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Abstract. The development of the larvae of the marine hermit crab Clibanarlus
clibanarius (Herbst) reared in the laboratory (salinity 34%0 ± 1%0 and temperature 28 C ± 1 C) is reported. Four zoeal stages and a glaucothoe were observed
during development. Characteristics of the larval stages are described and compared
with other known species of this genus. The time taken for development from
hatching to glaucothoe is given.
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1. Introduction
Specimens of Ciibanarius clibanartus (Herbst) occur abundantly in the inshore
waters of Porto Novo (Lat. 110 29' N; long. 79° 46' E), occupying the shells of
as many as 20 species of gastropods. Berried crabs of this species could be
collected throughout the year and its larval life history as reared in the laboratory is dealt with here.
2.

Materials and methods

Specimens were collected in abundance from the trawl catches. The shells were
carefully cracked with the help of a mechanical vice and the ovigerous females
were removed without any injury, offered new shells and kept in a glass trough
containing sea water. As soon as the larvae hatched, they were separated and
reared in groups of 5, in small plastic boxes, each containing 100 ml of filtered
sea water. No bactericide was used and the water was changed daily. The presence of moult was carefully checked in each container before changing water.
The larvae were fed daily' with freshly hatched Artemia nauplii, The larvae and
the moult were preserved as suggested by Thakur (1960). Dissectiom were made
using entomological needles under a binocular microscope in glycerine and draw..
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ings were made with the aid of camera lucida, Setation and other details were
checked under higher magnification. Duration of stages was considered to be
the time spent in a given instar by the larvae, which successfully completed the
moult to enter the next instar. The following measurements were made on fresh
larvae:
1. Carapace length: from the tip of the rostrum to the postero-lateral margin
of carapace.
2. Total length:
from the tip of the rostrum to the posterior border
of telson excluding processes.
The telson processes were numbered from outside, following the system of Pike
and Williamson (1960) including the second anomuran hair.
The following are the abbreviations used throughout the paper: AI, antennule ;
A2, antenna; Md, mandible; Max 1, maxillule ; Max 2, maxilla; Mxp 1-3, maxillipeds 1-3; P 1-5, pereiopods 1-5; PI 1-4, pleopods 1-4; Ab, abdomen; T, telson
and D, uropod.
3. Results
There were 4 zoeal and 1 glaucothoe stages under laboratory conditions. The
shortest intermoult duration of each zoeal stage is given in table 1.
Description of larval stages.
3 .1.

First Zoea (figure 1)

Carapace length 0·85 mm; Abdomen length 1· 10 mm; Total length l :90 mm.
Larva fairly big and elongated; rostrum quite distinct, broad and rounded a
its distal end (figures la, b), reaches well beyond antenna and antennule ; carapace smooth without processes or spines, postero-lateral border rounded; eyes
sessile and quite large; abdomen longer than carapace. Al (figure lc): Inner
ramus represented by a long plumose seta, outer ramus with 2 aesthetascs and
3 unequal setae terminally. A2 (figure Id): Endopod more than half the length
of scale and bears 3 setae terminally of which 1 seta shorter in length, scale
bears 11 plumose setae, terminal spine absent, minutely serrated ventral spine
present, microscopic hair present along margins of scale. Md (figure Ie): Mandi,
bles of both sides asymmetrical, upper side of both sides each with a sharp long
spine, right side with 7 more small spines, left side with many minute spines,
no palp in this stage. Max 1 (figure It): Coxal endite with 7 bristles and basal
with 2 serrated teeth and a single middle seta, palp unsegmented with 3 terminal
Table 1. Shortest intermoult duration (in days) of zoeal stages in C. clibanarius.
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Figure 1. I Zoea of Clibanarius clibmarius. (a) dorsal view of larva; (b) rostrum ;
(c) antennule ; (d) antenna; (e) mandible ; (f) maxillule ; (g) maxilla; (h) I
maxilliped ; 0) II maxilliped ; (k) 1lI maxilliped ; (5) telson,

