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 Phylum Arthropoda: General characteristics and Classification 

(GK. Arthron- joint; podos- foot) 

Von Seibold (1845) proposed the term Arthropoda and established it as phylum. 

The Phylum Arthropoda includes the largest number of animals. Estimates of the 

number of arthropod species vary between 1,170,000 and 5 to 10 million and 

account for over 80 percent of all known living animal species. Thus this is the 

largest phylum of kingdom Animalia. Arthropods are bilaterally symmetrical, 

triploblastic, metamerically segmented animals having chitinous exoskeleton. 

General Characters of Phylum Arthropoda 

1. Habitat: 

Arthropods occur in all types of habitats i.e., marine, fresh water and 

terrestrial. 

2. Body Form: 

It varies considerably. They have jointed legs. The body is segmented externally. 

The body consists of head, thorax and abdomen. 

3. Body wall: 

Body wall is muscular and consists of chitinous cuticle. The chitinous cuticle or 

the exoskeleton is one of the key features for the arthropod success. It offers 

protection, prevents loss of body fluids. It also undergoes moulting to facilitate 

growth. 



4. Body cavity: 

The true coelom is greatly reduced in adults, and is only represented by the cavities 

of the reproductive and excretory organs. The body cavity is a haemocoel viz., 

cavity filled with blood. 

5. Digestive tract: 

It is complete and consists of three regions: a. Stomodaeum ( foregut) which is 

responsible for ingestion, storage and trituration. b. Mesenteron (mid gut) which 

helps enzyme secretion and digestion. c. Proctodaeum (hind gut) is responsible 

for the formation of faeces and reabsorption of water. 

6. Blood vascular system: 

Blood vascular system is of open type. Heart is dorsal in position. Respiratory 

pigment if present is haemocyanin. It contains copper and is blue in colour.  

7. Respiratory organs: 

In very small crustaceans exchange of the respiratory gases occurs through the 

general body surface. Large aquatic arthropods respire through gills and book gills, 

whereas terrestrial forms respire through trachea and book lungs. 

8. Excretory organs: 

These are either green glands or Malpighian tubules. In some forms coxal glands 

are excretory organs. 

9. Nervous system: 

It consists of a nerve ring and a solid double ventral nerve cord with ganglia. 

 

 

 



10. Sense organs: 

Sensory organs like antennae and eyes are present. In many arthropods, compound 

eyes are present, in which mosaic vision is developed. Some forms also have 

statocysts (balancing organs).  

11. Muscles: 

The muscles are generally striped, which are capable of rapid action. Un-striped 

muscles are also found. 

12. Endocrine glands: 

Endocrine glands are present which secrete hormones. Some arthropods 

particularly insects excrete pheromones. The latter are chemicals which com-

municate message. Some pheromones act as sex attractants. 

13. Sexes: 

Sexes are separate (dioecious) and the sexual dimorphism is observed in many 

forms. 

14. Development: 

Fertilization is usually internal (terrestrial forms) but may be external in  some 

aquatic arthropods. They are mostly oviparous. Eggs are centrolecithal (yolk in 

centre). Cleavage is meroblastic and superficial. Development may be direct or 

indirect. In indirect development there is metamorphosis. 

15. Parthenogenesis: 

Development of an egg (ovum) into a complete individual without fertilization by 

a sperm is called parthenogensis. Male honey bees (drones) are formed by 

parthenogenesis. 



 

Unique Features: 

(i) Jointed appendages, 

(ii) Thick exoskeleton. 

(iii) Compound eyes, 

(iv) Haemocoel. 

(v) Antennary glands, Malpighian tubules and coxal glands for excretion and 

osmoregulation. 

(vi) Тracheae, gills, book gills, and book lungs as respiratory organs, 

(vii) Pheromones.  

Classification of Phylum Arthropoda 

The animals included in phylum Arthropoda have different views concerning their 

phylogeny. So there is no absolute system of classification for this phylum. The 

below given classification is the most accepted one. Through seven subphyla are 

included in this classification, only three subphyla namely Trilobita, Chelicerata 

and Mandibulata are definitively arthropods. Each Sub-phyla divide into different 

classes on the basis of body divisions and presence or absence of certain 

appendages. 

 

 



 

1.  Subphylum TRILOBITA

 This subphylum includes extinct arthropods which were abundant during 

Paleozoic era. 

 Their body can be divided into head, thorax and pygidium.

 A pair of longitudinal axial furrows divided the body into median axial lobe 

and two lateral pleural lobes.

 Head was distinct with one pair of antennae and compound eyes.

Subphylum TRILOBITA (Gr. Tri = three, lobos = lobes) 

This subphylum includes extinct arthropods which were abundant during 

Their body can be divided into head, thorax and pygidium. 

longitudinal axial furrows divided the body into median axial lobe 

and two lateral pleural lobes. 

Head was distinct with one pair of antennae and compound eyes.

 

This subphylum includes extinct arthropods which were abundant during 

longitudinal axial furrows divided the body into median axial lobe 

Head was distinct with one pair of antennae and compound eyes. 



