
Disease and risky 
reintroduction 
decisions

Reintroductions and all forms of 
conservation translocation present a risk of 
disease to the translocated populations and 
the recipient ecosystems. At their worst, 
disease outbreaks can result in failure of 
the translocation, declines in other species 
and even potential extinction. So when 
undertaking reintroductions, 
we need to take care. 
Two decades ago, an 
understanding of 
these risks led to 
the development 
of rudimentary 
forms of disease risk 
analysis, based on 
import risk analysis 
for domestic animals. 
Clear differences exist for 
conducting risk analysis for 
wild animal reintroductions, 
and IoZ researchers have developed 
a novel method that recognises the need to 
assess hazards throughout the translocation 
pathway, assumes parasites are hazards 
based on novelty at the destination alone, 
considers the effects of stress on hazard 
impact and assesses non-infectious hazards 
such as toxins (Sainsbury and Vaughan-
Higgins 2012). Our method has been 
developed during a period of keen interest in 
how best to assess the risks of translocations 
to wildlife, and we recently examined three 
different disease risk analysis methods to 
compare and contrast their relative attributes 
(Dalziel et al. 2016), subsequently reviewing 
all currently available methods used in 
reintroduction (Hartley and Sainsbury 2016).

The risks of translocating herptiles
We continue to apply and hone our method 
through application to reintroductions 
conducted in England in collaboration with 

Researchers at IoZ have advanced methods of disease risk 
analysis and developed a decision analytic toolkit to support 
practitioners along the conservation translocation pathway. 

Natural England and non-governmental 
organisations. In a recent assessment of risk 
in four herptile conservation translocations, 
we were able to show that translocation 
crossing ecological or geographical  
barriers increases the probability that the 
translocated hosts would contact novel 

parasites (Bobadilla Suarez et al. 
2015). For example, the 

reintroduction of pool frogs 
(Pelophylax lessonae) 

from Sweden, crossing 
the geographic barrier 
of the North Sea, and 
the reintroduction of 
adders (Vipera berus) 
from a zoological 

collection that housed 
non-native vipers of other 

species, allowing contact  
across an ecological barrier, 

represented high-risk translocations. 
We have also described our biosecurity 
methods used for reintroduction, one of the 
means to mitigate the risks from disease 
that we have identified (Vaughan-Higgins  
et al. 2016). 

The disease risk analysis process can be 
time-consuming and expensive, and the 
number of hazards that need to be analysed 
can be large. For example, the risk from  
27 infectious agents were analysed for  
the reintroduction of the short-haired 
bumblebee (Bombus subterraneus) and the 
risk analysis took six months to complete 
(Brown et al. 2016). Current work aims to 
hone our risk analysis process in order to 
grasp the highest risk hazards at an early 
stage. To this end we conducted a review  
of infectious hazards to provide clear advice 
on which parasites are most likely to be 
dangerous in undertaking conservation 
translocations (Rideout et al. 2016).

Main image: translocated 
pool frogs are found to 
be at risk of parasitical 
infection. Left: ZSL has 
reintroduced about 300 
captive-bred common 
dormice to UK woodlands. 
In a quarantine period, they 
are screened for parasites, 
microchipped and their 
condition monitored before 
they are fully released. 
Right: ZSL works with 
Natural England to test 
translocation methods

The importance of  
post-release surveillance
Post-release health surveillance offers an 
opportunity to gather crucial evidence on 
the prior disease risk analysis. For example, 
if a hazard considered low risk causes 
disease in the destination environment, 
mitigation measures can be re-evaluated 
and the disease risk analysis rewritten to 
account for the new information and, at the 
same time, reasons for the original mistaken 
analysis clearly described, to increase 
certainty in this and other analyses. Only 
through prolonged and costly post-release 
surveillance can we gather substantial 
evidence to improve the value of our 
disease risk analyses. At IoZ we have 
continued to monitor all translocations we 
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of disease risk analysis 
for conservation 
translocations. With each 
refinement we have been 
able to test the method 
in real translocations, 
which, through investment 
by ZSL and Natural England, 
are intensively monitored. This 
allows us to provide clear guidance 
on analyses to conservation groups in 
different translocation scenarios, and our 
method contributed to the development 
of Guidelines for Disease Risk Analysis by 
the International Union for Conservation 
of Nature and the World Organisation for 
Animal Health (OIE) (Jakob-Hoff et al. 2014).

Stochastic dominance  
in decision-making
Reintroductions require us to make risky 
decisions. Our attitudes toward risk shape 
the decisions we make and yet risk attitude 
is rarely openly addressed in real-world 

have undertaken. The health of red kites 
(Milvus milvus) has been monitored since 
the start of reintroduction over 20 years 
ago, cirl buntings (Emberiza cirlus) have 
been monitored for eight years and pool 
frogs for over 12 years. Our work on pool 
frogs has shown the difficulties of carrying 
out effective health surveillance on animals 
of small body weight that might be predated 
when sick and quickly disappear when they 
die due to scavenging (Sainsbury et al. 
2016), while post-release surveillance on cirl 
buntings showed that the month of release 
was critical to the survival chances of these 
birds (Fountain et al. 2016).

In carrying out these studies we have 
been able to provide an evidence-based 
approach to developing a robust method 
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ZSL has carried out 

 20 years 
of post-release monitoring  

on red kites

conservation decision-making. Risk  
arises because of uncertainty, and this is 
certainly the case when trying to make 
decisions around disease management.  
In a most recent development, IoZ 
researchers are developing a decision 
analytic toolkit that will use information 
generated in our disease risk analysis 
methods to make rational decisions on  
what disease management action to 

undertake in reintroductions 
(Ewen et al. 2015). One 

particularly useful method 
is stochastic dominance, 

a method that can  
be used to rank 
alternative disease 
management actions 
by comparing  
the probability 

distributions of their 
outcomes, making 

progressive simplified 
assumptions about the 

preferences of decision makers.  
We recently showcased this method  
for conservation decision-making in  
an endangered Australian frog species 
(Canessa et al. 2015). Our work on rational 
decision-making in reintroduction is 
assisting management of threatened 
species in multiple countries, including  
hihi (Notiomystis cincta) and short-tailed 
bats (Mystacina tuberculata) in New 
Zealand, regent honeyeaters (Anthochaera 
phrygia) in Australia, Mauritius olive 
white-eye (Zosterops chloronothos)  
in Mauritius and yellow-bellied toads 
(Bombina pachypus) in Italy. 
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