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Why do invasive species
like artificial lakes?
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Abstract

Introduction

It is gross to think about, but did you know that some worms 
can live in your liver? Liver fluke, a type of flatworm, can infect 
your liver and make you very sick. These parasites grow in 
freshwater snails before they invade a mammalian host. 
Liver flukes infect millions of wild animals, farm animals, and 
humans worldwide. Here, we studied an invasive snail species 
and their liver fluke parasites in Lake Kariba in Africa - the 
largest manmade lake in the world. We found large numbers 

of snails from North America that are new to the lake. The 
majority of these snails were infected with a native liver fluke 
parasite. We also found another non-native invasive species, 
the water hyacinth, a floating water plant. The snail population 
was higher in areas where the hyacinth population was also 
high. Our study shows that artificial lakes are vulnerable to a 
chain of biological invasions. And this may promote the spread 
of native parasites.

Parasites come in many shapes and sizes. Liver fluke, a type 
of flatworm, has an interesting life cycle which depends upon 
a snail. Fluke eggs hatch in freshwater and find a snail host. 
After multiplying and developing into thousands of tadpole-
like larva, they leave the snail, swim, and attach themselves 
to aquatic plants. Here they wait for a final host - a mammal. 
When livestock or humans ingest contaminated water or 
plants, fluke larvae move to the liver through the bloodstream. 
They then develop into adult liver flukes and release eggs. 
Eggs eventually end up in the digestive tract, emerge from 
the intestines with feces (poop) and can end up in the water 
- and the life cycle of the parasite continues. People who are 
infected with liver flukes experience severe abdominal pain, 
loss of appetite, and fever. (Fig. 1)

Liver flukes affect millions of people all over the world and 
cause huge economic losses to the livestock industry. The 
problem is more severe in poor countries where people don’t 
have clean drinking water or proper sewage systems. The 
unsanitary conditions and large numbers of snail populations 
fuel the spread of snail-borne parasites. (Fig. 2) We address 
the following questions:

1   Which snail species occur in Lake Kariba?

2   What is their role in liver fluke spread?

3    Is there a link between the number of snails and Eichhornia 
crassipes, a water hyacinth which is an invasive floating plant 
species in the lake? 
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Figure 1:
Liver fluke has a complex life cycle. Eggs hatch into larvae that infect freshwater 

snails. After the larvae develop and multiply in the snail, they leave the snails and 
attach themselves to plants. When human or livestock eat these plants, larvae 

develop into adult liver flukes in the liver of their final host. They can live for long 
periods of time and release eggs in the feces of the host.
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Methods

Results
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We discovered two snail species in large numbers: 
Pseudosuccinea columella and a Radix snail species. Neither 
are native to Lake Kariba. DNA results showed that P. columella 
snails are the same species as those in North America. And 
the Radix snail species is similar to those that originate from 
Asia. 

The majority (~65%) of P. columella snails were infected with 
a previously unknown liver fluke species. Radix snails were 
also infected with this liver fluke species, but not as highly 
infected as P. columella snails.

We found that the number of snails depends on the density of 
water hyacinth. Sites that have ‘high’ water hyacinth coverage 
had a larger number of snails compared to the sites with ‘low’ 
and ‘none’ surface coverage. (Fig. 3)
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How is this graph different from a bar graph?

Figure 3:
The bar graph shows the number of P. columella snails we caught at sites that 

have ‘high’, ‘low, and ‘none’ water hyacinth densities. Circles that are outside the 
bars represent outliers - data that are too far outside the rest of the data set.

The lines that are inside the box represent the median value of each data set -
the middle value of the ordered list of data. 

Using metal nets, we collected snails from the sediment and 
from the water up to four meters deep in the lake. In the lab, 
we extracted DNA from the snails and tested for liver fluke 
infection. Based on the DNA sequence, we were also able to 
identify the species of both the snail and the liver fluke.

We estimated the amount of water hyacinth (E. crassipes) at 
each site. We categorized sites by the percentage of surface 
area covered by the plant as high, low, or none.

