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Executive summary – the effects of 
Toxoplasma gondii on New Zealand wildlife: 
implications for conservation and management
Submitted to Pacific Conservation Biology June 2020

Jim O. Roberts1, Hannah F. E. Jones2, Wendi D. Roe3

1 Anemone, Wellington, New Zealand
2 Waikato Regional Council, Hamilton, New Zealand
3 School of Veterinary Science, Massey University, Palmerston North, New Zealand

Toxoplasma gondii (hereafter toxoplasma) is a globally 
widespread protozoan parasite that can cause the 
potentially fatal disease toxoplasmosis. This review 
summarises the research on: 

	�the effects of toxoplasma on New Zealand and global 
wildlife species

	�the current understanding of pathways of toxoplasma 
infection

	�potential risk factors for infection and morbidity of  
host species.

The review then identifies some relevant management 
options for reducing the transmission of toxoplasma, and 
for minimising risks to New Zealand wildlife.  

Cat species, including the domestic cat, are the only 
known definitive hosts for toxoplasma, and cats typically 
shed millions of oocysts in their faeces after infection. 
The oocysts can remain infective for long periods (many 
months) in soil, freshwater and saltwater. Infection 
also occurs through other pathways; i.e. ingestion of 
toxoplasma cysts in tissue of prey species, or (for mammals 
only) toxoplasma can cross the placenta to infect the 
foetus. These characteristics have led to the widespread 
distribution of toxoplasma, and high infection rates across 
a multitude of terrestrial, freshwater and marine bird and 
mammal species worldwide.

A review of the international literature suggests that 
risk factors for infection with toxoplasma are related to 
exposure to toxoplasma, host and toxoplasma genotype 
and immunosuppression. Unsurprisingly, spatial overlap 
with felids is a significant risk factor for infection of 
wildlife populations; with carnivores, omnivores and 
apex predators being particularly susceptible to infection 
through eating prey containing tissue cysts. Ground-
dwelling species are also prone to infection, through 
incidentally ingesting oocysts while foraging for food. 
Perhaps more surprising is the infection of aquatic species, 
and the high rates of infection for some coastal species, 
which is related to the transport of toxoplasma oocysts 
in freshwater runoff. Toxoplasmosis has been identified 

as a cause of death for multiple marine mammal species, 
including sea otters, phocid and otariid seals, dolphins, 
porpoises, and large cetaceans. Clinical toxoplasmosis is 
likely to be a population risk for multiple marine mammal 
populations of the Pacific Region, including sea otters 
along the west coast of North America, Hawai’ian monk 
seals, and Hector’s and Māui dolphins around  
New Zealand.

Toxoplasma virulence in a host is strongly influenced by 
the interaction of host and parasite genetics, particularly 
in geographically incoherent host-parasite combinations. 
For example, toxoplasma strains common in Eastern Asia 
are virulent for laboratory mice, which are predominantly 
Western European in genetic composition, but are not 
virulent for the southeastern Asian house mouse. Previous 
studies have noted the increased susceptibility of certain 
mammals and birds to morbidity and mortality from 
toxoplasmosis, including some marsupials and New World 
monkeys. Pigeons and true finches may have increased 
susceptibility to clinical toxoplasmosis, and cases of 
fatal toxoplasmosis have been reported in the Hawai’ian 
crow/’alala, parrots, wild turkey, and various penguin 
species, including little blue penguin (in Australia).

Infected individuals require an effective immune response 
to contain the subsequent dissemination of the parasite. 
Immunosuppression can therefore increase the likelihood 
of active toxoplasmosis. Relevant mechanisms known 
to cause immunosuppression in vertebrates include 
adverse nutritional status, genetic abnormalities, viral 
diseases, and high levels of certain toxic agents within 
the body (immunotoxicity), as well as natural life history 
processes such as pregnancy and ageing. In marine 
mammals, infection with morbillivirus is known to impair 
immune function in a number of species, particularly 
in conjunction with elevated tissue concentrations of 
contaminants such as polychlorinated biphenyls (PCBs). 
In a number of mammal species, including humans and 
mice, females can be more susceptible to toxoplasmosis, 
which appears to relate to sex-differences in the immune 
response to infection. Predictable changes in the female 
immune system occur throughout gestation, including 
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