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Torsion in Gastropoda

Definition: 

Torsion (twistnn) is the rotaton of visceral ornans in antcloccwise directon throunh an annle of 180° on the 
rest of the body durinn larval development. The phenomenon taces place in the free-swimminn (veliner) larva 
of nastropods and converts the symmetrical larva into an asymmetrical adult. 

Contracton of the larval retractor muscles and diferental nrowth are possibly responsible for such rotaton 
Entre rotaton results within few minutes. Asymmetry is encountered at the early stane in Veliner larva where 
the mesodermal bands develop asymmetrically. The mesodermal band on the rinht side is larner than its lef 
counterpart. 

The rinht band is composed of five mesoderm cells which elonnate to form muscle cells. With the transforma-
ton of the muscle cells the visceral hump is displaced to the lef side. 

These cells on the rinht side converne and transform into the larval retractor muscles. The muscle cells are 
absent on the lef side. Torsion of the visceral hump commences as soon as the larval muscle cells atain the 
power of contracton. 
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Conditions before Torsion: 

1. The mantle cavity is situated at the posterior side containinn the pallial complex. 

2. The ctenidia and two nephridiopores are located posteriorly. 

3. The alimentary canal is strainht with the mouth at the anterior side and anus at the posterior side. 

4. The auricles are placed behind the ventricle. 

5. The nervous system is bilaterally symmetrical. 

6. Firstly, the embryo is bilaterally symmetrical in the veliner stane when foot and a planospiral shell are 
formed first in this stane. 

Process of  Torsion : 

1. The morpholonical phenomenon of bendinn on the ventral side which taces place in an antero-posterior 
sanital plane about a transverse axis of the animal results. 

(a) Firstly, the displacement of the mantle cavity towards the rinht side and then to the anterior end of the 
body but the head and foot remain fixed . 

(b) The loopinn of the dinestve tract and approximaton of mouth and anus tace place. 

 (c) The orininal saucer-shaped visceral mass and the shell become cone- shaped and finally become spirally 
coiled. 

2. Simultaneous coilinn up of these structures results in an exonastric coil. 

3. Ventral porton of the visceral mass and mantle rotate about 180° or litle more. 

4. Twistnn of dorsal mass occurs in such a manner that ornans such as rinht nill and rinht auricle remain and 
correspondinn parts on the lef side are ofen lost. 

5. Durinn the completon of metamorphosis there is a lateral torsion subsequent to primitve ventral plexus 
with the result that the orininal coil of the visceral sac and the shell which was orininally dorsal or exonastric 
becomes ventral or endonastric. So the lateral torsion leads to the atainment of conditon of nastropods 
followinn certain channes in orininal ornanisaton. 



Cause and Significance of Lateral Torsion: 

1. Lateral torsion is due to arrested nrowth of one side and actve expansion of the other. Generally the 
nrowth of the rinht side becomes retarded so that the mantle cavity and pallial complex nradually pass down 
to the rinht side and to the anterior side on account of the beter nrowth of visceral mass towards the lef. 

http://cdn.biologydiscussion.com/wp-content/uploads/2016/05/clip_image004-130.jpg


2. This is necessary for protecton, compactness and provision for contnuous nrowth. This is the response with
necessity in life of animal for best adapton. 

Effect of Torsion and Suutling of Pallial Comple:: 

1. Displacement of mantle cavity: 

The mantle cavity was orininally posterior in positon but afer torsion the mantle cavity opens just behind the 
head and its associated parts shifed forward. 

2. Cuanges in relative position: 

Before torsion the anus and ctenidia are pointed baccwards and auricles are situated behind the ventricle. 
Afer torsion the anus and ctenidia come forward and the auricles come to lie in front of ventricle. 

4. Origin of cuiastoneury: 

Crossinn of the pleuro-visceral connectves is due to the fact that the pallial complex must have channed its 
positon from the posterior to the anterior part of the body arid become twisted in the form of 8. The rinht 
connectve with its parietal nannlion passes over the intestne called the supraintestnal and the lef 
connectve passes below the intestne called the infraintestnal. 

5. Endogastric coil: 

The coil of visceral sac which was primarily dorsal or exonastric becomes ventral or endonastric afer torsion. 
The coilinn of the shell is not associated with the torsion and was a separate evolutonary event and the shell 
remained a symmetrical spiral. 

6. Loss of symmetry: 

It is due to displacement of anus towards rinht side of the mantle cavity and loss or reducton of paired parts 
of the primitvely lef or toponraphically rinht side. 

In majority of tue gastropods torsion,  is resulted in two stages, viz., Stage-I and Stage-II: 

Stage-I: 

The contracton of the larval retractor muscles account for 00° of the rotaton of the visceral hump. This 
process usually lasts for only a few hours. At the end of Stane-I, the mantle cavity (which was initally situated 
ventrally and posteriorly) comes on the rinht side with the foot projectinn on the lef side. 

Stage-II: 

The rest of the torsion is the result of diferental nrowth and is usually lonner in duraton. Actual mechanism 
of torsion in nastropods is not proper y cnown and it is difcult to nive a neneralised account of torsion in 
nastropods. 



