhausia-like 
organisms 
(Mussel egg 
disease) 

No Microsporea: 
Pseudo- 
pleistophoridae 

Mussels (Perna 
spp.) 

Widespread  No No No N/A No Georgiades et al. 2016 

 
Protozoan diseases  

        

Apicomplexan 
parasite X 
(unidentified 
myxozoan) 

No Chromista: 
Apicomplexa 

Oysters (Ostrea 
chilensis), mussel 
(Perna canaliclus) 

New 
Zealand 

Yes No No No No Webb 2008, Suong et 
al. 2017 

Apicomplexan-
like organisms 
(Inclusion body 
disease) 

No Chromista: 
Apicomplexa 

Mussel (Perna 
viridis), clams 
(Gafrarium sp., 
Meretrix sp.) 

South east 
Asia 

No Yes No No No Azami et al. 2014 

Aplanochytrium 
(Labyrinthuloide
s) haliotididis 

No Chromista: 
Thraustochytrida 

Paua (Haliotis 
spp.) 

widespread No Yes No No No Georgiades et al. 2016 

Bonamia 
exitiosa 
(Bonamiosis) 

Yes Chromista: 
Haplosporida 

Oysters (Ostrea 
spp.) 

New 
Zealand 

Yes Yes No Yes No Webb 2008, OIE 
2017a,b 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Bonamia 
ostreae 

Yes Chromista: 
Haplosporida 

Oysters (Ostrea 
stentina) 

New 
Zealand 

Yes Yes No Yes No Tubbs et al. 2007, OIE 
2017a,b 

Bonamia 
perspora 

No Chromista: 
Haplosporida 

Oysters (Ostrea 
stentina) 

New 
Zealand 

Yes Yes No Yes No Tubbs et al. 2007, 
Bower 2015b 

Bonamia 
(=Mikrocytos) 
roughleyi 
(Australian 
winter disease) 

No Chromista: 
Haplosporida 

Oysters 
(Saccostrea 
glomeratus) 

Australia No No No N/A No Tubbs et al. 2007, 
Bower 2015a 

Clam protozoan 
unknown (CPX) 

No Unidentified 
protzoan 

Geoduc (Panope 
abrupta) 

Canada No No No N/A No Bower & Blackbourn 
2003 

Conchophthirus 
spp. 

No Conchophthiridae Freshwater pearl  
mussels 
(Unionidae)  

Widespread No Yes No No No Grizzle & Brunner 2009 

Haliphthorous 
milfordensis 
(Paua shell 
mycosis -
multiple agents) 

No Chromista: 
Haliphthoraceae 

Paua (Haliotis sp.) Widespread Yes Yes No Yes No Diggles & Oliver 2005, 
Georgiades et al. 2016 

Haplosporidium 
nelsoni, H. 
amoricanum  
(MSX disease)  

No Chromista: 
Haplosporida 

Oysters 
(Crassostrea spp., 
Ostrea spp.) 

Widespread No No No N/A No Anon 2002, Burrelson 
& Stokes 2006 

Haplosporidium 
(Agrobacterium) 
tumefasciens  

No Chromista: 
Haplosporida 

Mussels (Mytilus 
spp., Perna spp.) 

Widespread Yes No No N/A No Georgiades et al. 2016 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Haplosporidium 
sp. of pearl 
oysters 
 

No Chromista: 
Haplosporida 

Oyster (Pinctada 
spp.) 

Australia No Yes No No No Bower 2007, Jones 
2007 

Haplosporidium 
sp. of abalone 
(unidentified) 

No Chromista: 
Haplosporida 

Abalone (Haliotis 
iris) 

New 
Zealand 

Yes No No N/A No Diggles & Oliver 2005, 
Bower 2007a 

Invasive ciliates 
(unidentified) 
 
 

No Ciliata Mussels (Mytilus 
spp., Perna spp.), 
oysters (Pinctada 
spp., Pteria spp) 

Widespread Yes Yes No No No Bondad-Reantaso et al. 
2007, Georgiades et al. 
2016 

Digestive gland 
coccidian of 
pearl oysters 
(unidentified) 

No Chromista: 
Aggregatidae 

Oyster (Pinctada 
spp.) 

