
LARVAL FORMS IN PHYLUM ECHINODERMATA 
 

 In echinoderms eggs and sperms are released in water and fertilization takes 
 place in water forming zygote. 
 Echinoderms are deuterostomes and hence cleavage is radial, holoblastic and 

indeterminate. 
 The larvae hatch in water and feed and grow through successive larval 

stages to become adults. 
 The larvae of echinoderms are bilaterally symmetrical but lose symmetry 

during metamorphosis. 
 Different classes of echinoderms show structurally different larval stages an 

their comparisons can reveal their evolutionary ancestry. 
 

Class Larval Forms 
 Asteroidea  Bipinnaria 

 Branchiolaria 
 Echinoidea  Echinopluteus 
 Holothuroidea  Auricularia 

 Doliolaria 
 Ophiuroidea  Ophiopluteus 
 Crinoidea  Pentactula 

 Doliolaria 
 Pentacrinoida 

 
LARVAE OF ASTEROIDEA 
There are three larval stages in Asteroidea in the course of their development to 
adult stage. 
EARLY BIPINNARIA LARVA 

 Early Bipinnaria appears like hypothetical dipleurula. 
 It has oval body without arms and ciliary bands for locomotion. 
 It has well developed alimentary canal for feeding and grows to become 

           Bipinnaria. 
 
BIPINNARIA LARVA 

 It is the larva form seen in the life history of Star fish. The fertilised egg is 
homolecithal. 

 It undergoes hobblastic cleavage and devebps into blastula and gastrula 
stages.  



 The gastrula elongates in length and it gives rise to Bipinnaria larva. 
 It is a bilaterally symmetrical free swimming pelagic larva. 
 The pre-oral region is elongated. Post-oral region is broad. The anterior end 

forms pre-oral lobe. 
 The ciliated band at the pre-iral lobe 'orms into 2 separate bands, Pre-oral 

band of cilia, and post oral band of cilia.  
 These 2 bands of cilia are drawn into many arms. They are nothing to do 

with the arms of the star fish. They are, 

1. Ventro-median arm. 
2. A pair of pre-oral arm. 
3. Median dorsal arm. 
4. A pair of antero-dorsai arm. 
5. A pair of posterio-dorsal arm. 
6. A pair of posterio-lateral arm. 
7. A pair of post oral arm. 
8. The digestive system is developed with mouth and anus. This larva 

resembles Tomaria larva of Balanoglossus. 

This larva slowly grow s into the next larval form called Brachiolaria larva. 

 

BRACHIOLARIA LARVA 
Bipinnaria larva swims for few weeks in the sea water.lt finally transforms into 
next larval stage called Brachiolaria larva. 



 

 It is bilaterally symmetrical larva. 
 It is pelagic larval form, it shows 3 brachiolar arms with suckers. They 

are one median and two lateral in position. 
 At the tip of brachiolar arms adhesive structures will make their 

appearance and they are for attachment. 
 The larva shows all the arms that areseen in the Bipinnaria, but these 

arms are very long and hanging. These ciliated arms will be helpful 
for swimming in the water. 

 The digestive system is completely developed with definite stomach 
and intestine. 

 This larva after swimming few settle-on a solid object and gets 
attached to it by its adhesive arms.  

 Posterior end of the larva enlarges and lifts to the right-side. From this 
rudiments of 5 arms will arise. Thus slowly the larva metamorphosis 
into an adult. 

 
 
 
 



LARVAE OF HOLOTHUROIDEA 
Class Holothuroidea demonstrate two larval stages, namely, Auricularia and 
Doliolaria larvae. 
 
AURICULARIA LARVA 

 
 Auricularia larva has striking resemblance with bipinnaria of Asteroidea as. 
 It is a free swimming pelagic larva. 
 It also possesses 4 or 5 pairs of ciliated arms for swimming .  
 Alimentary canal is developed. It opens with mouth and ends with anus. 
 Intestine is curved. 
 In Japan and Bermuda very big auricularia larval forms are developed. They 

are 15 mm in length. Usually this larva is 1 mm in length. 
 Ciliated bands are well-developed. Ciliated band continues through oral loop 

and anal loop. 
 
