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Introduction

Anopheles is a genus of mosquito species commonly known
as marsh mosquitoes. The genus consists of around 500
species, with only a small portion of them capable of
transmitting human malaria parasites belonging to the
genus Plasmodium (Trent, 2005). With the global
concerted efforts to eliminate malaria, some regions and
countries are in or approaching the elimination phase
(Hemingway et al., 2016). However, residual malaria
transmission lingers in malaria pre-elimination zones that
may be vectored by lesser-known Anopheles species. One
such species may be Anopheles squamosus, which is one of
the most abundantly caught anopheline species in malaria
vector surveillance studies in southern African countries
like Zambia (Stevenson 2016a; Nguyen et al., 2025).
Though An. squamosus is predominantly recognized as a
species that feeds on animals other than humans, it has
been documented to take blood from human hosts,
particularly in southern Zambia (Gebhardt et al.,, 2022).
Additionally, Plasmodium falciparum, a causal agent of
human malaria, was detected in An. squamosus (Stevenson
etal, 2016b; Gebhardt et al., 2022). These factors position
An. squamosus as an important vector of malaria in some
pre-elimination zones.

Synonymy
Anopheles squamosus Theobald 1901 (Theobald, 1907)

Anopheles arnoldi Stephens & Christophers (Stephens &
Christophers, 1908)

Anopheles pretoriensis Gough (Gough, 1910)

Anopheles tanarivivensis Verntrillon (Verntrillon, 1906)

Anopheles squamosus (Theobald, 1901) (Insecta: Diptera: Culicidae: Culicine)

Distribution

Anopheles squamosus is predominantly found across sub-
Saharan Africa, including Madagascar, as shown in Figure 1
(Nguyen et al., 2025). The species has been implicated in
malaria transmission because this species has tested
positive for the malaria parasite belonging to the
Plasmodium genus in Madagascar, Tanzania, Zimbabwe,
and Zambia. Figure 1, a map of the African continent and
part of the Arabian Peninsula, shows the distribution of An.
squamosus mosquitoes over most of Africa and in Yemen.
Malaria-infected An. squamosus mosquitoes have been
found in Mali, Kenya, Tanzania, Zambia, Mozambique, and
Madagascar. According to the map, An. Squamosus is not
present in Western Sahara, Morocco, Algeria, Tunisia,
Libya, Egypt, or Djibouti. Confirmed captures are scattered
across Africa. (Figure 1) (Finney et al,, 2021).
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Figure 1. Anopheles squamosus distribution across Africa and
Western Asia. Highlighted countries indicate the documented
presence of An. squamosus (green) and countries where
malaria parasites have been identified in the species (orange).
The pink circles on the map indicate locations where An.
squamosus has been captured. Data is from Nguyen et al.
(2025).

Credit: Map generated using QGIS program—QGIS.org. (2025).
QGIS Geographic Information System. QGIS Association.
https://www.qggis.org
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Description

Adults

One of the most distinguishing features of female
Anopheles mosquitoes compared to other mosquito genera
is that their palps (sensory mouthparts) are as long as
their proboscises (feeding mouth parts) (Figure 2). Female
Anopheles are distinguished by having an evenly rounded
scutellum (top part of thorax), and dark brown or black
scales. They rest with their abdomens sitting upright,
compared to other mosquito genera that sit with their
abdomens sitting parallel to the surface (Foster & Walker,
2019). Anopheles squamosus are identifiable to species via
their shaggy palps and large lateral scale tufts on their
abdomen (Figure 2). In the adult stage, An. squamosus is
indistinguishable from An. cydippis based on adult
characteristics.
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Figure 2. A: Female Anopheles squamosus head. B: Abdomen
showing lateral scale tufts.
Credit: L. Reeves and V. Nguyen

Eggs

Anopheline mosquitoes lay clutches of 50 to 200 individual
eggs that are 0.5 mm x 0.2 mm (0.197 inches x.008 inches)
in size. They have specialized floats that will allow them to

remain on the surface of the water.