setae. Max 2 (figure l g): Coxal and basal endites bilobed, coxa with 6 and 3
setae on proximal and distal segments respectively, basis with 2 and 4 setae on
proximal and distal segments respectively, endopod unsegmented with 4 setae,
2 terminally and 2 subterrninally, upper half of scaphognathite well developed and
with 5 plumose setae. Mxp 1 (figure 1h): 5-segmented endopod with 2 setae
on first 4 segments, last segment with 4 terminal and 1 outer seta, exopod partially
2-segmented with 4 terminal plumose setae, basis with 6 setae. Mxp 2 (figure 1 j):
4-segmented endopod with 2,2,2 and 4 + 1 setae from proximal to distal segments,
exopod partially 2-segmented with 4 terminal plumose setae, basis with only 3 setae.
Mxp 3: Uniramous, unsegmented, elongated bud. Ab: 5-segmented, segment 6
in fusion with telson, segments smooth and bear no spine, first 4 segments
broader than long and segment 5 square shaped. T (figure Is): Triangular in
shape, process formula 7 + 7, first process laterally situated and finger-like
(a characteristic feature of this genus), second process sparsely plumose and
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hair-like, median notch deep and fringed with fine hair, maximum breadth about
2·8 times of minimum breadth, processes articulated to telson, anal spine absent.

3.2.

Second Zoea (figure 2)

Carapace length 1·05 mm;

Abdomen length 1·42 mm;

Total length 2·43 mm.

Larva increased in size; carapace and rostrum unchanged; eyes stalked; number
of setae on 3 maxillipeds 6,6 and 5 respectively; telson process formula 8 + 8.
Al (figure 2c): Outer ramus distinctly articulated to peduncle, 7 setae (5 long
aesthetascs and 2 short setae) present terminally on outer ramus, 2 long plumose
setae present at base on inner side and 1 long plumose seta on outer side. A2
(figure 2d): Scale nearly twice the length of endopod and bears 12 plumose setae,
inner and outer margins fringed with fine microscopic hair, endopod bears 3
plumose setae of which one is smaIl in length. Max 1 (figure 2f): Coxal endite
with 6 bristle-like setae, basal endite now bears 4 serrated teeth and 1 seta, palp
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Figure 2. II Zoea of Clibanarius clibanarius-details same as in caption to figure 1.
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unsegmented and bears 3 setae, 2 terminally and 1 subterminally. Max 2
(figure 2g) : Coxal and basal endites bilobed, 6 setae on proximal lobe and 4 on
distal lobe of coxa, in basis proximal lobe with 5 setae and distal lobe with 3
setae, endopod with 2 terminal and 2 subterminal setae, scaphognethite with 8
plumose setae. Mxp I (figure 2h): Addition of a plumose seta on outer margins
of first 3 segments of endopod, exopod now bears 6 terminal plumose setae and
basis bears 7 setae. Mxp Z (figure 2j): Addition of a plumose setae on outer
margin of segments 2 and 3 of endopod, exopod with 6 plumose setae. Mxp 3
(figure 2k): Exopod now becomes functional with 5 plumose setae terminally,
partially 2 segmented, endopod developed as a small bud and basally situated.
Ab: Segment 6 now becomes separated [rom telson. T (figure 15): One more
addition of a median seta on either side and process formula becomes 8 + 8,
median notch becomes shallowed and still bears fringe of hair.
3.3.

Third Zoea (figure 3)

Carapace length 1·33 mm;

Abdomen length 1·68 mm ;

Total Iength

2·96~mm.

