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Characteristic features of:
• Phylum Annelida    • Phylum Arthropoda
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Phylum Annelida

Characteristics of phylum Annelida

Aquatic Terrestrial

Freshwater Marine

EarthwormLeech Nereis

ParasiticFree-living

LeechNereis

Habitat

Lifestyle

HemichordataMollusca

Porifera Ctenophora Aschelminthes Arthropoda ChordataEchinodermata

Coelenterata Platyhelminthes Annelida

Kingdom Animalia
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• Exhibit bilateral symmetry

   -  Body can be divided into two equal halves 
when cut along a single plane

•  Exhibit triploblastic organisation with three germ layers as 
shown below:

Three germ layers

Endoderm - Forms the digestive tract

Ectoderm - Forms the body covering

Mesoderm - Forms muscle and other tissue types

Bilateral symmetry in annelids

First coelomate animals

Comparison between the acoelomate Platyhelminthes, 
pseudocoelomate Aschelminthes, and coelomate Annelida

• Have a true coelom (body cavity)

Platyhelminthes
Acoelomate

Flatworm

Aschelminthes
Pseudocoelomate

Roundworm Segmented worm

Coelomate
Annelida

Body wall Body wall

Coelom 
(lined on 
all sides 
by the 
mesoderm)

Body wall

Digestive 
tract

Digestive 
tract

Digestive 
tract

Tissue layer 
lining coelomMuscular 

layer

Tissue-filled 
region

Pseudocoelom

Symmetry

Germ layer organisation
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Exhibit organ-system level of organisation. The 
following organ systems are seen in annelids:

  •  Have an alimentary canal that starts 
from mouth and ends at the anus

Intestine

Gizzard

Oesophagus
Pharynx

Mouth
Crop

Anus

Complete digestive system in an earthworm

Closed circulatory system in earthworms

• Blood is circulated through a series of vessels

• Have aortic arches that function as the heart and pump blood through the blood vessels

Hearts

Blood vessels

Dorsal vessel
(Main heart)

Auxiliary hearts
Ventral vessels

  •  Have nephridia

  •  Special excretory organs that help in 
osmoregulation (maintenance of the 
osmotic balance of the solutes and 
fluids in the body)

• Brain is formed by a pair of ganglia

• Double nerve cord is present on the ventral side

Nephridia

Ganglia

Nerve cord

Brain

Excretory system 
in earthworm

Nervous system in earthworm

Level of body organisation

(i) Complete digestive system

(ii) Closed circulatory system

(iii) Excretory system

(iv) Nervous system
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Annelids

Monoecious
(Hermaphrodites)

Both the sexes are present 
in the same individual

E.g., Earthworms and 
leeches E.g., Nereis

Sexes are present in 
separate individuals

Dioecious

• Involves the fusion of gametes, which are reproductive cells
   •  Sperm - Male gamete 
   • Ovum or egg - Female gamete
• Types of fertilisation
   • Self-fertilisation - Fusion of gametes belonging to the same organism
   • Cross-fertilisation - Fusion of gametes belonging to different organisms
   • Even though earthworms are hermaphrodites, they rarely self-fertilise.

Sexual reproduction

Two earthworms mate by joining together 
and fertilizing each other’s eggs

Secretions of the accessory gland helps the 
worm to join during the mating

- Sperms of one earthworm are deposited in    
  the spermatheca of the other worm
- Spermatheca is a structure that stores the    
  sperms for fertilisation

- Clitellum is the unsegmented region of the     
  cearthworm
- A tube of mucus secreted by the clitellum    
  forms an egg case (cocoon)
- Fertilization of gametes happens inside the   
   cocoon

The egg case slips off the worm body 

New worms hatch from the eggs 
some annelids have an intermediate larvel 
stage known as the trochphore

• Process of sexual reproduction in earthworms:

Mating of earthworms

The egg case slipping off

Hatching of new worms

(v) Reproductive system
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•  The body has a linear series of segments with 
fundamentally similar structures. 

•  Structures like the gut, blood vessels, and nerve 
extend through the entire length of the body.

•  For example, each segment of an earthworm has 
the alimentary canal, nerve cord, nephridia, and 
blood vessels.

