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Observations on the moulting phenomenon of an isopod, Sphaeroma
walkeri
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Abstract. Moulting in isopod crustaceans occurs in two phases and the moulting
of posterior half precedes the anterior. But in the present study observations were
made on Sphaeroma walkeri in which during moulting the cuticle in the anterior
haft is cast off first followed by the posterior half.
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1.

Introduction

It is known that growth in crustaceans is interrupted by periodic shedding oi the
old cuticle and the secretion of a new one underneath constituting moultil~g. Our
knowledge on these studies is based on the work of Drach (1939) who studied lhis
phenomenon on decapod crustaceans. Among other crustaceans isopods are
peculiar in that their moulting pattern does not conform to that of others (Herold
1913; Tait 1917). In Ligia oceanica, Ligia exotica, Limnoria sp., Cirol~na sp.,
Idotea sp., Asellus sp. and Porcellio scabar moulting occurs in two phases, i.e., the
cuticle of the posterior half of the body is shed few days earlier than the anterior
half, while in other crustaceans moulting takes place simultaneously all over the
body.
In several other isopod species a similar phenomenon was noticed (Carlisle 1956;
Gorvett 1947; George and Sheard 1954; Lafon 1948; Lagarrigue 1970;
Numanoi 1934; Stevenson 1961; Taschenberger 1967). Hence, it would appear
that this feature may be a peculiarity common to all isopods. However, during
& study of the structure and formation of the cuticle of the isopod, Sphaercraa
walkeri, an interesting deviation from the above pattern in the moulting ~'as
observed and this peculiarity from the usual pattern is reported.
* Formed part of an approved thesis for Ph.D. Degree of University of Madras.
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2.

Material and methods

S. walkeri is common only in typically marine habitats. It is found usually in
crevices of rocks, empty burrows of borers and in the sand tubes of sabellid worms
along the Madras coast.
Animals collected were kept in separate glass troughs. Selected animals were
8 mm to 10 mm in length. Observations on the morphological changes in the
moult cycle were made on a set of animals of each size after they had moulted in
the laboratory. Nearly 5,000 to 6,000 animals were observed during the course
of this investigation.
Drach (1939) from a study of the moult cycle in decapod crustaceans subdivided
the moult cycle stages based on the condition of the cuticle and the progressive
hardness attained by it, in the course of the moult cycle, into A1 and A2 comprising
the freshmoult, B1 and B2 comprising the postmoult period, C1, C2, C3 and C~
comprising the intermoult period and D1, D2, D3 and D4 comprising the premoult
period.
Stevenson (1961) subdivided the premoult stage (D) in Armadillidium vulgare
based on the development of claw in the peraeopods into four stages, D1, D,, D3
and D a. Daring stage D, new claw begins to develop in the peraeopods, as described by Charniaux-Legrand (1951) in amphipods, and this stage lasts for about
a week and during De stage, the new claw becomes amber coloured and the preexuvial layers of the new cuticle are formed over the entire body and the chalky
whiteness disappears. The duration of the stage is about a day and at late 1) 4
stage ecdysis occurs.
Tait (1917) reported, preparatory to moulting, the occurrence of what has been
called chalky whiteness on the ventral sternites of the anterior four thoracic segments. The whiteness extends gradually and eventually the entire ventral side
shows the chalky whiteness.
In the light of the observations mentioned above the moult cycles of S. walkeri
are investigated using the following features, i.e. the development of claw in peraeopods, the setae of pleopods, as well as the colour of the cuticle and its consistency.
The occurrence of chalky whiteness was also t sed as one of the criteria to distinguish the moult cycle stages.
3.

Results

Observations on the moult cycle were made on a set of animals of each size as given
in § 2 after they have moulted in the laboratory. At the onset of every moult,
a transverse fissure occurs between the thoracic and abdominal segments, q~his
fissare extends all round the body and the animal withdraws the anterior part of
its body from the corresponding cuticitlar covering by jerky .movements. :l-hen
the posterior half of the body is cast off after 24 hr. Hence the moulting may be
described as taking place in two stages. First the cuticle in the anterior half is
cast off and the animal moves about with the new cuticle in the anterior part and
the old cuticular covering in the posterior hall The cuticle in the posterior half
is shed only when the new cuticle in the anterior half becomes hard, which takes
gbout 24 hr and the process of casting off the cuticle in the posterior half is more
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Figure 1. Moulting in Sphaeroma walkeri. In the left individual the cuticle in the
anterior region has been shed and the posterior region is yet to moult. In the
right individual the posterior region has also moulted.

Moulting phenomenon of Sphaeroma walkeri

261

or less the same, except that in this case, the body is withdrawn forwards from
exuvium.
Since the moulting stages of the two halves of the body can be determined
independently, they can be designated as the anterior stage a ' D ' , posterior.stage
p ' C ' i.e. the letters a and p indicate anterior and posterior. The capital letters
' D ' and ' C ' denote the moulting stage of the animal.
The following stages in the moult cycle were recognised:
Stage 1 : Anterior region in freshmoult stage ( a ' A ')--posterior region in late
premoalt stage (p ' D~ ') :
The gttt is empty and the animals do not feed. The cuticle of the anterior half
is soft and slimy. The legs are not functional. This stage lasts for about one day
(figure 1).
In the posterior half the new cuticle formation takes place and the old cuticle
separates from it easily. By the end of this stage most of the endocuticle has been
digested from within and resorbed. The retraction of the epidermis in the setae
ofpleopods which begins at D1 stage reaches the maximum at the end of this stage.

Stage H :

Anterior region in postmoult (a ' B ')--posterior region in ecdysis
or ' O ' day:
In this stage the cuticle of the anterior part reaches what has been called paper
shell condition marking the commencement of the hardening of the cuticle. Legs
tend to become functional. The stage lasts for about 6 to 9 hr.
In the posterior region moulting is completed and the pre-exuvial cuticle is
exposed. The new cuticle is very soft.

