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The range of mosquitos stretches to almost every corner of the

globe and because these tiny winged insects can serve as vectors

for countless diseases, the fact that climate change is increasing

their range is not good news for humans. For instance, the

expansion of mosquito ranges poses a human health risk because

human malaria is transmitted by female mosquitos of the genus

Anopheles. According to the CDC, despite here being

approximately 430 Anopheles species around the globe, only about

30-40 of them serve as malaria vectors. In the case that these

mosquito species expand their natural ranges, the frequency of

malaria incidences are likely to increase. In addition, Anopheles

malaria vectors are not only found in areas that are malaria-

endemic, but also in areas where malaria has been said to be

eradicated. Due to this, these seemingly “malaria free” areas are at

constant risk of being reintroduced to the disease and expanded

ranges of vectors can exacerbate this threat. In Kenya, specifically

the Mpala region, we expected there to be one dominant Anopheles

malaria vector to be present: Anopheles gambiae ss. This species of

Anopheles is the prevalent malaria vector in this region of Africa

and like the Anopheles species funestus, it is strongly

anthropophilic (prefers human blood to animal blood) which makes

it one of the most efficient malaria vectors in the world.
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The test tubes containing the adult mosquito samples were sent to a 

genetics lab in Nairobi to be genetically sequenced. Ethanol was 

used to preserve the mosquitos and their genetic material in the test 

tube. After a review of the data and some of the earlier samples that 

we had collected, we received some exciting preliminary results from 

the DNA barcoding at ICIPE. According to the sequencing results, 

there seemed to likely be 3 different Anopheles species at Mpala

rather than just the 1 that we were expecting in the region. The first 

Anopheles species has not been usually seen outside of Yemen and 

the second – while of the Anopheles genus – is still unknown 

because the results for it were a bit unclear. The third species is the 

Anopheles gambiae ss (we were expecting this one to be in the 

results we obtained during this experiment). 

All mosquitos, including those of the Anopheles genus, go through

four stages in their life cycles: egg, larvae, pupae, and adult. The

first three stages of a mosquito’s life cycle take place in an aquatic

environment and last 5-14 days depending on factors such as

temperature and pH. It is only in the adult stage that mosquitos can

act as malaria vectors. This is due to the fact that mosquitos are

only introduced to the malaria parasites when they feed on blood

and spread the parasite by ejecting some infected saliva through

their proboscis when penetrating skin to feed. Blood meal is most

important for the development of eggs in female mosquitos and

mosquitos are most likely to lay their eggs in areas that fulfill three

essential requirements: stagnant water, some heat, and detritus or

particles that will be available for larvae to feed on after emerging

from eggs. After getting the mosquito larvae samples, we took

them to the lab in order to rear the larvae to adulthood. They were

kept in plastic containers filled with detritus and water. The

containers were kept at room temperature and the larvae were fed a

mixture of water and sugar (glucose).

Largely due to climate change, the range of different mosquito

species is rapidly changing and we wished to explore whether this

held true for Mpala and the surrounding area as well. Specifically,

we wanted to evaluate what kind of mosquito species were living in

this part of Kenya and whether any of them were known vectors of

malaria. We planned to do this by taking larval samples of larvae

from the nearby river and the water tanks located in the local

village. These larvae were then grown to adulthood in the lab

before being sent to a lab for genetic sequencing.

The project at hand required us to evaluate the mosquito 

biodiversity of the water tanks at Mpala and the nearby village as 

well as the local river. We sampled the river on our first day. It had 

not rained for weeks so small pools of stagnant water had formed 

on the rocky edges of the river – ideal for mosquitos to lay eggs in.

After sampling the river the first day, we moved on to sampling the

water tanks. Between the sites at Mpala and the village, we 

sampled larvae from over 30 water tanks. The procedure simply 

involved using a long strainer and skimming through the surface of 

the water 10 times. Between each skim, the strainer was emptied in 

a plastic container filled with water. After sampling a tank, the 

location of the tank would be inputted into a GPS and the plastic 

container with the samples would be taken back to the lab to be 

analyzed. Below are the maps created on Google Earth using the 

GPS data that we collected at each tank (Top: Mpala Research 

Center campuse Left: the Village near Mpala).

There was often a lot of disparity in the number of mosquito larvae 

and pupae found in different water tanks at the village. For 

instance, some tanks had none at all, while others had over 400 

individuals in the 10 skims we took using the tea strainer. This huge 

difference could be attributed to some water tanks being used more 

frequently (moving water is not ideal for mosquitos to lay eggs). 

1.“Anopheles Mosquitoes.” Centers for Disease Control and Prevention, Centers

for Disease Control and Prevention, 21 Oct. 2015,

www.cdc.gov/malaria/about/biology/mosquitoes/.

•Dr. Dino Martins, Executive Director, Mpala Research Centre
•The Mpala Research Center and Wildlife Foundation
•The Center for Health and Wellbeing, Princeton University
•The Opportunity Network, New York City

REARING: LARVAE TO ADULTS

(Left) The huge stone water tanks on Mpala’s campus were also sampled. Here,

Kennedy (Dr. Martin’s Research Assistant) searches the strainer for any larvae.

(Right) Kennedy holds up the plastic container filled with water for Annabel

(Mpala GHP Intern) as she empties the strainer used to collect larvae samples

from the water tanks in the village.

.

(Left) One of the tanks I sampled had over 400 mosquito larvae. I had to use a

plastic pipette to individually remove them from the water sample in order to be

able to count them.

(Right) The larvae and pupae we collected were raised in plastic containers in Dr.

Dino Martin’s lab. After reaching adulthood, each mosquito was removed from the

container using a special straw. Then, it was inserted in a test tube containing

ethanol so that it (especially its genetic material) could be preserved.
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(Left) A close up look at some of the mosquito larvae we collected. Their large size

and long tails tell us at they are late instars. These specific ones are of the genus

Culex instead of Anopheles as shown by their light brown coloring, so they will not

be malaria vectors at their adult stages.

(Right) A look inside one of the water tanks in the village. While most tanks were

pretty clean, some tanks, such as this one, had not been used in a while and thus,

the stagnant water could make them great mosquito breeding sites.
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(Left) A couple of test tubes

filled with ethanol and dead

adult mosquitos. These were

among the ones sent to the lab

to be sequenced in order to

determine the biodiversity of the

mosquito population in the

area.

At the moment, further sampling is being done to verify these results 

and to obtain more information about these mosquitoes and their 

presence at Mpala and the surrounding areas. Before leaving Mpala,

we returned to the river (where we suspected the other Anopheles 

species were found) and obtained more samples of larvae and pupae 

to rear and send for genetic sequencing.  It is important to replicate 

studies like these in other regions of Kenya and Africa in order to 

evaluate the risk of malaria as well as other diseases that can be

transmitted by mosquito vectors. If it is evident that the ranges of

mosquitos is indeed expanding, humans can take measures to 

improve public health and decrease the incidences of diseases 

transmitted by mosquitos.


