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Yes, that does say mosquitoes. Now, most 
people who are lucky enough to visit the 
Galapagos Islands don’t go there for the 
mosquitoes but understanding these 
blood-sucking insects is essential to help 
combat a newly recognised threat to those 
famous finches, penguins and mockingbirds - 
avian malaria.

Avian malaria is a disease in birds that is 
caused by a similar group of parasites to 
those that cause malaria in humans, and like 
in humans, these parasites are transmitted by 
mosquitoes. Whilst these avian Plasmodium 
parasites cannot impact human health, they 
can be devastating to bird communities. 
This is especially the case for species that 
have evolved without being infected by the 
parasite, such as those that are endemic to 
oceanic archipelagos. At least nine species 
of endemic birds went extinct in Hawaii in 
the early 20th century after avian Plasmodium 
parasites and mosquitoes that transmit them 
were accidentally introduced to the Islands. 
Almost 100 years after the initial outbreak, 
avian malaria continues to impact and limit the 

Hawaiian bird community to the present day.
It is for this reason that conservationists 

around the world were alarmed by the 
discovery of the avian Plasmodium parasite 
in Galapagos in 2003. Previous studies had 
failed to find the parasite in endemic birds, 
but a study by Iris Levin and colleagues 
found that 5% of the Galapagos penguins 
tested positive for infection with the parasite. 
Further work across the Islands subsequently 
identified avian Plasmodium infection in 
the small ground finch, the medium ground 
finch and the yellow warbler. Whilst there 
are no signs that the infection is yet causing 
the disease and population declines as seen 
in Hawaii almost a century before, these 
findings are nonetheless concerning. 

Needing to understand more about 
the current situation of avian Plasmodium 
transmission in Galapagos, and to take 
measures to prevent a catastrophic outbreak 
similar to Hawaii, our attention turned to 
the mosquitoes. In Galapagos, there are 
two mosquito species that are known to 
feed on birds - a native species, Aedes 

by Liam Fitzpatrick

W hen you think of the 
wildlife that lives in the 

Galapagos Islands, what do you 
think of first? Finches? Penguins? 
Mockingbirds? Mosquitoes? 

Collecting Culex quinquefasciatus larvae from rainwater wallows of the giant tortoises. 

Culex quinquefasciatus. First discovered in 
Galapagos in 1985, this invasive mosquito is 
known to be a highly competent vector of avian 
malaria in other locations around the world. 

REDUCING 
THE THREAT 
OF AVIAN 
MALARIA
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taeniorhynchus, that has been in the islands 
for over 200,000 years, and an invasive species, 
Culex quinquefasciatus, that was accidentally 
introduced by humans in 1985 and has 
subsequently spread across the Archipelago. In 
another aspect that is eerily reminiscent of the 
situation in Hawaii, Culex quinquefasciatus was 
also accidentally introduced to Hawaii in 1826 
and is the mosquito species responsible for 
transmitting most of the avian malaria there.

So, what can be done about this? Are 
the Galapagos birds doomed to extinction 
because of this new threat, or is there still 
hope for these iconic species? 

Absolutely there is hope. By identifying this 
potential threat, we can begin to understand 
just how much of a risk avian malaria could 
pose to Galapagos birds and act accordingly. 
Groups of conservationists from around the 
world, along with staff from the Galapagos 
Biosecurity Agency, the Galapagos National 
Park and the Charles Darwin Foundation, are 
working together on a number of projects to 
understand and combat the threat of avian 
malaria in the Islands. 

Over the course 
of just one night 
we caught over 

650 individual 
mosquitoes in a 

single trap

Two types of mosquito traps at all the sites 
across the islands, from the green and luscious 
highlands to the arid and dry lowlands, to 
ensure results are comparable. 

REDUCING 
THE THREAT 
OF AVIAN 
MALARIA

One of these projects forms the research 
for my PhD thesis. For this project, we are 
focusing on the two bird-biting mosquito 
species in the Islands. In one study, we 
are trying to map the distributions of the 
native and introduced mosquitoes and 
identify how the different environments 
across the Islands impact their populations. 
This information is key to helping us 
understand those bird species at highest 
risk of being infected with Plasmodium, as 
areas with high numbers of potential vectors 
are more likely to have higher rates of 
parasite transmission. We do this by setting 
mosquito traps at locations across Santa 
Cruz and Isabela, and counting the numbers 
of each species that we catch each night. 
So far, our record is over 650 individual 
mosquitoes caught in a single trap over the 
course of one night! We return to these 
same sites at various times of year allowing 
us to observe changes to the mosquito 
populations over time and space and to see 
how they are impacted by different weather 
patterns and seasons.