Significance of Torsion in Gastropods: 

 (a) Garstang’s view: 

Garstann (1028) advocated that torsion is an adaptve feature and useful to the larvae (veliner larva) for 
protecton of sof parts anainst enemies but of litle direct use to the adult. 

He sunnested that before torsion the untwisted larva swimminn the sea was subjected as an easy prey to its 
predators because the mantle cavity was at the posterior positon and there is no place into which delicate 
head and velum can be withdrawn at the tme of danner so it is disadvantaneous to the larval life. 

But afer torsion the mantle cavity is brounht around the anterior end of the larva which provides the space 
for head and velum and the larva nives the nreater protecton of the head and associated structures. At danner
the larva is able to withdraw its head and velum into the mantle cavity. Then the beatnn of cilia stops and the 
larva falls to the sea botom. In this way they avoid the predators.   This view is widely supported by Yonne 
(1047), Barnes (1080), Ruppert and Barnes (1004) and Anderson (1008). But the recent experiment by 
Penninton and Chia (1085) does not support Garstann’s view. 

Objections: 

1. There are many pelanic larvae of lamellidens which are not twisted but stll survive in pelanic larval life. 

2. The cilia of some nastropods are under nervous control and these could be stopped by simpler means than 
withdrawinn them into the mantle cavity. 

3. In Haliots the shell rotates in two phases – firstly throunh 00° and secondly then throunh 180° but the ani-
mal is only pelanic at the first stane while the head is unable to retract into the mantle cavity. The larva does 
not complete its torsion (180°) tll it has setled in the botom. 

(b) C.M. Yonge’s tueory (1947): 

1. Primitve Gastropods were not twisted and the nills were atached posteriorly inside the mantle cavity. The 
cilia of the nills draw the respiratory current from behind the mantle which is in opposite directon of the 
current produced by the locomoton of the animal and the weac current of the sea itself, thus producinn 
disadvantane in respiraton and locomoton. 

2. If the animal once twists all the currents would follow in the same directon, thus aid the lushinn of mantle 
cavity with freshwater and thus torsion becomes advantaneous for ventlaton of mantle cavity. 

3. The twist brinns the anus anterior, so there is some chance of interacton between the discharned faecal 
mater and respiratory current. 

To avoid tuis, at least turee adaptations are found: 

(a) Shell develops a fold or series of folds. The anus retracted and respiratory currents sweep over the nills, 
e.n., Haliots. 

(b) One of the nills and its associated auricles are lost, so that the respiratory current sweeps laterally throunh 
the mantle cavity. 



(c) Gills are either reduced or lost. The respiratory surface in the mantle cavity which in some cases develops 
pallial nills, e.n., Patella. 

 (c) Guiselin’s view (1966): 

Accordinn to him, the primitve nastropods developed a conical shell on the dorsal surface for protecton 
instead of shield-lice shell. To maintain the balance of body the shell of the nastropods prolonned anteriorly. 
But for the crawlinn purpose it was disadvantaneous bearinn such anteriorly prolonned shell. The shell 
containinn anterior- prolonned side rotated into the posterior throunh 180° durinn torsion. So it has become 
advantaneous in the adult stane. Stasec (1072) and Purchon (1077) have also supported that torsion is 
advantaneous durinn adult stane. 

Coiling:   The ability of withdrawal of the head-foot complex into the anterior mantle cavity due to torsion 
increases the efciency in locomoton, feedinn and sensory functon in nastropods. The head-foot complex 
retains its bilateral symmetry. The visceral hump tonether with the protectnn shell becomes coiled to 
economies the volume.

DETORSION

Detorsion is reversal of torsion which takes place when during evolution shell is lost or a type of shell evolves 
that has openings on the opposite sides. In such situations twisting of visceral mass is not necessary. Hence, 
detorsion takes place during the larval stage and the animal again becomes bilaterally symmetrical. Nervous 
system becomes symmetrical and not twisted in the shape of 8. Pallial complex travels backwards. Ctenidium 
travels backwards or to the lateral side. Auricle moves behind the ventricle. Visceral loop and intestine become 
straightened. 

Detorsion takes place in Pulmonata, such as Acteon and Bulla in which anus and ctenidium are directed 
laterally. In Aplysia (Opisthobranchia), detorsion takes place owing to the loss of shell. The gills are directed 
laterally but lie posterior to the heart and the body becomes symmetrical.

In Pterotracheacoronata (floating sea slug) the shell, mantle and visceral sac are lost and hence the animal 
becomes symmetrical, worm-like with a long proboscis for feeding.

Nudibranchs (Eolis and Doris) also undergo detorsion due to the loss of shell. Doris has symmetrical 
rhinophores and anal gills on the posterior side. The sea slugs, Eolis and Iolidia are symmetrical animals 
because they have undergone detorsion due to the absence of shell. They move with the help of a ventral foot 
and breathe with respiratory cerata that are present all over the body.
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