Nephric tubule

Nephridiopore

Blood vessels

Nerve cord

Intestine

Types of Muscles Involved

Muscles involved in locomotion in earthworm

Longitudinal muscles

-  Run lengthwise along the body
-  Help the worm decrease in 

length and increase in width

-  Encircle the body
-  Help the worm increase in length 

and  decrease in width

Circular muscles

Metameric segmentation

Locomotion

Circular muscle

Coelomic cavity
Longitudinal muscle

Longitudinal muscle contracted

Circular muscle contracted

Nereis

•  Leg appendages that help in swimming in water
• Present in every segment
• Found in some aquatic annelids like Nereis Parapodia

Parapodia



07

© 2020, BYJU'S. All rights reserved

Earthworms are decomposers that live in soil. They have the following functions:
• Fertilisation of the soil  • Aeration of the soil

Phylum Arthropoda

Conquers all types of habitats

Terrestrial Aquatic

Cockroach

Butterfly Locust Crab

LobsterPrawnSpider

Importance of Annelids

Characteristics of phylum Arthropoda

Did you know?

Hercules beetle

Also known as Rhinoceros beetle, the Hercules beetle is the 
longest beetle and has 6 legs, just like the cockroach. It is the 
strongest creature on Earth for its size. It can carry 850 times 
its weight!

Widow spiders

Widow spiders are a group of 32 species of highly venomous 
spiders. They are found everywhere except the polar regions. 
If a widow spider bites, the pain that is experienced is localised 
to the bitten area, and in some cases, severe sweating, elevated 
blood pressure and pulse, nausea, vomiting, weakness, and 
other ailments may be experienced.

Hercules beetle

Widow spider

Habitat
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Bilateral symmetry in arthropods

• Exhibit bilateral symmetry

  - Body can be divided into two equal halves along a central axis

Presence of a chitinous exoskeleton

Endoskeleton Exoskeleton

Seen in humans, mammals, birds, etc. Seen in arthropods

Body segments Thorax

Abdomen

Head

Body segments in arthropods

Symmetry

Exoskeleton

Exhibit segmented bodies
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•  Unlike annelids, segments in arthropods are specialised for particular functions like feeding, 
locomotion, reproduction, etc.

For example, in cockroaches, the head thorax and abdomen are further segmented as follows:
- Head : 6 segments
- Abdomen : 10 segments
- Thorax : 3 segments

Did you know?

Deathstalker scorpion

The Deathstalker scorpion has a venom which is a powerful 
mixture of neurotoxins. The venom has a low lethal dose. While 
a sting from this scorpion is extremely painful, it normally would 
not kill a healthy adult human. However, young children, the 
elderly, or infirm patients (such as those with a heart condition 
and those who are allergic) are at a greater risk.

Cyanide millipede

It is known as the chemist of the arthropod world. This millipede 
produces hydrogen cyanide (HCN) to hunt its prey and to 
protect itself against any threats. 

Examples

•  In Greek, ‘arthos’ means ‘joint’, and ‘pod’ means ‘leg’. Hence, the name ‘arthropoda’ refers to 
animals that have jointed appendages. 

• Such legs allow greater flexibility and range for movement.

Jointed appendages

• Arthropods exhibit triploblastic organisation with three germ layers

      Ectoderm
      Mesoderm
      Endoderm

Presence of jointed appendages

Germ layer organisation
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• They are coelomates.

   •  Have a fluid-filled cavity that is lined by the mesoderm

   • The cavity is present between the body wall and the gastrointestinal cavity.

   Tracheal system

      Comprises a system of tracheal tubes connected to air sacs that help in the exchange of gases

Presence of the coelom in arthropods

Tracheal system

Book lungs

Brain

Heart
Hemocoel Body covering

Digestive tract

Coelom

Tissue layer lining 
the coelom

Alimentary canal

Arthropods exhibit an organ-system level of organisation

Tracheoles
Tracheae

Spiracles

Air sacs

     Book lungs

     •  Perform the function of lungs
     •  Seen in some arthropods like spiders and 

scorpions
     •  The book lungs have many folds and 

resemble a book.
     •  Air flows on one side and the other side 

comprises the blood.
     •  The exchange of gases between the lungs 

and the blood happens in-between the 
folds.