 DOLIOLARIA LARVA 

 



 Doliolaria larva is the next stage after auricularia. 
 It has barrel like body with 5 ciliated bands surrounding it. 
 Mouth or vestibule in on the ventral side for feeding. 
 There is neural sensory plate on the anterior side for feeding. 
 There is neural sensory plate on the anterior side and an apical tuft of cilia 

for balancing while swimming. 
 Doliolaria transforms into adult but in some holothurians doliolaria stage 

may be absent. 
 
LARVAE OF ECHINOIDEA 

                           ECHINOPLUTEUS LARVA 
 

 
 

 There is a single larval stage in echinoidea called Echinopluteus 
which is bilaterally symmetrical. 

 The larva has oval body and long paired ciliated arms that are 
supported by calcareous skeletal rods. 

 Pre-oral arm is present but posterolateral arm is absent. 
 The other three arms are anterolateral, post-oral and posterodorsal 

arms. 
 Mouth, anus and gut are well developed. 

 
 
 
 
 



LARVAE OF OPHIUROIDEA 
                 
OPHIOPLUTEUS LARVA 
 

 
 Ophiopluteus is the only larva of Ophiuroidea that resembles echinopluteus 

larva of Echinoidea in general features. 
 Anterolateral, post-oral and posterodorsal arms are present but pre-oral arm 

is absent. Instead, it has very long posterolateral arms. 
 All arms are supported by calcareous skeletal rods. 
 This larva metamorphoses to become adult. 

 
LARVAE OF CRINOIDEA 
 
PENTACTULA LARVA 
 

 
 Pentactula is the basic larval stage of Crinoidea but it passes inside the egg. 
 There is one or two larval stages in sea lilies. 

 
 
 
 
 



DOLIOLARIA LARVA 

 
 Doliolaria larva, which is also called Vitellaria larva or Antedon or Yolk 

Larva, is found in some sea lilies 
 It resembles doliolaria of holothuroids but has an adhesive pit on the ventral 

side with which it attaches to substratum and becomes sedentary. 
 This larval resemblance demonstrates close evolutionary relationship 

between Crinoidea and Holothuroidea. 
 
PENTACRINOID LARVA 

 
 Pentacrinoid larva is sedentary and attaches to substratum with an 

attachment 
 plate. 
 Body is supported by a stalk. 
 There are 10 cilia bearing tentacles which are used for capturing food. 



 Both mouth and anus are on the same side of the disc. 
 
Significance of Echinoderm larva : The larval forms of all classes in 
Echinodermata will show general resemblance. The crinoidea larva differs from 
this pattern. In general all the larvae show that they might have come from same 
ancestor. Hence the common ancestor is coelomate, bilaterally symmetrical and 
free swimming. 
  
These larvae also show resemblance with Toronaria of Balanoglossus. Thus the 
study of Echinoderm larva has a phylogenetic significance. 
 
 
Notes. 
Pluteus Larva: 

1. This larval form can be regarded as a modification of the auricularia larva of 
Holothuroid. 

2. Like the auricularia larva it has a single ciliated band, but it possesses long 
arms with ciliated bands at the margin. 

3. It has comparatively smaller pre-oral lobe. 
4. The post-anal part of the body is quite well-developed. 
5.  The arms are also supported by calcareous rods. 

The pluteus larvae are of two kinds: 
(1) Ophiopluteus—in Ophiuroidea. 
(2) Echinopluteus—in Echinoidea. 
Both the larval forms possess the post-oral arms, antero-lateral arms, postero-
lateral arms and postero-dorsal arms.  

