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More river prawns = less snail fever?
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Scientists have long known that in the tropics, dams increase 
the number of people getting a vicious disease called snail 
fever. But it is less clear why this happens. We identified 
the key players in this mystery and put together different 
geographical, ecological and epidemiological maps to figure 
it out. It turns out that dams limit the migrations of river 
prawns, which are important predators of the snails that 

host the parasites that make people sick. With fewer prawns, 
there are more snails, and thus more parasites infecting 
more people. We estimate that almost 400 million people are 
affected by this ecological and technological chain reaction. 
Our results suggest that restoration of river prawns can be 
an effective tool for decreasing snail fever worldwide.
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Rivers are typically dammed to moderate water flow, 
make electricity or store water. However, one drawback is 
that dams tend to increase the occurrence of the tropical 
disease schistosomiasis, also called snail fever. This 
has been observed so frequently that the World Health 
Organization even named it a “side effect” of dams in the 
1950s.

So, what is this disease that causes over 200,000 deaths 
per year worldwide? People can get it when they come 
into contact with river or lake water that contains parasitic 
flatworms called schistosomes. The young worms enter 
people’s bodies through their skin. They migrate to the 
blood vessels where they grow and eventually lay eggs, 
causing painful infections and/or fever. If the infections are 
not treated, they can cause bladder cancer, liver failure, 
infertility or even death. This suffering mostly affects 
people in tropical developing countries.

How do dams increase these infections? To understand 
better, let’s look closer at the life cycle of the worms. 

Figure 1:
Life cycle of schistosome worms. 

Schistosome worms need more than one host to survive: 
not just humans, but also freshwater snails (Figure 1). When 
infected humans urinate or defecate near water, the flatworms' 
eggs (which worms produce in a human body) get a ride to the 
outside world. In the water, the worm eggs hatch and the baby 
worms start looking for a certain type of snail. They pierce their 
way into the snail’s body where they multiply and grow into the 
form of the worm that can infect humans. Now you know why 
the disease is called snail fever - but it’s people, not the snails, 
that get the fever!

 Life cycle of schistosome worms
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Methods
In order to see if river prawns were the crucial link between 
dams and disease, we created maps (Figure 3) including 
the following information:

   Historical and geographical data on human snail fever 
infections in Africa (where the majority of human cases of 
schistosomiasis occur). 

    Range of river prawn (Macrobrachium spec.) habitat 

    Location of dams and their catchment areas in Africa

Mapping prawn habitat allowed us to see where dams 
could block prawn migrations.

Reviewing relevant literature, we estimated that the river 
prawn habitat stretched from 400 km up to 1000 km up the 
river from the sea. Real-life observations of prawns in rivers 
confirmed that. 

We then compared the number of cases of snail fever 
before and after a dam was built (infection risk) for 3 
different groups of people:  

1. People living in the catchment area of dams in the range 
of prawns

2. People living in the catchment areas of  dams outside the 
range of prawns

3. People living in undammed watersheds that include 
habitat for prawns 

Comparing these groups allowed us to test our hypothesis: 
if prawns are the link between dams and disease, we would 
see the biggest increase in cases of snail fever among 
people living within prawn habitat upstream of a dam, but 

no or smaller increases in the undammed rivers or outside 
prawn habitat.

Figure 3:
 A map of Africa showing dams, their catchment areas,

and historic or current river prawn habitat.

But what is the connection between snails and dams? Well, 
first of all, the dams make an even larger habitat for the 
snails. Equally important is  the river prawn (Figure 2), an 
important predator of the freshwater snails. In undammed 
rivers, the prawns eat the snails, and fewer snails are left 
that can serve as hosts for parasitic worms. 
How could dams be decreasing the number of prawns? Well, 
many river prawns are migratory. This means they must go 
downstream towards saltier water to reproduce. 
We hypothesized that dams limit prawn migrations, and 
therefore reduce the numbers of prawns living upstream 
that can eat infected snails.

Figure 2:
River prawns are important predators for aquatic snails infected with

schistosome worms. Photo credit: Citron / CC-BY-SA-3.0 
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Results

Our study shows that it is very likely that snail fever is 
infecting millions of people because dams are blocking the 
necessary migration of river prawns. 

As shocking as this finding is, it points to a potentially simple 
solution for reducing the spread of the disease near dams: 
adding river prawns! 

The number of prawns could be increased through 
aquaculture. It would also be possible to restore more of 
their habitat so they can multiply naturally. People have 
been catching these prawns for a long time, and they are 

an important source of protein and income in the area. So 
trying to increase the numbers of prawns would be a win-
win solution for both health and economic wellbeing in the 
area.

