
Order Diptera 

Derivation: (Gk. Di = two; petron= wing) 
Common name: (Flies) 
Metamorphosis: Complete (Holometabolous)    -    Distribution: Worldwide  -   Number of families: 130                     

 
The Diptera is an order containing perhaps some 125,000 described species, in roughly 

130 families, with several thousands of species of medical or veterinary importance. 

Development is holometabolous. Adults have variously modified mouthparts, mesothoracic 

wings, and metathoracic halteres (balancers). The larvae lack true legs, and their head structure 

ranges from a complete sclerotized capsule to acephaly with no external capsule and only an 

internal skeleton. The pupae are adecticous (without mandibles) and obtect, or exarate in a 

puparium.  

 

  

The paraphyletic 1- Nematocera comprises crane flies, mosquitoes, midges, gnats, and 

relatives; these have slender antennae with upwards of six flagellomeres and a three- to five-

segmented maxillary palp. 2- Brachycera contains heavier-built flies including hover flies, bee 

flies, dung flies, and blow flies. They have more solid, often shorter antennae with fewer (less 



than seven) flagellomeres, often with terminal arista; the maxillary palps have only one or two 

segments. Within the Brachycera, schizophoran Cyclorrhapha use a ptilinum to aid emergence 

from the puparium. 

 

Nematocera 

 

Brachycera 

Fly larvae have a wide variety of habits. Many nematoceran larvae are aquatic, and 

brachyceran larvae show a phylogenetic radiation into drier and more specialized larval habits, 

including phytophagy, predation and parasitization of other arthropods, and myiasis-induction 

in vertebrates. 

 



Larvae 
 
- Never have abdominal spiracles (either caudal pair and/or cephalic pairs of spiracles) 

- Never have thoracic legs and seldom have prolegs 

- Mouthparts range from modified chewing type to "mouth hooks" 

A- Lower Diptera (e.g. Nematocera, mosquito) 

- A distinct head present 

- Frequently aquatic 

- Mouthparts are modified chewing and operate horizontally 

- Spiracles sometimes on a respiratory siphon 

- Gills frequently present 

  

B- Higher Diptera (e.g. Brachycera, house fly, this type of larvae is called a maggots) 

- No distinct head 

- Usually terrestrial 

- Mouth parts in the form of two vertically operating "mouth hooks" 

- Usually pair of conspicuous caudal spiracles and a pair of small, inconspicuous cephalic spiracles 

 

 



All dipterans typically have a tubular sucking organ, the proboscis, comprising elongate 

mouthparts (usually including the labrum). A biting-and-sucking type of proboscis appears to be 

a primitive dipteran feature. Although biting functions have been lost and regained with 

modifications more than once, blood-feeding is frequent, and leads to the importance of the Diptera 

as vectors of disease. The blood-feeding female nematocerans: mosquitoes (Culicidae); biting 

midges (Ceratopogonidae), sand flies (Psychodidae: Phlebotominae), and black flies (Simuliidae) 

have generally similar mouthparts, but differ in proboscis length, allowing penetration of the host 

to different depths. The labium ends in two sensory labella (singular: labellum), forming a 

protective sheath for the functional mouthparts. Enclosed are serrate-edged, cutting mandibles and 

maxillary lacinia, the curled labrum–epipharynx, and the hypopharynx, all of which are often 

termed stylets. When feeding, the labrum, mandibles, and laciniae act as a single unit driven 

through the skin of the host. The flexible labium remains bowed outside the wound. Saliva, which 

may contain anticoagulant, is injected through a salivary duct that runs the length of the sharply 

pointed and often toothed hypopharynx. Blood is transported up a food canal formed from the 

curled labrum sealed by either the paired mandibles or the hypopharynx. Capillary blood can flow 

unaided, but blood must be sucked or pumped from a pool with pumping action from two muscular 

pumps: the cibarial located at the base of the food canal, and the pharyngeal in the pharynx between 

the cibarium and midgut. 

 

Many mouthparts are lost in the “higher” flies, and the remaining mouthparts are modified 

for lapping food using pseudotracheae of the labella as “sponges”. With neither mandibles nor 

maxillary lacinia to make a wound, blood-feeding cyclorrhaphans often use modified labella, in 

which the inner surfaces are adorned with sharp teeth. Through muscular contraction and 



relaxation, the labellar lobes dilate and contract repeatedly, creating an often painful rasping of 

the labellar teeth to give a pool of blood. The hypopharynx applies saliva which is dissipated via 

the labellar pseudotracheae. Uptake of blood is via capillary action through “food furrows” lying 

dorsal to the pseudotracheae, with the aid of three pumps operating synchronously to produce 

continuous suction from labella to pharynx. A prelabral pump produces the contractions in the 

labella, with a more proximal labral pump linked via a feeding tube to the cibarial pump. 

                                    

The mouthparts and their use in feeding have implications for disease transmission. 

