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Introduction
-

pathogens will be shared. In recent years, there 
has been a remarkable increase in emerging 

-

are due to major host or geographic range ex-

pathology (Walker and Winton, 2010). Although 
partially due to increased surveillance activi-

increased global trade, habitat alteration, com-

change. 

Expansion of commercial aquaculture

terrestrial animals, aquaculture is typically con-

ducted in close association with native stocks, 

juveniles or wild-caught broodstock, but aqua-

animal agriculture with many new species being 
brought into domestication and translocated to 

-

within the aquaculture environment (Kurath et 

their presence (Rimstad, 2011).

-

or geographic locations. This is especially true 

long distances (eg IHNV to Asia and Europe 
or ISAV to Chile) resulting in the subsequent 

* Corresponding author’s email: jwinton@usgs.gov



Bull. Eur. Ass. Fish Pathol., 36(4) 2016, 165

-
ture, there is a substantial risk that the global 

diseases to both cultured and native stocks. In 

this manner (Gaughan, 2002).

pathogens, an important way in which aqua-

by driving pathogen evolution in ways that 
can lead to higher virulence or to host jumps 
(Kennedy et al., 2016). This is particularly rel-

and changes in virulence have been observed 

Increased global trade

susceptible species reared in aquaculture are the 

methods and reporting requirements (World 
-

largely unregulated. For example, in the past 
two decades koi herpesvirus and spring viremia 

-

is associated with the emergence and spread 

et al., 2012). 

Habitat alteration

habitat, especially changes that cause stress 

stressors (eg low dissolved oxygen) reduce 
innate resistance to pathogens while others 

-
ulation density is greater than normal. Other 
environmental changes in water quality may 

greater disease risk. 

The main way that industrial-scale commer-

is through changing the trophic interactions 
between prey and predator. Large-scale removal 

that has been shown to result in changes in 
the disease prevalence in marine mammals 
(Johnson et al., 2009). It is likely that similar 

-

in nutritional content (Beaulaurier et al., 2012).
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-
tion and economic development is the increased 

been directed toward understanding the risks 
to humans, aquatic animals are continually in 
contact with, ingesting and bio-accumulating 

-
ment. While much remains to be learned, it has 

-

the endocrine system to immunosuppressive 
-

tious agents (Iwanowicz et al., 2009; Shelley 
et al., 2013). 
 

aquatic habitats can drive disease emergence in 

which native species may be naïve and highly 
susceptible. In such cases, the resulting disease 
outbreaks among native species can assist the 

may be more susceptible, thereby increasing 
-

berger et al., 2010). In other cases, non-natives 
have been shown to be an important reservoir 

Climate change 
It has been well-established experimentally that 

mortality rates to virus diseases (Goodwin and 
Merry, 2011; Hershberger et al., 2013; Jun et al., 

with global climate change has been especial-
ly evident in the Arctic leading to increased 
disease in important native species (Kocan et 
al., 2009). Climate change is also associated with 

in certain rivers that have produced larger and 
-

Changes in the ocean associated with an altered 

in trophic interactions, species composition and 
connectivity that are anticipated to impact the 

Summary 

-

are expected to increase in the coming years. 

-
ulations as well as on the aquaculture industry. 
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