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IntroductionIntroduction

Arthropods are the most important animals.

Over 75% of described species belong to arthropods .

A lot of arthropods can affect human health,  by taking blood , 

becoming ectoparasite as well as  transmitting important  infections.



Introduction….Introduction….

Diptera, Siphonaptera, Phthiraptera and Hemiptera are the most 

important orders of Insectaimportant orders of Insecta.

Among dipterans ,Culicidae (mosquitoes), Simuliidae ( black flies), g p , ( q ), ( ),

Psychodidae (sand flies), Ceratopogonidae (midges), Tabanidae

(horse flies) and Muscoidea (filth flies)  and Oestridea (botflies)have 

very important species .



Major groups of dipterans….

Culicidae (mosquitoes)Culicidae (mosquitoes)

Important genera of mosquitoes include; Anopheles, Aedes , 
Culex and Culiseta.

Although they are tiny, fragile dipterans, mosquitoes are 
perhaps some of the most voracious of the blood-feeding 
arthropods.

Mosquitoes lay their eggs either on the surface of standing or 
on a substrate such as damp soil water (eg Aedes spp) where theon a substrate such as damp soil water (eg, Aedes spp) where the 
eggs will hatch after inundation from rainfall, irrigation, etc. 

Immature stages of mosquitoes are always aquatic and areImmature stages of mosquitoes are always aquatic and are 
found in a wide variety of habitats. Large numbers of mosquitoes 
can be produced from eggs laid in relatively small bodies of water.



Major groups of dipterans….

Culicidae (mosquitoes)Culicidae (mosquitoes)

O l f l it ti l t k bl d lOnly female mosquitoes actively take a blood meal 
so that they can lay eggs.

The feeding of large numbers of  mosquitoes 
can cause significant dermatitis. They also are 
k f di M l i Y ll Fknown for spreading Malaria, Yellow Fever, 
Dengue, West Nile Fever and Elephantiasis in 
humanshumans.



Major groups of dipterans

Black flies (family Simuliidae)Black flies (family Simuliidae)

Members of genus Simulium are the tiniest of the blood-
f di di t 1 6 lfeeding dipterans, 1-6 mm long.

They have broad, unspotted wings with prominent veinsy g
along the anterior margins.

Black flies have compound eyes; eyes of females areBlack flies have compound eyes; eyes of females are
distinctly separated.

F l bl k fli h i lik th t ithFemale black flies have scissor-like mouthparts with
serrated edges.
The female flies require a blood meal so that they can lay
eggs.



Major groups of dipterans…

Black flies….Black flies….

Black flies are distributed throughout the world in areas where
conditions permit development of the immature forms. Some species
breed in larger rivers; others live in temporary or semi permanent
streams.

Adult female feeding activity may last from 2‐3 wk
to 3 mo. Adult black flies may fly 12‐18 km from
the swiftly flowing streams; migrating windbornethe swiftly flowing streams; migrating windborne
swarms have been known to travel much farther.

Because of their tiny, serrated mouthparts, female black
flies inflict painful bites. In addition to local reactions
(redness, itching, wheals) at the bite site, there may be

l diti th t i i t it ith thgeneral conditions that vary in intensity with the
sensitivity of the host and the number of bites.
Hypersensitivity results from a toxin in the saliva.





Major groups of dipterans…..

Psychodidae (Sand flies )

The phlebotomine sand flies, Phlebotomus spp (Old World 
sand flies) and Lutzomyia spp (New World sand flies), are 
important members of the family Psychodidae.

Members of these genera are tiny, moth-like flies, ~1.5-4 
mm long.

The legs are as long as the antennae, comprising 16 
segments that often have a beaded, hairy appearance.

The key morphologic feature for identification is that the 
body of the sand fly is covered with fine hairs.body of the sand fly is covered with fine hairs. 

Sand flies breed in dark, humid environments that have a supply of 
organic matter that serves as food for the larvae.



Major groups of dipterans…..

P h did (S d fli  )Psychodidae (Sand flies )

Phlebotomus sppPhlebotomus spp

The females have piercing mouthparts and feed on blood p g p
of a variety of warm-blooded animals, including humans.

Sand flies tend to be active only at night and, in contrast 
to black flies, are weak fliers; their flying is deterred by 
air currents, even slight ones. 