Pacific 
Islands 

No Yes No No No Diggles et al. 2007 

 Margolisiella 
(=Pseudoklossia
) haliotis (Kidney 
coccidiosis of 
abalone) 

No Chromista: 
Aggregatidae 

Paua (Haliotis 
spp.) 

Widespread Yes Yes No No No Georgiades et al. 2016 

Kidney 
coccidian of 
oysters 
(unidentified) 

No Chromista: 
Aggregatidae 

Oyster 
(Crassostrea 
gigas, Ostrea 
edulis) 
 
 

Europe 
(France) 

No No No N/A No Bower et al 1994a, 
Georgiades et al. 2016 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Pseudoklossia 
semiluna, P. 
pelseneeri, 
Pseudoklossia 
sp. (Kidney 
coccidiosis of 
mussels) 

No Chromista: 
Aggregatidae 

Mussel (Mytilus 
spp., Perna spp.) 

Widespread Yes No No N/A No Bower 2001d, 
Georgiades et al. 2016 

Mantoscyphidia 
sp., Scyphidia-
like and 
phenophrya-  
like ciliates 

No Chromista: 
Scyphiidae 

Paua (Haliotis 
spp.), mussel 
(Perna spp.) 

Widespread No Yes No No No Georgiades et al. 2016 

Minchinia sp. No Chromista: 
Haplosporida 

Mussel (Mytilus 
galloprovincialis) 

Widespread No No No N/A No Comps & Tigé 1997, 
Webb 2008 

Marteilia maurini No Chromista: 
Paramyxida 

Mussels (M. 
edulis, M. 
galloprovincialis) 

Widespread No No No N/A No Comps et al. 1981, 
Webb 2008 

Marteilia 
refringens 
(Aber disease) 

Yes Chromista: 
Paramyxida 

Oyster (Ostrea 
edulis), mussels 
(Mytilus edulis, M. 
galloprovincialis)  

Europe, 
United 
Kingdom 

No Yes No Yes No Kleeman & Adlard 
2000, Tubbs et al. 
2007, OIE 2017a,b 

Marteilia sydneyi 
(QX disease) 
 

No Chromista: 
Paramyxida 

Oyster 
(Saccostrea 
glomerata), 
mussels (Mytilus 
edulis, M. 
galloprovincialis) 

Australia No Yes No Yes No Anon 2002, Tubbs et 
al. 2007, OIE 2017b 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Marteilia sp. No Chromista: 
Paramyxida 

Oysters (Pinctada 
spp.) 

Europe No Yes No Yes No Berthe et al. 2004, 
Tubbs et al. 2007, 
Anon 2009 

Martelloides 
spp. 

No Chromista: 
Paramyxida 

Clam (Venerepus 
philippinarum) 

Widespread No No No N/A No Bower & Itoh 2005, 
Tubbs et al. 2007 

Mikrocytos 
mackini 
(Denman 
disease) 

No Chromista: 
Rhizaria 

Oysters 
(Crassostrea spp., 
Ostrea spp.) 

Canada, 
United 
States 

No Yes No Yes No 
 

Tubbs et al. 2007,  OIE 
2017b 

Nematopsis spp, 
Porospora spp. 
(Gregarine 
parasites of 
molluscs)   

No Chromista: 
Porosporideae  

Mussels (Mytilus 
spp., Perna spp.), 
oysters 
(Crassostrea 
gigas, Pinctada 
spp.) 

Widespread Yes Yes No No No Jones 1975, 2007, 
Bower & McGladdery 
2009, Georgiades et al. 
2016 

Paua 
haplosporidosis 
(undescribed 
haplosporidian] 

No Chromista: 
Haplosporida 

Paua (Haliotis 
spp.) 

New 
Zealand 

Yes No No N/A No Georgiades et al. 2016 

Perkinsus 
andrewsi, P. 
chesapeaki 
(Dermo disease) 

No Chromista: 
Perkinsidae 

Oysters 
(Crassostrea 
spp.), clams 
(Macoma spp., 
Mercenaria spp. 
Mya sp.) 

North and 
South 
America 

No Yes No Yes No Anon 2002, Lopez et 
al. 2012, OIE 2017b 

Perkinsus 
honshuensis 

No Chromista: 
Perkinsidae 

Clams 
(Venerepus 
philippinarum)  

Asia, Europe No No No N/A No Lopez et al. 2012 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Perkinsus 
olseni, 
Perkinsus sp. 

