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Few would disagree that disease is the 
top problem affecting aquaculture opera-
tions, regardless of species. Disease can 
occur due to many different things. 
Those charged with determining the 
underlying cause of a disease outbreak 
have a wide variety of tools at their dis-
posal. Disease diagnosis is in many 
respects detective work. 

Disease
Disease is defined in the simplest 

terms as a deviation from normal physio-

logical functioning. It ranges from benign 
with little or no impact to insidious with 
huge and rapid impacts. 

Most people link disease with patho-
gens such as viruses, bacteria, fungi or 
protozoa. Indeed, the vast majority of 
identifiable causes of mortality in aqua-
culture are a result of infections with bio-
logical agents. However, disease can also 
be the result of many other things acting 
alone or together. Disease-causing agents 
include algal and fungal toxins, chemi-
cals, metals, nutritional factors and envi-
ronmental factors.

Shrimp Diseases
Shrimp farming has grown rapidly 

over the last few decades, and along with 
this growth came some serious disease 
problems. The worst outbreaks are viral in 
origin, although bacterial pathogens likely 
have a significant role in viral susceptibility 
and disease processes. The role of stress is 
undisputed, and the failure of many aqua-
culturists to appreciate what constitutes 
stress is responsible for many problems 
that in hindsight were preventable. Far too 
many farmers fail to use the tools of sci-
ence, and many of the lessons learned with 
terrestrial animals are ignored. 

As developing nations realized that 
shrimp can be an important source of for-
eign currency, industrial growth has been 

encouraged. All too often, though, the 
growth has been driven by a gold rush 
mentality with many farmers not really 
understanding what they are doing, only 
that for some it has been a boon, and they 
want the same thing. This is not sustain-
able and in the long run will cull out those 
who should not be farming shrimp. 

The industry is now seeing a wide-
spread problem that is apparently patho-
logically consistent, but has resisted ready 
determination of the underlying cause. 
Termed early morality syndrome (EMS) 
or hepatopancreatic necrosis syndrome, it 
is spreading, and there do not appear to 
be any immediate solutions in sight. 

There is no shortage of opinions as to 
the causes of EMS, accompanied by the 
usual finger pointing and some solid sci-
ence. Ultimately, though, to protect 
against a problem, knowing exactly what 
causes it is critical for developing success-
ful mitigation strategies. 

Right Questions
Asking the right questions and piec-

ing the answers together are important 
for determining what actually is occurring 
regarding diseases. 
 
Where is the disease occurring? 

This means geographically as well as 
temporally, and in what part of the life 
cycle. Histopathology of affected animals 
is the only viable tool to assure that what 
occurs in one place is in fact the same 
problem reported elsewhere.  
What are the common features of the 
observed process and the animals? 

Look for consistent features of the 
disease process. Do they all come from a 
similar source, such as the same hatchery? 
Is there any backward link to a consistent 
feature? 
Can the pathology be replicated under 
controlled conditions? 

Exposing normal animals to tissue 
extracts from animals that are dying is a 
common pathology approach. Using fil-
tered, heated or chemically treated extracts 
can be revealing as to possible causes.  
Are culture practices consistent between 
confirmed outbreaks? 
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Summary:
Along with shrimp farming’s 
rapid growth have come serious 
viral and bacterial disease prob-
lems. The role of stress in disease 
is also undisputed. In addressing 
diseases, many farmers fail to use 
the tools of science. Although 
causes can remain elusive, rig-
orous, science-based strategies 
likely eventually lead to under-
standing the causes of disease 
problems and offer potential so-
lutions. Strategies that allow the 
process to be mitigated become 
apparent as research hones in on 
likely causes.
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An example of this might be that the 

water used in the ponds is all from a cer-
tain body of water. Another example 
might be the use of a chemical disinfec-
tant or some other method of treating the 
water before animals are stocked.  
When conditions are replicated in 
ponds, can the impacts be mitigated? 

An example of this might be stocking 
animals in cages that are not in contact with 
sediments, or perhaps stocking and growing 
animals to larger sizes under highly biose-
cure, low-stress rearing conditions. 
What are the consistencies and differ-
ences between outbreaks in different 
areas? 

This requires a concerted effort to 
eliminate anecdotes and hearsay from the 
process.  
Have changes occurred in environments 
that might underlie the process? 

Pollution of nearshore estuaries and 
similar marine environments seems an 
inevitable consequence of human activi-
ties. This pollution can take many forms. 
Perhaps the single greatest threat globally 
is the failure to treat sewage, resulting in 
eutrophication of localized areas. The 
number of dead zones directly attribut-
able to this is increasing and can result in 
toxic strains of algae proliferating over 
widespread areas. 
Do changes in water quality parameters 
contribute to a problem?

An example of this is the recent 
observation that pH changes have 
adversely affected the ability of certain 
larval bivalve species to reproduce. 

Perspectives
These are only a few of the more 

important considerations – a complete 
detailing of which is far beyond the scope 
of this article. At this time, a lot of minds 
are working on determining the cause of 
the current EMS problem affecting 
farmed shrimp. This is an arduous pro-
cess that may take years to identify a final, 
universally accepted cause. 

Sometimes, despite all efforts, the 
underlying causes of diseases remain 
unknown. Yet eventually, a consistent, rig-
orous, science-based strategy will likely 
lead to understanding of the causes of dis-
ease problems and hopefully offer potential 
solutions. Strategies that allow the process 
to be mitigated will become apparent as 
research hones in on likely causes. 
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Copies of the digital 
Advocate are now avail-
able in Spanish from the
GAA website. Like the
English Advocate, they’re
informative – and free!

¡NUEVO!