Remark: 
The presence of pluteus larva in both classes is an example of parallel evolution 
and the similarity between the two larval forms e.g. ophiopluteks and echino-
pluteus, was once considered a closely related group but phylogenetic analyses do 
not indicate this (Anderson, 1998). 

7. The anterior ciliated ring is ventrally incomplete. 
8. There is a ciliated depression or larval mouth which is ventrally placed between 
the second and third ciliated rings. 



9. A small adhesive pit develops between the first and second ciliated rings by 
which the larva adheres to the substratum. 

10. The internal structures become rotated at an angle of 90° from the ventral to the 
posterior side. 

Phylogenetic relationship: 
Due to presence of enterocoelic coelom and some other minor resemblances, at-
tempts have been made to establish a relationship between auricularia and tornaria 
larva of Hemichordata. This theory is now in dispute. Garstang (1894) propounded 
that the tadpole larva of Ascidia probably evolved from auricularia larva. 

Homology and phylogeny of echinoderm larvae: 
Except for the crinoids, a sedentary group, the larvae of Asteroidea, Holothuroidea, 
Echinoidea and Ophiuroidea exhibit some fundamental resemblances. 
1. Preoral and postoral loops. 
2. Ciliated bands V-shaped. 
3. Presence of gut with its divisions and openings. 
4. Coelom enterocoelic. 

These and other common features indicate they had a common ancestor. 

Two theories have been forwarded to trace the common ancestry of different 
groups of echinoderms: 
Dipleurula Theory: 
Bather (1900) suggests that different forms of echinoderms possibly evolved from 
a common ancestor resembling a hypothetical dipleurula larva. 

Dipleurula Larva: 
This Dipleurula form is regarded by many as the hypothetical ancestral form of 
Echinoderm, as this form is universally present. The Dipleurula concept was first 
propounded by Bather (1900). The major changes involved in other Echinoderm 
larvae are due to differential disposition of the ciliated bands. 

Pentactula Larval stage is regarded as the next evolutionary step of the Dipleurula 
larva. This concept has been supported by Semon (1888), Burry (1895), Hyman 
(1955) and many others. 



 

 
1. The dipleurula form is reached during development and is characterised by its 
bilaterally symmetrical, egg-shaped body. 
2. The ventral concave side bears the mouth and is encircled by a circumoral 
ciliated band. 
3. The anus is disposed ventrally. 
4. The digestive canal is differentiated into oesophagus, stomach and intestine. 
5. The pre-oral lobe which is situated at the anterior to mouth, bears an apical 
sensory plate and a tuft of cilia. 
6. The ciliation on the surface of the body becomes reduced to a ciliard band. 
 
Pentactula Theory: 
Advocated by Samon (1888), developed by Bury (1895), Hyman (1955). The 
concept advocates evolution of different groups of echinoderms from a common 
ancestor resembling pentactula larva. Pentactula larva. 
Pentactula larva. 

 



 Free, hollow tentacles around the mouth with coelomic branches from 
hydrocoel. 

  Hydrocoel separated from the coelom to form water vascular system. 
 However, the opening of the system of coelomic canals on the surface 

through a canal developed from another portion of the coelom, i.e., the 
axocoel is not explained. 

Divergence in larval forms follow pentacula stage: 
 The reproductive organs never became radial following their separation, the 

attachment was entirely lost during life history. 
 In asteroids and echinoids the gonads separated after the radial arrangement. 
 In crinoids the attachment of the gonads is retained. 
 It may be presumed that echinoderms are descendants of a common free-

swimming ancestor, possibly pentactula. 
Regeneration in Echinoderms: 
Echinoderms have the remarkable ability to regenerate lost body parts following 
autotomy. In case, an arm is injured or grabbed by some predator or held up in 
some object, it is usually cast off (autotomy) near the base of the nearest 
ambulacral ossicle. 

The broken end is immediately closed by the contraction of adjacent muscles of the 
body wall for protection of internal organs, and a new arm starts forming from the 
broken point. 

 


