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Arthropdology and Entomology

Arthropoda includes
Insecta, Myriapoda,
Arachnida, Crustacea.

The number of legs and
the presence of wings
are key characters to
differentiate arthropods.

Insect bodies
are organized in 3 tagma:
head, thorax, and abdomen.

Life cycle

Insect development may be
direct or indirect
(with intermediate stage
between larva and adult).

Holometabolous

Hemimetabolous

Medical Entomology

Most of arthropods
are not of medical and
veterinary importance.

The classification of
arthropods of medical
importance distinguish
(1) arthropods that cause a
nuisance and
(2) arthropods that carry or
host infectious agents.

Most of arthropods
of medical importance
belong to insects and ticks.

Reproductive function

Every arthropod at adult stage
is male or female.

A large sexual dimorphism
is a rule.

Male and female mosquitoes
differ under many characters
(antenna, maxillary palpus,
abdomen, genitalia).

Senses

A variety of sense allow
a lot of interactions
with the environment.

Mosquitoes have large eyes
and sensitive antennas.

Crickets (Tettigonia) stridulate
by rubbing their wings
together, while grasshoppers
(Locusta) stridulate by rubbing
their long hind legs
against their wings.

Population size and density
Environmental limits to
population growth

Population size

Carrying capacity

Time

Insect population dynamic
proceeds ordinary by
outbreaks, with exponential
type of variations for both
increase and decrease.

(that perforate the
aquatic plants)

SIPHON
PRESENT,
CONICAL
AND POINTED

SIPHON
PRESENT
AND
TUBULAR

SIPHON
ABSENT

Several pairs
of dorsal setae
on the siphon

No dorsal
setae
on the siphon

Siphon with several
pairs of ventral setae

Siphon with one pair
of ventral setae
inserted at the base

(on segments VI-VII-VIII)

Dorsal abdominal
plates

1 pair of lateral
abdominal plates

(on segment VIII)

No
abdominal
plate

Siphon with
one pair of
ventral setae
inserted close
to the middle
or near the
apex

KEY FOR LARVA

Uranotaenia

Culiseta

of the subgenus Rusticoidus

Aedes

Coquillettidia

Orthopodomyia

Culex

Aedes

Anopheles

IN EUROPE, NORTH AFRICA AND MIDDLE-EAST

SIMPLIFIED KEY TO IDENTIFY THE 7 GENERA OF MOSQUITOES

PALPS
SHORT

PALPS
AS LONG AS
PROBOSCIS

(that perforate the
aquatic plants)

AND POINTED

End of
abdomen
rounded;
cerci not
visible;
postspiracular
setae
absent
Prespiracular
setae present

Prespiracular
setae
absent

Not like that

Foreleg with
tarsomere T1
longer than
T2-5; T4 shorter
than T5

Wing scales narrow;
pulvilli present

Wing scales usually
broad, pulvilli absent

Culiseta

Culex

Coquillettidia

Orthopodomyia

Uranotaenia

Aedes

Anopheles
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Not like
that

Anal vein
sharply bent
apically;
ending at
the level
of furcation
of the vein
above

End of abdomen pointed;
cerci visible; prespiracular
setae absent and
postspiracular setae present

KEY FOR FEMALE

Dispersion
But number of exception exist.

The dispersion of insects
is often limited between
100 meters and 1 kilometer.

Monarch butterfly (Danaus plexippus)
in Northern America.

The invasive (alien or exotic)
species use the human traffic
for dispersion.

Death’s-head hawkmoth
(Acherontia atropos)
between Africa and Europe.

The Asian tiger mosquito
Aedes albopictus is an
emblematic example of
invasive species. The species
is now present in all continent
(except Antarctic) with huge
impact in terms of nuisance
and public health.
Aedes albopictus

Hematophagy

The gonotrophic cycle
develops in 3 phases:
➊ the search of a suitable host to bite
➋ the blood digestion
and the elaboration of eggs
➌ the search of a suitable place
to lay eggs.

The mosquito bite is
a two steps process:
probing and biting.
Saliva is ejected
during these two steps.
Proboscis structure of a female mosquito.

Vector
What is a vector?
Any organism involved in the
transmission of
an infectious agent.

A hematophagous arthropod
that facilitates
the active transmission
of an infectious agent,
from vertebrate to vertebrate.
A batch of soft ticks

Anopheles and Plasmodium

An incubation period is
mandated between the bite
that infects a vector and the
bite of the same vector (now
infective) that infects the
vertebrate.

“Malaria transmission”
encompasses
two types of transmission:
Human-Mosquito and
Mosquito-Human.

The transmission from
Mosquito to Human
may be measured
by EIR (Entomological
Inoculation Rate)
and expressed in terms of
number of infected bites per
human and per year.

Aedes and arbovirus

Vertical transmission is
ordinarily observed
from infected female
to her progeny;
but at low rate (1%).

Virus mutations are of
paramount importance to
facilitate/block
the vector infection.

Aedes albopictus
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