~
O·2mm

Figure 3. ill Zoea of Clibanarius clibanarius (i) pereiopods; (5)
uropod, Other details same as in caption to figure 1.
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Larva greatly increased in size, inner ramus of antennule developed, exopods
of 3 maxillipeds with 6 plumose setae each, 3 pairs of pereiopod buds developed,
telson process formula 8+1 +8 and process 4 reduced to a tubercle (a generic
feature), uropods with functional exopods. Al (figure 3c): Outer ramus much
enlarged and bears 8 processes-a aesthetascs, 2 plumose setae and 2 ordinary setae,
inner ramus developed as a bud and articulated to peduncle, no setae on it,
peduncle bears 4 long plumose setae, 1 on outer side and 3 on inner side. A2
(figure 3d): Number of setae on scale increased to 13 and number of setae on
endopod reduced to a single terminal seta. Max 1 (figure 3f): Coxal endite with
6 long and 1 short setae, basal endite now bears 2 short setae. Max 2 (figure 3g):
Scaphognathite becomes extended and bears 11 plumose setae on upper half,
distal lobe of basis with 4 setae now. Mxp 3 (figure 3k): Endopod bud
increased in size, number of setae on exopod increased to 6. P (figure 31): 3 pairs
of uniramous pereiopod buds developed, first bud does not show chelate nature.
T (figure 3s): Broader than long, addition of a median spine alters process
formula to 8 + 1+ 8, process 4 reduced to a tubercle. U: Protopod fused with
abdominal segment 6, exopod and endopod not separated from each other, exopod
alone functional with 8 plumose setae, in addition to numerous fine hair present
on inner and outer margins, no setae on endopod.

3.4.

Fourth Zoea (figure 4)

Carapace length 1·72 mm;

Abdomen length 2 ·10 mm;

Total length 3·77 mm.

Larva greatly increased in size, following changes occur from that of third zoea :
outer ramus of antennule ShowS partial segmentation into three, antennal endopod
becomes 2-segmented, mandibular palp developed, 5 pairs of pereiopod buds
present; 4 pairs of biramous pleopods developed a') buds from abdominal segments 2-5; endopod of uropod also becomes functional. Al (figure 4c): Outer
and inner rami considerably increased in size, in outer ramus, 4 subterminal setae
arranged in 2 tiers, terminally 3 plumose setae and 2 short setae present, inner
ramus without any setae, peduncle bears 3 plumose setae on inner side, outer
side with one plumose and 4 short setae. A2 (figure 4d): Length of endopod
exceeds that of scale and becomes 2-segmented with a single terminal seta, 14
plumose setae present on scale in addition to many fine hair on outer and inner
margins. Md (figure 4e): Palp developed as a rudimentary bud. Max 2
(figure 4g): Coxal endite bears 9 and 4 setae respectively on proximal and
distal lobes, basal endite bears 5 Setae each on two lobes, 13 plumose setae On
outer margin of upper part of scaphognathite, P 1-5 (figure 41): First 3 pairs
of legs enlarged, first pair shows chelate nature, fourth and fifth pairs of legs
also developed. Ab : 4 pairs of biramous pleopod buds (figure 4r) developed in
segments 2-5, no setae on pleopod buds. T (figure 4s): Longer than broad and
truncate shaped, U (figure 4t): Both rami functional and each ramus distinctly
separated from each other and articulated to peduncle, i.e. protopodite, exopod
bigger than endopod, exopod bears 12 plumose setae in addition to fine hair on
both outer and inner margin'>, endopod bears 5 plumose setae in addition to fine
bair as in exopod.
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Figure 4. IV Zoea of Clibanarius clibanarius (t) uropod. Other details same as
in caption to figure 1.

3 .5.

Glaucothoe (figure 5)

Carapace length 1·12 rnm ; Abdomen length 1·65 mm; Total length 2· 72 mm,
Rostrum which exceeded antennule and antenna in last zoeal stage greatly
reduced, broad at base and rounded at its distal end; eyestalks stout, slightly longer
than broad, opthalmic scales rather small, eyestalks equal antennular peduncles;
antennal peduncles shorter than eyestalks ; first pair of legs chelate, heavier than
remaining legs, fourth pair of legs subchelate and fifth pair minutely chelate;
abdomen about I· 5 times the length of carapace. Al (figure 5c): Peduncle equals.
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Figure 5. Glaucothoe of Clibanarius clibanarius, (m) cheliped; (0) second leg;
(0) third leg; (P) fourth leg; (q) fifth leg; and (r) pleopod, Other details
same as in caption to figure 1.