Figure 2:
Lake Kariba is the largest man-made lake in the world. It is formed by the 
hydroelectric dam on the Zambezi River. We collected snail samples and recorded 
plant density at these 16 study sites on the banks of Lake Kariba.
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Discussion
We found that Lake Kariba is under the invasion of non-
native organisms: water hyacinth and two freshwater snail 
species. The water hyacinth was already present in the lake 
and probably introduced through the ornamental plant trade. 
One of the snail species (P. columella) comes all the way from 
North America, while the other probably arrived from Asia. 
We think that snail eggs and juveniles arrived in Lake Kariba 
with migrating birds or with plants transported by humans. 
P. columella can reproduce asexually so the snail population 
grows quickly with low genetic diversity. This makes the 
snail population susceptible to native, African, parasites. This 
explains the high infection rate of P. columella snails with 
a previously unknown liver fluke species. We also found a 
link between the amount of invasive water hyacinth and the 
number of snails.

Conclusion
Infectious diseases are a major global health issue. Human 
activity can create breeding grounds for a cascade of biological 
invasions and the spread of parasites. Controlling invasive 
species can help the fight with infectious diseases. Here are 
some things you can do:

From these findings, we infer that this man-made lake 
provides suitable conditions for a ‘cascade of biological 
invasions’: introduction and spread of water hyacinth promote 
large populations of snail species which helps the spread of a 
native liver fluke.

Artificial lakes are especially vulnerable to a cascade of 
biological invasions because new ecosystems are still relatively 
uninhabited. Similar to a new house with many empty rooms, 
invasive species can freely occupy the empty niches in the 
lake ecosystem. And these invasions help native parasites to 
spread, infecting more wildlife, livestock, and humans. Our 
study shows the importance of regular monitoring of invasive 
species in young ecosystems. If new species are caught in 
time, they can still be controlled by relatively simple measures 
like the removal of vegetation or small-scale use of pesticides 
before they become invasive and alter the entire ecosystem.

Infectious diseases affect people worldwide but they are a major problem in poor countries. 
Why?

Scientists discovered large populations of two non-native invasive snail species in Lake Kariba. 
What are the factors that made the lake a suitable environment for these invasive snails?

Scientists inferred that the chain of biological invasions made the spread of a native liver fluke 
parasite worse. How did they come to this conclusion?

Scientists believe that the parasite that infects P. columella snails is a native liver fluke species. 
Think about the life cycle of liver fluke. If the liver flukes species is native to the area and uses 
P.columella as the intermediate host, which part of its life cycle is unknown?

Lake Kariba is having “cascade of biological invasions” which result in the spread of a native 
liver fluke. What would be the most efficient way of controlling the snail population and prevent 
liver fluke infections in the area?

Check your understanding
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Don’t travel with plants, fresh fruit or vegetables, or animals. 
Don’t release aquarium fish and plants, or other animals 
into the wild. They can carry parasites or become invasive 
themselves.

Volunteer at your local park or lake to remove invasive 
species. Help educate others about the threat.  

Clean your boots before you hike a new area to get rid of 
seeds and parasites.
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Glossary of Key Terms

Contaminated – impure or polluted.

Asexual reproduction – a type of reproduction by which offspring arise from a single organism without a mate. Offspring 
inherit the genes of that parent only.

Flatworm – a group of soft-bodied, usually much-flattened invertebrates. A number of flatworm species are free-living, but 
about 80 percent of all flatworms are parasites.

Genetic – relating to genes or heredity.

Genetic diversity – how genetically varied a species is. Genetic diversity serves as a way for populations to adapt to changing 
environments.

Hydroelectric dam – a man-made structure built across a river to produce hydroelectric power.

Host – an animal or plant in which a parasite or organism lives.

Invasive species – a non-native organism that causes ecological or economic harm in a new environment.

Infectious disease – illness resulting from an infection. Also known as transmissible disease or communicable disease.

Larva – an immature form of an animal that undergoes some metamorphosis, such as a tadpole. The plural form is larvae.

Liver fluke –  a type of parasitic flatworm that lives in the liver or gut of various mammals.

Niche – a position or role taken by a type of organism within an ecosystem.

Reservoir – a large natural or artificial lake used as a source of water supply.

Sediment – matter that settles to the bottom of a liquid.

Susceptible – able to be harmed by a particular species.

Parasite – an organism that lives on or in a host organism and gets its food from its host. It harms the host but usually does not 
kill it, as it would die too.

Uninhabited – a place without organisms that would compete for food, space or other resources, unoccupied.

Unsanitary conditions – dirty and unhealthy living conditions.
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