Other studies that used different techniques (laboratories, 
field experiments, or modeling), including one of our own 
(listed in the references) showed that river prawns can 
control snails effectively and can be a useful additional tool 
for health programs trying to fight snail fever. 

Discussion

Figure 4:
Likelihood of getting snail disease for different watersheds in Africa after a 
dam has been built (or for the same time frame)  for 3 different scenarios.
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SCENARIOS:

Which scenarios lead to the highest risk of getting 
snail disease? And which areas show reduced rates of 
disease? How can this be explained?

In our analysis we included 14 dammed rivers, covering 
more than 4 million  km  in 16 countries in Africa, and the 
results from over 1 million people tested for snail fever.

The human risk of infection (number of cases before and 
after a dam was built) with snail fever was different for all 
three groups we looked at:

 As predicted, snail fever infections increased after 
dam construction within river prawn habitat (Figure 4).

        In contrast, there was a much smaller increase in 
infected people when dams were built outside of river 
prawn habitat.

 In nearby rivers that were not dammed, the 
infections over the same time decreased on average.

The biggest increases in the occurrence (and therefore 
risk) of snail fever seem to be happening just upstream 
of a dam. However, infection rates also increased further 
upstream as well.

We estimate that 277-385 million people at risk of getting 
snail fever live in historical river prawn habitat. (That is 33-
46% of all people in the world at risk of the disease.)

2



4

MARCH 2018
MORE RIVER PRAWNS = LESS SNAIL FEVER?

Conclusion
It has been known for a long time that dams increase the 
number of people getting schistosomiasis, or snail fever. 
However, the mechanism (how it happened) remained 
unclear, until people from different disciplines (like us 
ecologists, not just engineers who built dams or health 
workers trying to combat the disease) started to put the 
puzzle pieces together. We need more of this kind of 
interdisciplinary collaboration and research to find effective 

solutions to modern environmental problems. 
When you look at the world around you, what kind of 
connections can you imagine that you have not previously 
thought of? Maybe try looking from a different angle. Or 
find someone with different expertise who can help you 
understand more.
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Glossary of Key Terms
Aquaculture – farming plants and animals in all kinds of water environments.
Catchment area –  the area above a dam that collects all the water flowing into the dammed river.
Epidemiological – relating to the branch of medicine which deals with the incidence, distribution, and control of diseases.
Habitat – a natural environment of an animal or plant (or other living organism). It provides food and shelter.
Host – in biology or medicine, this means an organism harboring a parasite (or a beneficial partner). In our case, the snails and humans 
are hosts for the parasitic fluke worm.
Interdisciplinary collaboration – researchers from several disciplines working together. This form of research is often needed to 
answer pressing environmental questions.
Life cycle – a series of stages through which something (such as an individual, or a manufactured product) passes during its lifetime. 
Here, we’re talking about the life cycle of the parasitic schistosome fluke worms which cause snail fever.
Migration – seasonal movement of animals from one region to another. In our case, migratory adult river prawns have to migrate down 
the river to brackish (saltier) waters in order to mate and reproduce. The baby prawns than have to migrate back upriver to find food and 
grow up.
Parasite – an organism (like the schistosome flatworm in our case) that lives inside or attached to another organism, called the host. The 
relationship is always the same – good for the parasite, bad for the host.
Restoration –  returning something to a former state or condition. In ecology and conservation biology it means restoring habitat for a 
species that is endangered so that it can find suitable habitat and its numbers can stabilize.
Schistosomes –  a group of parasitic flatworms that cause snail fever (schistosomiasis).
Schistosomiasis (Bilharziasis) –  a disease also known as “snail fever” that is caused by schistosome flatworms. People get infected 
when they get in contact with water that contains the parasitic worms in them. The worms need two different hosts to survive and 
multiply: humans (or other vertebrates), and also aquatic snails.
Watershed – area of land where all of the water that falls in it and drains off of it goes to a common outlet (e.g. a river, lake, the ocean 
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Can you describe the life cycle of a schistosome worm (the parasitic worms that are making 
people sick), and how it infects humans?

Why do we think river prawns are the crucial link between dams and disease?

What other factors could have contributed to increasing the numbers of snails upstream of 
dams (other than the lack of prawns)? 

What other factors could reduce the number of prawns in the area? How can we still be so sure 
that prawns are the crucial link between dams and disease?

How different would the results graph have looked if prawns had nothing to do with the 
increase in disease in river areas where dams were built?

How does the intersection of geography (river catchments and water flow) and people's 
livelihoods (how they earn money to live) contribute to infection?6