Shallow-feeding species such as black flies are more involved in transmission of microfilariae, 

such as those of Onchocerca, which aggregate just beneath the skin, while deeper feeders such as 

mosquitoes transmit pathogens that circulate in the blood. The transmission from fly to host is 

aided by the introduction of saliva into the wound, and many parasites aggregate in the salivary 

glands or ducts. Filariae, in contrast, are too large to enter the wound through this route, and leave 

the insect host by rupturing the labium or labella during feeding. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Diagnostic characters: 

 Small to medium insects 

 One pair of wings restricted to mesothorax 

 Metathorax with balancing organs (halteres)  

 Mouthparts vary from nonfunctional, to biting and sucking 

 Immature stages (larvae, maggots) variable, without jointed legs, with sclerotized head capsule 

or variably reduced ultimately to remnant mouth hooks.  

 

Key of some families of Diptera 

1- Antennal flagellum with four or more freely articulated flagellomeres (thread-like), typically 
with apical ones not consolidated into a stylus or arista; palpus usually with three to five 
segments (NEMATOCERA) ....................................................................................................2 



 

- Antennal flagellum usually consolidated into a single compound segment, typically bearing 
terminal stylus or dorsal arista; palpus with not more than two segments (BRACHYCERA) 
.....................................................................................................................................................3 

 

 

 

 

 

 

 

 

 

2- Wing often broad and pointed, with numerous parallel veins unconnected by crossveins, except 
in basal part of wing; wings with dense hair on veins, giving an opaque moth-like appearance; 
antennal pedicel (second antennal segment) not conspicuously larger than scape (first antennal 
segment) ..................................................................................................................Psychodidae 

 

- Wing rarely broad and pointed, often with crossveins in distal 1∕2, veins not parallel; wings with 
scales along the veins; antennal pedicel conspicuously enlarged and often cup-like 
......................................................................................................................................Culicidae 



 
3- Thorax usually strongly flattened, with venter greatly broadened and hind coxae widely 

separated; claws large and strongly recurved; antenna short, inconspicuous [Adult ectoparasites 
of birds or mammals] ……............................................................................…. Hippoboscidae 

   

- Thorax not flattened, with venter narrow and hind coxae close together; claws not strongly 
recurved; antenna long, usually distinct; adult free living OESTROIDEA, MUSCOIDEA 
…….……......................…......................................….…….......................................................4 

4- Abdomen and usually thorax with a distinct metallic blue or green luster. Palpus usually orange 
yellow ...........................................................................................................most Calliphoridae 

 
- Abdomen usually mostly dull, variegated gray, brown, or black; sometimes shining black, but 

never metallic blue or green. Palpus blackish to yellow…......................................................... 5 



5- Thorax with silky wavy yellowish hairs in addition to normal black bristles and hairs 
..............................................................................................................Calliphoridae (Pollenia) 

  
 
 

- Thorax without silky yellowish hair…………........................………………………….......….6 
6- Scutum usually with three conspicuous black stripes on a gray background. Notopleuron 

usually with three or four bristles. Hind coxa usually with hairs on posterior surface. Arista 
usually plumose ..........................................................................................most Sarcophaginae 

 
- Scutum with or without black stripes; notopleuron always with only two bristles. Hind coxa 

always without hairs on posterior surface. Arista bare to plumose ……..………………......… 7 
7- Second abdominal sternite overlapping margins of second abdominal tergite; lower calypter 

with inner base expanded, impinging on scutellum ............ Sarcophagidae (Miltogramminae) 

           
- Second abdominal sternite not overlapping margins of second abdominal tergite. Lower 

calypter with inner base not expanded, widely removed from the scutellum …………......….. 8 



 
8- A1 never reaching wing margin even as a fold. Lower calypter broad, never linear .....Muscidae 

 
- A1 usually traceable to wing margin at least as a crease-like fold, then lower calypter linear 

……………………................................................……………………….………. Tephritidae 

 

Order Diptera 
Family Culicidae 
Culex pipiens 

المنزليةبعوض   



Family Culicidae 
Aedes sp. 
 بعوض أيديس

Family Culicidae 
Anopheles sp. 
 بعوض أنوفيليس

Family Tabanidae 
Tabanus taeniola 

مسرى ذبابة

Syrphidae 
Syrphus sp. 

السرفس ذبابة



Tephritidae 
Ceratitis capitata 

الفاكهة ذبابة

Tephritidae 
Dacus oleae 

الزيتون ذبابة

Tephritidae 
Dacus ciliatus 

القرعيات ذبابة



Muscidae 
Musca domestica 

المنزلية الذبابة

Tachinidae 
Exorista larvarum 

الكبيرة التاكينا الذبابة

Sarcophagidae 
Sarcophaga carnaria 
 اللحم ذبابة



Calliphoridae 
Calliphora vicina 
 الزرقاء الذبابة

Calliphoridae 
Lucilia papuensis 
 الخضراء الذبابة

Drosophilidae 
Drosophila 
melanogaster 
 الدروسفيال ذبابة

 