We also use several types of DNA testing 
on the mosquitoes, screening them for 
the avian malaria parasite and identifying 
the source of blood in any recently fed 
mosquitoes. Using molecular techniques 
provides us with key information to increase 
our understanding of which host species the 
mosquitoes prefer to feed on, how these 
preferences may change across different 
habitats and what the current state of avian 
Plasmodium infection is in the wild. 

Our project is still ongoing and will 
continue for another year. By working so 
closely with key government agencies, our 
results are quickly reported back to the 
policymakers in Galapagos. Once we have 
enough information, conservation action 
plans can be developed to protect the 
incredible birds of the Enchanted Isles against 
the threat of avian malaria and other vector-
borne diseases. The Galapagos Islands are 
home to a wonderful range of species found 
nowhere else in the world – and we are part of 
a large community working hard to maintain 
and conserve that biodiversity.
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5% of the Galapagos penguins tested positive  
for infection with the avian Plasmodium parasite.
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In the evenings, magnificent and great 
frigatebirds soar in graceful circles overhead, 
riding the thermals in search of roosts. 
Boisterous clatter can be heard from the 
smaller songbirds; mockingbirds, finches and 
flycatchers cram in a final forage as the light 
fades. At this sheltered inlet, approximately 
184 years ago, a young naturalist by the 
name of Charles Darwin took his first steps 
upon Galapagos. On returning to HMS 
Beagle after his first foray onshore, Darwin 
jotted in his diary, “The birds are strangers 
to man and think him as innocent as their 
countrymen the huge tortoises…”. This 
extraordinary fact about the nature of 
Galapagos holds true even today. Animals 
there have evolved in relative isolation, 
allowing a degree of naiveté to all things 
foreign. However, year on year, travel to the 
islands booms. This has been a great success 
story for nature tourism in Ecuador, but for 
the otherwise isolated species which call 
these Islands home, the increased integration 
of Galapagos in our global travel networks, 
also brings new threats.

Islands, like those in the Galapagos 
Archipelago, have often evolved a 

RESEARCHING 
AVIAN BLOOD 
PARASITES

by Josh Lynton-Jenkins
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O n San Cristobal’s 
northwestern tip is a 

tranquil cove nestled below the 
towering hillside, Cerro Tijeretas. 

unique stability of species, adapted over 
millennia through their interactions. 
Sudden introductions of alien organisms, 
transported as stowaways on planes and 
boats, can disrupt this stability and have 
dire consequences for the unique island 
inhabitants. Over the past 30 years the 
rate of species introductions has greatly 
increased. Invasive parasites are a particularly 
serious threat and the diseases they cause 
can quickly spread through previously 
unexposed populations. For birds, avian 
malaria stands out as an important concern. 
As in humans, this disease is caused by a 
protist parasite spread by mosquitoes. Where 
it’s been introduced, such as in Hawaii, it’s 
contributed to rapid population declines and 
the extinction of tens of unique honeycreeper 
species. By contrast, Galapagos has clung 
onto its diversity of endemics, with no bird 
species yet recorded as lost. But this has 
been largely due to serendipity and to avoid 
a similar fate befalling the birds of Galapagos 
it’s important that we get to grips with the 
threats they now face, and to monitor similar 
parasite introductions.

Researching these parasites in Galapagos 
is an ongoing priority. For the past two years 
we’ve been contributing to this effort by 
studying the birds of San Cristobal. These 
days the island is an important gateway to 
the Archipelago, with a central airport acting 
as a conduit to the continental mainland. 
It also hosts an introduced population 
of the southern house mosquito Culex 
quinquefasciatus, a key species capable of 
spreading malarial blood parasites. These are 
two significant risk factors when it comes to 

the introduction and spread of new diseases. 
Despite this, and quite by chance, San 
Cristobal is the least surveyed of the major 
islands for blood parasites and disease – 
something we hope to remedy. By catching 
small land birds at a variety of locations across 
the island we can survey for parasite presence 
in multiple species and across various 
habitats. All Galapagos’ bird populations are 
considered at risk, from the iconic Darwin’s 
finch species to the vibrant yellow warblers. 
From small blood samples we use microscopy 
and modern molecular detection methods 
to identify infections. We can also classify the 
species of blood parasite and whether it is 
successfully developing, information that helps 
distinguish newly introduced parasites and 
infection hotspots. With this added insight and 
ongoing research informing future monitoring 
and conservation priorities, we can remain 
hopeful; there’s still time to avoid irreversible 
loss in the natural wonder of Galapagos. 