Major groups of dipterans…

Ceratopogondiae (midgees)

The most common biting midges are Culicoides spp .g g pp

They are associated with aquatic or semiaquatic habitats, eg, mud 
or moist soil around streams, ponds, and marshes. 

Biting midges are tiny gnats (1-3 mm long) and, like black flies, 
inflict painful bites and suck the blood of their hosts, both humans 
and livestockand livestock.



Major groups of dipterans…

Ceratopogondiae (midgees)p g ( g )

In contrast to the clear, heavily veined wings of black 
flies, the wings of Culicoides spp are mottled.flies, the wings of Culicoides spp are mottled.  

These flies  serve as the intermediate host for 
Diptalonema sp and Onchocerca sp as well as transmit 
the bluetongue virus in sheep and cattlethe bluetongue virus in sheep and cattle.



Major groups of dipterans….

Tabanidae (horse flies  )

Tabanus spp (horse flies) and Chrysops spp (deer flies) are large (up to 
3.5 cm long), heavy bodied, robust dipterans with powerful wings and 
very large eyes.

These flies are the largest in the dipterans group in which only the 
females feed on vertebrate blood. 



Major groups of dipterans….

Tabanidae (horse flies  )

Tabanids la  eggs in the  icinit  of open  ater  Lar al stages Tabanids lay eggs in the vicinity of open water. Larval stages 
are found in aquatic to semiaquatic environments, often 
buried deep in mud at the bottom of lakes and ponds.



Major groups of dipterans….j g p p

Horse flies ….

Adults are seen in summer, particularly in sunlight. 

Adult females feed in the vicinity of open water and have Adult females feed in the vicinity of open water and have 
reciprocating, scissor‐like mouthparts, which they use to 
lacerate tissues and lap up the oozing blood. 

They consume 0.1‐0.3 mL of blood at a single feeding. 

Their bites are painful and irritant.

These flies may act as mechanical transmitter of anthrax  These flies may act as mechanical transmitter of anthrax, 
anaplasmosis, tularemia, and the viral  infectious .



Major groups of  dipterans

Stable flies

The stable fly, Stomoxys calcitrans , is often called the biting house fly.
It is about the same in size and general appearance as house fly. 

It has a bayonet-like, needle-sharp proboscis that, when at rest, 
protrudes forward from the head.

The larval and pupal forms develop in decaying organic matter, including grass 
clippings and seaweed along beaches Breeding can occur at the edge of theclippings and seaweed along beaches. Breeding can occur at the edge of the 
feeding area where hay or grass has become mixed with urine and feces.



Major groups of  dipterans

Stable flies….

Both male and female  flies are avid blood feeders, feeding on any warm-
blooded animal. 

Stable fly is an outdoor fly; however, in the late fall and during rainy weather, it 
may enter barns. 

Stable flies are mechanical vectors of anthrax.



Major groups of dipterans …

Filth Flies

The following adult dipterans are often referred to as filth-breeding flies: Musca
domestica (the house fly); Calliphora , Phaenicia , Lucilia , and Phormia spp (the 
blow flies or bottle flies); Sarcophaga spp (the flesh flies); Fannia spp (the little 
house flies) and Muscina spp (the false stable flies).

Large populations of these flies are often found around human settlements.

L l t f th fli i f t h i l ti ( i i )Larval stages of these flies can infest human or animal tissues (myiasis). 



Major groups of dipterans …

Filth Flies

Th lif l f M d ti i t tiThe life cycle of Musca domestica is a representative 
example of that of the filth-breeding flies. 



Major groups of dipterans
House flies….. 

Even though these flies do not feed on blood, annoyance caused by them 
can lead to reduced performance. In addition, they have been implicated 
in the transmission of numerous pathogensin the transmission of numerous pathogens.

The flies are “vomit drop” feeders and fly from feces to food, spreading 
bacteria on their feet and within their disgorged stomach contents.



Major groups of dipterans
House flies….. 

The house fly is commonly found in all area of the 
worldworld.

Large populations of these adult flies often are Large populations of these adult flies often are 
found around poorly managed environments.

These are synanthropic flies, ie, they are often 
associated with human dwellings.