eyestalk in length, 3-segmented, basal segment and distal one rather broad and
middle one cylindrical, outer ramus 5-segmented, segments 2-5 bear on inner side,
number of aesthetascs, few setae present on outer margins, inner ramus 3.segmerited and segments bear few setae at distal ends. A2 (figure 5d): Peduncle
consists of 5 segments, scale highly reduced and bears few setae, flagellum long
and consists of 13 segments. Md (figure 5e): Just as in adults, palp shows partial
segmentation and last segment bears 8 bristle like teeth terminally. Max 1
(figure Sf): As in adult consists of 3 parts, coxa, basis and endopod, coxa and
basis membranous in texture, bordered with setae and plumose hair, palp (endopod)
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ribbon-like and unsegmented, terminally it bears a small knob-like projection with
a single seta. Max 2 (figure 5g): Coxal and basal endites unequally lobed,
several bristles and hair present on their inner borders, palp or endopod fingerlike process without any seta, scaphognathite shows distinctly distal and proximal
portions, fringed with numerous plumose setae all along margin, both lobes
elongated and long. Mxp 1 (figure 5h): Radical change occurs in this appendage,
coxa and basis simple lobes provided with many setae marginally, endopod ribbonlike, but unsegmented, bears few setae along its margin, exopod quite large, laminate on proximal part, few setae present on outer margin, distally it ends in an
unsegmented flagellum unlike in adult where it is segmented and bears 2 setae
terminally. Mxp 2 (figure 5j): More or less resembles adult plan, endopod
divided into 5 segments, few setae present all along its margin and terminal segment beset with a number of setae, exopod about It times longer than endopod
and 2-segmented, flagellated distal part bears 6 plumose setae terminally. Mxp 3
(figure 5k): This appendage also resembles that of adult, endopod 5-segmented
and bears few setae all along margin and last segment beset with a number of
setae, unlike second maxilliped, endopod longer than exopod, exopod 2-segmented
and 6 long plumose setae present on flagellated segment, unlike adult flagellated
segment not further segmented. P: 5 pairs of legs well developed, first pair subequal, similar and chelate. PI (figure 5m): Segments smooth, merus longest
segment, carpus small, propodus longer than broad, dactylus Shorter than propodus, both fingers hoofed, and few setae present all along margin and setae
numerous on chela portion. P2 (figure5n): Merus and propodus more or less
of equal length, carpus about half the length of merus or propodus, unlike in
adult propodus longer than dactylus, dactylus ends in a corny claw, few spinules
on distal end of propodus and dactylus, no other segment carries any spines but
bear few setae. P3 (figure 50): Structurally similar to second leg, in adult dactylus longer than propodus, but here propodus longer than dactylus. P4
(figure 5p): All the segments except dactylus uniformly longer, propodus about
2 times longer than broad and bears a pad of corneous granules with a tuft
of seta on distal region, dactylus slender in association with propodus it gives the
appearance of subchelate formation, bears a number of small setae and a single
long apical seta. P5 (figure 5q): Carpus longest segment, propodus longer than
broad, and armed distally with a pad of minute corneous granules forming a
minute fixed finger, dactylus also armed just like propodus, forms a minutely
Chelate structure with propodus, numerous long setae present on distal part of
propodus and dactylus. Ab : About 1·5 times the length of carapace, first segment half hidden under carapace, 4 pairs of biramous pleopods present from segments 2-5 (figure Sr), poleopods consist of a long peduncle, exopod longer than
endopod and bears 9 long plumose setae, endopod in the form of a bud and
armed with 2 microscopic hooks at its distal end. T (figure 5s): The truncateshaped telson in last zoeal stage now becomes rounded at its posterior end, broad
at base, notches found in adults along lateral and distal margins absent here, 9
long plumose setae present on posterior margin, in addition few small setae present
all along margin and inside. U (figure 5t): Both exopod and endopod functional,
bordered with corneous granules along posterior margin, endopod about hall the
length of exopod, in exopod about 14 plumose setae in addition to few fine hair
present, in endopod about 7 plumose setae present in addition to few fine hair.
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Table 2. Known works on the larvae of Clibanarius species fro:n In 1ia'1 w uers,
Author

Species

Material

C. aequabilis var. merguensis Shenoy (1967)
C. padavensis

I Zoea only

Shenoy and Sankolli (1975)

Zoeal Stages I to
glaucothoe

C. arethusa

Shenoy and Sankolli (1976)

do.