Larvae

Anopheline larvae emerge from eggs after 2-3 days and
feed on bacteria and microorganisms in the water. In
southern Zambia, An. squamosus larvae can be found in
well water, rainwater collected in roadside pools, pastures,
and irrigation ditches. They rest and position themselves

parallel to the water’s surface and breathe air through
abdominal openings called spiracles. Anopheline larvae
will go through four larval instars before pupation.

Pupae

The genus Anopheles has distinct, comma-shaped pupae.
Their heads and thoraxes are fused into cephalothoraxes
(Figure 3). The pupae must sit at the surface of the water
and breathe through specialized respiratory apparatuses
located on their cephalothoraxes (Figure 3). They do not
feed during this life stage; however, they can move rapidly
to avoid predation.

Cephalothorax

Figure 3. Anopheles squamosus pupae breathe oxygen at the
surface of water. Pupae have a cephalothorax, a feature in
which the head and the thorax are fused into one.

Credit: J. Harmsky, used with permission

Life Cycle and Biology

Anopheles species undergo complete metamorphosis in
which they complete their first three life stages (egg, larva,
and pupa) in bodies of water. Eggs are laid individually in
bodies of water, and the emerging larvae will undergo four
larval instars before pupation. It takes an anopheline egg
10-14 days on average to become an adult, depending
upon the temperature. Adults will quickly mate after

pupating.

As adults, male and female Anopheles species feed on sugar
sources. Females require a blood meal for egg production
(Barredo & DeGennaro, 2020). Anopheles squamosus
typically feed on livestock such as cattle or goats. However,
several studies confirmed several blood meals belonging to
humans from An. squamosus collected in Zambia and
Madagascar (Nguyen et al., 2025).

Anopheline communities are also impacted by
environmental factors, such as shifts in temperature and
rainfall throughout the season and years (Cross et al.,
2021). Human activities can create changes for Anopheles
species, including behaviorally targeted control methods
like long-lasting insecticide-treated nets (LLIN) and indoor
residual spray (IRS) campaigns (Mwema et al., 2022).
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There is little data on the seasonal or interannual changes
in An. squamosus to date. This could be relevant in future
research of the species to observe changes in
environmental range expansion.

Medical Significance

Plasmodium falciparum is the causal agent of the deadliest
form of human malaria. In 2023, there were 597,000
deaths caused by malaria globally (WHO, 2024). Malaria in
humans can range from being asymptomatic to causing
fever, nausea, anemia, and jaundice (WHO, 2024). Given
the increasing evidence of An. squamosus playing a role in
malaria transmission in pre-elimination areas, it remains
critical to continue to expand our knowledge of the biology
of An. squamosus (Nguyen et al., 2025).

While An. squamosus is a concern for malaria transmission,
it also poses a threat for Rift Valley fever virus (RVFV). Rift
Valley fever virus can cause critical disease in animals, but
severe symptoms in humans are rare (Hartman, 2017;
CDC, 2024). While Aedes mosquitoes are known to be the
main vector of RVFV, Anopheles and Culex mosquitoes are
secondary vectors (Seufi & Galal, 2010). In Madagascar,
RVFV was detected in multiple pools of An. squamosus
larvae, suggesting that this species could potentially be a
vector of RVFV (Ratovonjato et al,, 2011).

Management

There are no targeted management strategies developed
for An. squamosus yet. Extensive efforts have been made
towards malaria eradication, particularly the elimination
of primary vectors of malaria biting humans indoors and
resting indoors. These techniques include comprehensive
indoor residual spraying (IRS) campaigns, and mass
distribution of insecticide-treated bed nets (ITNs)
(Moonasar et al,, 2012). Though An. squamosus can be
found in indoor settings that are easily treated by IRS and
ITNs, populations also exhibit outdoor feeding behavior
depending upon the location they are inhabiting (Nguyen
etal, 2025). This can circumvent current methods of
malaria control and contribute to residual transmission of
these parasites. Understanding the biology and behavior of
An. squamosus in different regions is needed to develop a
more targeted control effort for this species.
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