Stage III: Anterior region in postmoalt stage (a ' B ')--posterior region in freshmoult stage (p ' A ' ) :
This is a period of rapid construction of the new integument, during which the
post-exuvial endocuticle is laid down and tanning and calcification were evident.
The animal commences to feed.
The cuticle in the posterior region shows the commencement of hardening process. Legs become functional.
Stage IV : Anterior region in intermoult stage (a ' C ')--posterior region in inter-

moult stage (o ' C ' ) :
This stage lasts for a comparatively prolonged period and may be considered
as the intermoult phase when the cuticle changes colour and attains a degree of
hardness. The cuticle of the claw and setae tends to become progressively thicker.
This stage extends from 20 to 22 days.

Stage V: Anterior region in premoult stage (a ' D ')--posterior region in late
intermoult stage (p ' C ' ) :
Daring this stage preparatory changes for the next moult take place.
The
animals are less active and cease feeding. The cuticle is hard and brittle. The
last pair of peraeopods show the development of claws. The dactylopodites terminate into a brown claw, formed of a thick cuticular sheath. The traits of the beginning of moulting are the formation of sternal calcification and the indication o f
moulting stage is the appearance of white lines on the II-IV thoracic segments on
the ventral side.

262

D Leela Vallabhan

The posterior region is in late intermoult phase.
Stage 1,'1 : Anterior region in premoult stage (a ' D2 ')--posterior region in premoult (p ' D ') stage :
In the peraeopods the development of new claw has proceeded to a greater
extent inside the old claw. The tips of the new claws are pointed and the entire
claw is amber coloured while the pointed ends of the old claw continue to be dark
amber coloured. The duration of the stage may be one to two days (figure 2).
A new line malces its appearance on the first ventral sternite. The chalky whiteness starts gradually all over the whole ventral surface of the anterior half of the
body.
The exopodite of the pleopod is examined for the setae. The beginnil~g of this
stage is recognised by the detachment and the retraction of the epidermis which
adhere to the cuticular spines at the distal level of the exopodite (figure 3).
Stage VII : Anterior region in late premoult stage (a 'Da')--posterior
in early premoult stage (p ' D r ' ) :
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Figure 2. Dactylopodite of 7th peraeopod in different stages of moult cycle.
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Figure 3. Exopodite of pleopod in different stages of moult cycle.
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After the complete formation of the chalky whiteness the anterior half of the
cuticle gradually softens and gets separated from the body. The animal walks
actively and the carapace remains quite rigid until the onset of moulting.
The edge of the epidermis of pleopods become indented and the tubular new
setae first become visible because of the secretion of new setae cuticle.

Stage VIII: Anterior region in late premoult stage (a ' D 4 ')--posterior region

in premoult stage (p ' D 2'):
When in the anterior region moulting begins, the animal holds on to the wood
and moves slowly back. This process is continued for more than 30 rain. The
animal remains immobile for 10 to 15 rain and walks slowly with the help of
posterior legs. The entire chalky whiteness on the sternites completely fades away
and no trace of it can be seen soon after moulting.
On the other hand, calcareous deposits appear in the pleopods. Fine hair-like
branches appear on each setae. Early p ' D 4 ' and late p ' D s ' stages may be
disting,iished according to the thickness of these branches.

4. Discussion
The results reported in the foregoing study on the moult cycle of S. walkeri disclose a difference from what has hitherto been considered the normal pattern for
isopods. In this isopod the anterior half of the body moults first followed by the
posterior half. An interesting observation in the anterior region of premoult (a
' D ') stage is (i) the appearance of white lines on the II-IV thoracic segments on
the ventral side (ii) new claw formation occurs first only in the last three peraeopods
which remained transparent until the new claw is formed in the first four peraeopods, (iii) during a ' D 2 ' and a ' D3' stage the chalky whiteness spreads gradually
all over the ventral surface of the anterior half of the body; the new clnw
of the first four peraeopods gets darkened and the claw cuticle of the last three
peraeopods shows amber colouration. The animal sheds the anterior half of the
cuticle after complete formation of the chalky whiteness. After moultingno trace
of chalky whiteness can be seen. On the other hand, caJcareous deposits begin
to appear on the pleopods in the posterior region. Then the old cuticle in the
posterior half is cast off. In this respect it differs from the observations made by
Tait (1917) and Numanoi (1934). They have shown that after the complete formation or the chalky whiteness on the ventral sternites, cuticle of the posterior region
is cast off: after the complete disappearance of the chalky whiteness on the ventra~
sternites and its appearance on the pleopods, the exttvium on the anterior part of
the animal is shed.
The next interesting observation is that the exuviae of anterior and posterior
region are shed as single pieces as described by Carlisle (1956) but not as fragments
as shown in Ligia by Tait (1917). The latter observation has been attributed by
Carlisle (1956) to the insufficiency of food in experimental animals.
Another interesting deviation from the general pattern in isopods is that during
the moult cycle of S. walkeri the tanning of the claw cuticle occurs before ecdysis
(Stevenson 1961). In this respect it differs from the decapod crustaceans in which
tanning occurs only after ecdysis. This process of claw cuticle getting tanned
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before eodysls m a y be considered as an adaptation enabling the animal to walk
during and after ecdysis as seen in the present study.
It may be o f interest to recall in this connection that George (1972) recorded
in an antarctic species o f isopod Glyptonotus sp, where the animal during moulting
sheds the cuticle o f the entire body in a single event as in decapod crustaceans.
This may indicate that in isopods moulting may follow different patterns. The
significance, if any, o f these variations in the moult cycle in isopods deserves further
study.
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