Heart

Book 
lungs

Air flows 
through the 
spiracles

Blood flows 
between folds

Coelom

Level of organisation

Respiratory system
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     Book gills

     •  Flap-like structures that are seen in aquatic 
arthropods like the Horseshoe crab

     •  Unlike book lungs and tracheal systems, they are 
external and are usually modified appendages.

     •  They do not look like books, but are called so 
because book lungs were discovered first and 
book lungs are believed to have evolved from the 
book gills.

Did you know?

Living Fossil - Horseshoe crab

An organism that resembles another organism 
that is found in fossil records is known as a 
living fossil. The horseshoe crab is known to 
be a living fossil. It has remained on earth for 
millions of years.

The fluid that flows through the sinuses is known as the hemolymph.

Book gills

Open circulatory system

Surrounding organs

Hemolymph in sinuses

Heart

Pores

Tubular heart
Grasshopper
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    Eyes

Eyes

Simple lens eye Simple corneal eye Compound eye

Made up 
of several 
smaller 
unitsSimple eyes Compound eyes

Seen in vertebrates, 
cephalopods, gastropods, 
annelids, and at least one 
copepod crustacean

Seen in arachnids, some 
vertebrates, and some 
larval insects

Seen in insects, 
crustaceans, some 
molluscs, and annelids

Compound eyes

Simple eyes

     •  Sensory appendages that generate the olfactory, gustatory, tactile, thermal, and humidity 
senses

Antennae

Camera Camera
Lens Lens

Light

Receptors Receptors Receptors

Antennae

Sensory system
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     Statocyst is a balancing organ seen in some aquatic arthropods such as lobsters.

Statocyst in lobster

Indirect development 
in mosquitoes

Statoliths

Ciliated sensory 
neurons

  • Malpighian tubules are the excretory organs 
  • Uric acid is the type of nitrogenous waste that is excreted

Midgut

Hindgut

Malpighian 
tubules

Hemolymph
Salt, uric acid, water
enters tubules

Excretion
Uric acid, 
and faeces
released

Hemolymph
Salt and water
recycled

  • Mostly dioecious (sexes are present in different individuals)
  • Fertilisation

      • Internal -  Fusion of gametes occurs within the body
  • Mostly oviparous - Egg laying organisms
  • Development

      • Indirect - An intermediate larval or nymphal stage is involved
      • Direct - No intermediate larval stage

Adult stage

Embryo 
stageFemale

First larval stage

Second larval stage
Fourth larval stage

Third larval stage

Male
EggPupa

Excretory system

Reproductive system
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Did you know?

Giant coconut crab

With a weight of up to 4.1 kg (9.0 lb), it can grow 
up to 1 m (3 ft 3 in) in length from head to tip of 
the leg.

• Some are venomous.

Arthropods - Friends or Foes?

Deathstalker scorpion Widow spider

• Some are vectors for diseases.

Anopheles, Culex and 
Aedes Mosquitoes

Ticks

Dangerous arthropods

• Some are pests.

Locusta (Locust) a crop pest
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Benefits of arthropods

• Silk is obtained from silkworms.

Bombyx mori (Silk worm)

Honey beesHoneyBeeswax

Nail polish

• Beeswax and honey are obtained from honey bees.

• Preparation of nail polishes

  •  Some nail polishes are made from shellac. Lac is natural dye that is obtained from the 
Laccifer lacca insect that produces this resin.

  •  This is purified and used in gel nail polishes to give red colour.

Laccifer lacca (Lac insect)
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Summary Sheet

Phylum Annelida

General characteristics

Habitat

Lifestyle

Level of organisation

Germ layer organisation

Symmetry

Sexes

Unique characteristics

Metameric segmentation

Terrestrial or aquatic

Free-living or parasitic

Organ-system level

Triploblastic coelomates

Bilateral

Monoecious or dioecious

Nephridia - Special excretory organs that help in 
osmoregulation

First animals to have a coelom

Phylum Arthropoda

General characteristics

Habitat

Lifestyle

Level of organisation

Germ layer organisation

Symmetry

Sexes

Unique characteristics

Segmented body

Terrestrial or aquatic

Free-living or parasitic

Organ-system level

Triploblastic coelomates

Bilateral

Monoecious or dioecious

Jointed appendages

Earthworm

Spider