Sudden 
introductions 

of alien 
organisms 

can have dire 
consequences 

for the 
unique island 

inhabitants

A view from one of the study sites

Female yellow warbler. All Galapagos bird 
populations are considered at risk. 
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Invasive species in Galapagos
An               species has
been introduced outside
of its natural distribution. 
If this species becomes
problematic it becomes 
an                                    .

ALIEN

INVASIVE ALIEN 

Marine
invertebrates

Marine 
plants

Pathogens Terrestrial
invertebrates

Terrestrial
insects

Terrestrial
plants

Vertebrates

21 2 63545 77 50821

There are           alien species in Galapagos1579

42%

Unintentional:
contaminant

46%

10%

Unknown
2%

Intentionally
introduced

(mostly plants)

Unintentional:
stowaway

76% of invasive species have been
introduced since 1970

new alien
species

introduced per
year for past

 
 

years

27

40 

19 fold increase
in tourism in

past 3 decades

4310
everyday
tourists arriving
in Galapagos107

flights a week

       cargo ships per
month between
Guayaquil and

Galapagos

5
Taken from: Toral-Granda MV, Causton CE, Jäger H, Trueman M, Izurieta JC, Araujo E, et al. (2017) Alien species pathways to the Galapagos Islands, Ecuador.                  12(9): e0184379. https://doi.org/10.1371/journal.pone.0184379

KEY INVASIVE SPECIES IN GALAPAGOS
AND PROJECTS TO REDUCE THEM

Philornis downsi

An invasive parasitic fly that is present on 14 
islands, causing morbidity and mortality in at 

least 12 species of birds - including the critically 
endangered mangrove finch. The flies lay their 

eggs in the nasal cavities of the nestlings to feed 
on blood and tissue fluid. This causes multiple 

wounds and infections, eventually killing 
the nestlings.

Small mammals

In the 1800s early settlers brought domesticated
goats and pigs to Galapagos. Pigs are omnivores
and thus are threats to both animals and plants.

They eat the eggs of giant tortoises and birds, and
compete for and demolish the same food plants
that native animals rely on. The introduction of
cats and rats onto the island of Floreana has

threatened endemic species.

How were they introduced?

SAVING THE 
MANGROVE FINCH

Rubus niveus

The hill raspberry or 'mora' was introduced in 1970 
for agriculture. The seeds are dispersed by rats and 

birds that feed on the fruit. It is now widespread 
across the Archipelago. In some places, dense spiny 

thickets grow up to 3m turning agricultural areas 
into wasteland and preventing the unique native 

forest, dominated by the endemic daisy tree, 
Scalesia, from regenerating. 

PROTECTING LITTLE
VERMILION FLYCATCHERS

Around 100 individuals left.

The most endangered bird in Galapagos.

'Headstarting' took place between 2014
and 2017, where chicks are raised in
captivity and released back into the
mangroves when ready to fledge.

In 2018 the nests were carefully injected
with a solution, reducing the number of
larvae in the nests and increasing survival
of the chicks.

RESTORING
FLOREANA

55 species on Floreana  are currently 
listed on the IUCN Red List.

Two are critically endangered.

12 species are also locally extinct, 
including the Floreana Floreana 
mockingbird and Galapagos racer.

The project aims to undertake one of the 
largest, and most complex, eradication 
projects ever conducted on an inhabited 
tropical island, with the goal to 
reintroduce locally extinct species.

The little vermilion flycatcher population 
on Santa Cruz island is close to extinction. 

Decreasing habitat quality due to mora 
means that protein and fat rich 
invertebrates on the ground cannot be 
reached. This leads to nest abandonment 
by the females. 

A new restoration project aims to prevent 
the extinction of these beautiful birds, 
which includes restoring six hectares of 
Scalesia forest, prime habitat for the little 
vermilion flycatcher.

EN CR

Land tourism up to

46%
= less regulated movement

than live-aboard boats

Continued threat...

25K
resident population
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