No Chromista: 
Perkinsidae 

Wide host range 
including oyster 
(Pinctada spp.) 

Widespread Yes Yes No No No Diggles et al. 2002, 
2007, Jones 2007, 
Tubbs et al. 2007, 
Webb 2008 

Quahog parasite 
x (QPX disease) 
 

No Chromista: 
Thraustochytriales 

Clam (Mercenaria 
mercenaria) 

Canada, 
Europe 
(Portugal) 

No No No N/A No Bower 2010 

Sirolpidium  
zoophthorum 
(Oyster larval  
Mycosis) 
 

No Chromista: 
Sirolpidiaceae 

Oysters 
(Crassostrea 
spp.), scallops 
(Argopecten spp.), 
clams (Mercenaria 
spp., Ruditapes 
spp.) 

United 
States 

No No No N/A No Howard & Smith 1983, 
Bower et al. 2001c, 
Tubbs et al. 2007,  

Trichodina spp. No Chromista 
Trichodinidae 

Wide host range 
including oyster 
(Pinctada spp.) 

Widespread Yes No No N/A No Bower et al. 1994b, 
Tubbs et al. 2007 

 
Metazoan pathogens 

         

Cliona spp. 
(Shell boring 
sponge disease) 

No Porifera:: 
Clionaidae 

Oysters (Ostrea 
spp, Crassostrea 
spp, Pinctada 
spp., Pteria spp.) 

Widespread Yes Yes No No No Bondad-Reantaso et al. 
2007, Rush & Kelly 
2017 

Polydora spp., 
Boccardia spp. 
(Black shell 
disease) 
 

No Polychaeta: 
Spionidae 

Oysters (Ostrea 
spp, Crassostrea 
spp, Pinctada 
spp., Pteria spp.) 

Widespread Yes Yes No No No Bondad-Reantaso et al. 
2007, Read 2010 
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Aetiology 

(Disease) 

OIE 
listed 

Aetiological 

Classification 

(Family) 

Host species  Distribution Present in 

New 
Zealand 

Likely to be 

present in 

the 
commodity 

Likely to be 

viable in the 

commodity 

Likely to  
cause 
significant 
disease  in 
New Zealand 

Identified as 
a hazard in 
the 
commodity 

Reference 

Hydroides 
norvegica,  
Dexiospira 
forminosus 

No Polychaeta: 
Serpulidae 

Oysters (Ostrea 
spp, Crassostrea 
spp, Pinctada 
spp.) 

Widespread Yes Yes No No No Wada 2007 

Bucephalus 
varicus 

No Digenea: 
Bucephalidae 

Oysters (Ostrea 
spp, Crassostrea 
spp, Pinctada 
spp.) 

Widespread Yes Yes No No No Hine 1997 

Proctoeces 
ostreae 

No Digenea: 
Fellodistomidae 

Oysters (Ostrea 
spp, Crassostrea 
spp, Pinctada 
spp.) 

Widespread No Yes No No No Wada 2007 

Mytilicola 
intestinalis (Red 
worm disease) 

No Copepoda: 
Mytilicolidae 

Wide host range Widespread Yes Yes No No No Webb 2008 

Leiososolenus 
malaccanus 
(Liithophaga 
malaccana)  

No Bivalvia: Mytilidae Oysters (Pinctada 
spp. Pteria spp.) 

Southeast 
Asia 

No Yes No No No Wada. 2007 

Botula 
cinnamomea  
(B. siluca) 

No Bivalvia: Mytilidae Oysters (Pinctada 
spp. Pteria spp.) 

Southeast 
Asia 

No Yes No No No Bondad-Reantaso et al. 
2007 

Gastrochaena 
cuniformis (retzi) 

No Bivalvia: 
Gastrochaenidae 

Oysters (Pinctada 
spp. Pteria spp.) 

Widespread Yes Yes No No No Bondad-Reantaso et al. 
2007, WORMS 2018 

Balanaus 
variegatus 

No Cirripedia: 
Balanidae 

Wide host range Widespread Yes Yes No No No Wada 2007 
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