Examples: Triarthus, Dalmanites  

 

2. Subphylum CHELICERATA (Gr. Chele = claw, keros = horn) 

 The body of the animals belonging to this subphylum can be divided into 

two cephalothorax and abdomen. 

 Cephalothorax has six pairs of appendages of which the first pair is 

chelicerae. 

 The abdomen is further divided into anterior mesosoma and the posterior 

metasome with a telson. 

 Antennae are absent. 

 Subphylum Chelicerata is further divided into the following two classes: 

Class I: Xiphosura (Gr. Xiphos =  sword, oura =  tail) 

 This class included horseshoe crabs. There are only 5 surviving species of 

horse-shoe crabs in the world and hence they are called living fossils. 

 Animals of this class are marine in nature. 



 Cephalothorax bears one pair of chelicerae, four pairs of walking legs and 

one pair of pusher legs. 

 Mesosomal appendages are modified into a genital operculum and five pairs 

of book gills for respiration. 

 They have median ocelli and lateral compound eyes. 

 Excretory organs are coxal glands. 

 Development is indirect and includes trilobite larva. 

Examples: Limulus (king crab)  

Class II: Arachnida (Gr. Arachne = spider) 

 This class includes scorpions, ticks, mites and spiders. 

 Mostly these animals are terrestrial. 

 Cephalothorax has one pair or preoral chelicerae, one pair of postoral 

pedipalps and four pairs of winged legs. 

 Abdominal appendages are modified into book lungs, spinnerets in spiders, 

pectin in scorpions etc. 

 Telson is usually absent but is present as sting in scorpions. 

 Excretory glands are coxal glands and Malphigian tubules. 



 Development is direct. 

Examples: Palamnaeus (scorpion), Aranea (spider) 

 

 

3.  Subphylum MANDIBUlATA (L. mandibula = mandible, ata = bearing) 

 Arthropods with strong mandibles for chewing and cutting, or mouth parts 

are modified for different modes of feeding. Mandibles are the first pair of 

mouth parts. 



 The first pair of appendages are antennae.  

 They are terrestrial as well as aquatic animals. 

This subphylum is further divided into the following four classes: 

Class I: Crustacea (L. Crusta = shell) 

 They are mostly aquatic, few are terrestrial and very few are parasitic. 

 The body is divisible into cephalothorax (head + thorax) and abdomen. 

Dorsally, the cephalothorax is covered by a thick exoskeleton carapace.  

 There are present two pairs of antennae and a pair of stalked compound 

eyes. 

 Respiration takes place with the help of gills or general body surface in 

small forms. 

 Excretion is through green glands. 

 Sensory organs include statocysts, compound eyes and antennae. 

 Gonopores are paired. 

 Development is direct or indirect involving several larval stages, The basic 

larva is nauplius. 

Examples: Palaemon, (Prawn), Cancer (Crab), Astacus (Cray fish), Palinurus 

(Lobster), Lucifer (shrimp), Eupagarus (Hermit Crab), Lepus (Goose barnacle), 

Balanus (Acorn barnacle), Sacculina (a parasite on crab), Oniscus (Wood 

louse— terrestrial),  Daphnia (Water flea) 



 

Class II: Chilopoda (Gr. chelios = lips, podos = foot) 

 These animals are terrestrial and carnivorous. 

 Body is divisible into head and trunk.  

 They are trignathic with mandibles, first maxillae and second maxillae. 

 Each trunk segment bears a pair of legs.  

 The first pair of legs are modified into poison claws.  

 There is a single pair of antennae. 

 Respiration is through trachea. 

 Excretory organs are Malphigian tubules. 

 Development is direct or indirect. 

Example: Scolopendra (centipede), Scutigera (House centipede)  

               



 

Class III: Diplopoda (Gr. diplos = double, podos = foot) 

 They are terrestrial and detritivorous.  

 Body is divisible into head, thorax and abdomen.  

 Except first thoracic segment, (it does not have legs) each thoracic 

segment bears a pair of legs, however, each abdominal segment has two 

pairs of legs. 

 There is a single pair of antennae. 

 Respiratory organs are tracheae. 

 Excretory organs are Malphigian tubules. 

 Development is direct. 

Example: Julus (millipede), Spirobolus 

 

 

Class IV: Hexopoda (Gr. Hex = six, podos = foot) 

 This class is also known as Insecta as it includes insects. 

 These insects are present in all habitats except the marine habitat.  

 Body is divisible into head, thorax and abdomen.  



 There is a pair of antennae, and a pair of compound eyes.  

 Thorax bears three pairs of joined legs hence the name Hexapoda and 

usually two pairs of wings.  

 Respiratory organs are tracheae. 

 Excretory organs are Malphigian tubules. 

 Insects are uricotelic. And this is a water conservation adaptation. 

 Development includes metamorphosis. 

Examples: silver fish, cockroach, bedbug, locust, termites, butterflies, beetle, 

wasp, aphid, silk moth, etc. 

 



 Onychophora was conventionally classified as one of the classes of the 

phylum Arthopoda. But modern system of classification gives it a status of 

independent phylum. Example: Peripatus 
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