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Diseases and pathogens of Mustela spp., with special
reference to the biological control of introduced stoat
Mustela erminea populations in New Zealand

Robbie A. McDonald*, Serge Larivieref

Controlling populations of introduced stoats is a high priority for the conservation of
avian biodiversity in New Zealand Existing technology for stoat control is labour
intensive and expensive, therefore new techniques and approaches, such as biological
control, are needed We reviewed the literature on the diseases and pathogens of stoats,
and closely related mustelids, with a view to identifying potential biological control
agents Aleutian disease virus, mink enteritis virus, and canine distemper virus hold
promise as agents of lethal control, though the risks to non-target species posed by these
viruses are serious Host-specific ectoparasites such as Tnchodectes ermineae, nematodes
such as Skrjabingylus nasicola, and bacteria such as Hehcobacter mustelae and
Bartemella spp could have a role as vectors for the transmission of fertility control
agents We urge some caution in developing biological control technology without a
parallel investigation of the potential effects of biological control on stoat populations
and the resulting survival of threatened birds
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INTRODUCTION

The endemic fauna of New Zealand has evolved in the absence of mammalian predators and
has proven particularly vulnerable to some of the mammals introduced since human settlement
(King 1984) Stoats Mustela erminea, weasels M nivahs, and ferrets M furo were introduced
to New Zealand in the 1880s in an attempt to control rabbits Oryctolagus cuniculus (King
1984) Stoats were almost immediately implicated in the declining abundance of native birds,
a trend initiated by the earlier arrival of numerous other mammalian predators In the 21st
century, stoats are still contributing to the decline of native fauna They now present a serious
threat to the future existence of several endemic bird species (McLennan et al 1996,
O'Donnell et al 1996, Wilson et al 1998) McDonald & Murphy (2000) provided a recent
review of the problems caused by stoats and of the steps taken so far to manage stoats in New
Zealand
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Reducing predation by stoats is clearly essential for the survival of several endemic
species on the mainland of New Zealand. The main effort so far has been in developing and
employing methods of lethal stoat control. Hence, current programmes rely to a great
extent on "traditional" kill-trapping using steel spring traps, which is very labour intensive.
More recently, the use of stations baited with poisoned hen eggs has become widespread.
These methods have proven useful in temporarily reducing stoat abundance and enhancing
the nesting success of certain birds. However, more cost-effective and sustainable approaches
to controlling stoats are urgently needed.

The use of diseases as agents of biological control is often the most appealing of a range
of options for the control of pest species (van Driesche & Bellows 1996; Lynch 1998;
Courchamp & Sugihara 1999; Norbury 2000). The objective of our review was to provide
ecologists with an accessible account of the literature on stoat diseases, with particular
reference to areas that may be pertinent to the biological control of stoats in New Zealand.
A range of infectious diseases can affect small mustelids but they have not received as
much attention as the diseases affecting larger carnivores (Murray et al. 1999). Consequently,
the pathology and epidemiology of the numerous diseases that affect stoats are poorly
known. Since certain aspects of the biology of stoats have not yet been described in detail,
we expanded our review to take into account work on closely related species. Fortunately,
the economic incentive for rearing ferrets, and mink Mustela vison, as well as conservation
interest in black-footed ferrets M. nigripes, has stimulated a good deal of research on the
diseases that afflict them. Ferrets and mink are useful models for stoat disease because of
good evidence that congeneric species are similarly vulnerable to many diseases. For
instance, domestic ferrets, Siberian polecats M. eversmanni, and ferret-Siberian polecat
hybrids were extensively used as disease models in developing black-footed ferret
conservation plans (Williams et al. 1991; Williams & Thorne 1996). However, it is not
always correct to assume comparable responses to infection between congeners (Williams
& Thorne 1996). Where work on the biology of Mustela spp. was scarce, we have also
drawn on literature about other mustelids.

Diseases of the Mustelidae in captivity have been reviewed previously (Williams &
Thorne 1996). While they were shown to be particularly susceptible to a range of viral
diseases, their review did not consider bacterial, protozoan, or metazoan agents of disease
in detail. The reviews provided by Davis et al. (1981) and Addison et al. (1987) are
invaluable to a consideration of infectious diseases in wild mammals and furbearers. The
general reviews of stoat biology provided by King & Moody (1982), King (1983, 1989),
Fagerstone (1987), and McDonald & King (in press) have also proven useful. Norbury
(2000) recently reviewed the potential options for biological control of stoats, though he
focused on fertility control rather than on diseases. Here, we have reviewed studies of all
known pathogens, including viruses, bacteria, and parasites, and have presented our findings
by types of disease agent. We have outlined the relevance of disease agents to the control
and limitation of mustelid populations and have identified areas that we believe will be
most productive for future research. It is likely that animal welfare will be a major topic of
consultation during the development of biological control agents for stoats. Unfortunately,
the current level of understanding of the pathology of disease in stoats is such that a
detailed consideration of animal welfare would not be supportable in this review. Therefore,
there remains a clear need for further investigation of welfare aspects associated with using
any novel biological control agent.