C. infraspinatus

Shenoy and Sankolli (1977)

do.

C. clibanarius

Present study

do.

C. Iongitarsus

Ajmal Khan and Natarajan
(1981a)

do.

C. olivaceus

3.6.

Ajmal Khan and Natarajan
(l981b)

IV and a

Zoeal stages I to V and a
glaucothoe

Chromatophores

The chrornatophores of the zoeal stages were in general of diffuse type giving an
orange yellow to golden tinge or red appearance to the larvae. As observed
in other 50 pedes of this genus the chromatophores in this species were much
branched or stellate with mainly orange, crimson red and light yellow components.

4.

DiSCIISSion

Presently 4 zoeal stages and a glaucothoe were observedin the larval life history
of Clibanarius clibanarius in the laboratory. Similar observations have been made
in a number of species belonging to this genus (table 2). The key for the identification of the first zoeal stage of. this species along with other known species
of this genus from Indian waters is given below:
1.

Rostrum pointed at the tip
beak-like in the lateral view
Rostrum more or less rounded
at the tip
2. Abdomen shorter than carapace
Abdomen longer than or equal
to carapace

2

3

C. longitarsus (Ajmal Khan and
Natarajan 1981a)
C. aequabilis var. merguensis
(Shenoy 1967)

Larval development in Clibanarius clibanarius

3.

4.

Telson broad at base, gradually
widening distally, maximum breadth
1 ·3 times the minimum breadth
Telson narrow at base
Rostrum slightly reaches beyond the
antennule and antenna
Rostrum reaches well beyond the
antennule and antenua

5.

Telson longer than broad, maximum
breadth 2·5 times the minimum
breadth
Telson broader than long, maximum
breadth 2· 8 times the minimum
breadth
Telson broader than long, maximum
breadth 3·2 times the minimum
breadth
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C. arethusa (Shenoy and Sankolli
1976)
4
C. infraspinatus (Shenoy and
Sankolli 1977)
5

C. padavensis (Shenoy and
Sankolli 1975)

C. clibanarius (present study)

C. olivaceus (Ajmal Khan and
Natarajan 1981b)

Other zoeal stages (zoeae 2-4) of C. longitarsus (beak-like rostrum) and (zoeae
3-5) C. olivaceus (pointed rostrum) could be separated from the respective zoeal
stages of C. clibanarius based on the rostrum. The second zoeal stage of
C. olivaceus can be separated from that of C. clibanarius by the absence of endopod
in the maxilliped of the former. The zoeal stages 2-4 of C. infraspinatus, C. padavensis and C. arethusa could not however be separated from the respective zoeal
stages of C. clibanarius.
Shenoy and Sankolli (1977) employed the larval characteristics of zoeae and
.glaucothoe to define the genus Clibanarius. Those characters hold good for the
present study also.
Pike and Williamson (l960), while discussing the phylogeny of Diogenidae
divided this family into two subfamilies, Diogeninae represented by the genus
Diogenes and Dardaninae, to include the remaining genera Dardanus, Paguristes,
Calcinus and Clibanarius. Shenoy and Sankolli (1977) argued that the genus
Clibanarius, by possession of such characters as reduction of 4th telson process
at the moult of stage III and presence of ocular scales in glaucothoe, is close to
Diogenes and in possession of such characters like absence of terminal spine and
'presence of fine hair on outer margin of antennal scale, resembles the genus
Dardanus, thus indicating its affinity to both the subfamilies. They therefore
suggested an intermediate status be given to this genus. The present study also
strengthens the above contention. Our knowledge about the larvae of this genus
is limited to only 9 species at present (complete description is available only for 7
species) and information on larval stages of more species will be helpful for
reinforcing the conclusions given above.
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