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Larval Stages of a Goneplasid Crab, Eucrate crenata,

Reared in the Laboratory

Hiroshi KURATA and Taiji MATSUDA*

The larval stages of Goneplacidae are poorly known. Only two species of known
parentages have so far been reported on their larval stages. Thus, the larvae of Goneplax
angulata (Pennant) as G. rhomboides Herbst were repoted from Plymouthl) and from
Mediterranean® and those of Carcinoplax longimanus (De Haan) from Sagami Baya).
This report presents an additional information on the complete larval development of a
goneplacid crab of the subfamily Carcinoplacinae.

The maruba-gani, Eucrate crenata De Haan is fairly common in Japan from Tokyo
Bay to Nagasaki, further extending southward to Korea, China, Hong Kong, Seychelles,
Andamans and Madras”. The larvae have never been described before.

Materials and Methods

A female crab of 26 mm. in carapace width was trawled on April 26, 1977 in the
Ohsaka Bay, Seto Inland Sea from 60 m. of water off Kariya, Awaji Island. The crab
laid viable eggs about 2 months later on June 17 and the eggs hatched on July 11.
The newly hatched larvae were reared together in a 50 ! FRP tank with about 300 I
of filtered sea water. The rearing water was aerated througout the experimental period.
The main foods used were the rotifer and Arfemia nauplii combined with soy bean
waste, minced clam juice and marine G paste.

The following table summarizes the percentages of larvae at successive larval stages

showing chronology of development.

Percentage of larvae at each stage

Date Tem;{erature

Zoea 1 Zoea 2 Zoea 3 Zoea 4 Zoea 5 Megalopa ()

July 11 100 26.0
12 100 26. 6

13 100 27.6

14 100 —

15 5 95 28.5

16 100 28.3

17 40 60 28.9

Received : November 3, 1979. Contribution No. 92 from the Nansei Regional Fisheries Research Laboratory.
*Hyogo Prefectural Fisheries Experimental Station



18 70 30 29.3

19 100 —
20 100 —
21 100 —
22 95 5 29.7
23 85 15 —
24 100 —

Measurements were taken under a microscope with an ocular micrometer eyepiece.
Length from spine to spine in zoeae refers to the perpendicular distance from tip of
rostral spine to tip of dorsal spine. Carapace length was measured in lateral profile from
the anterior margin of ocular peduncle to mid-dorsal posterior margin. The width of

telson was measured at anterior base of the outer spine on each side.

Description of Larval Stages
Zoea

There are 5 zoeal stages. Carapace has rostral, dorsal and lateral spines. All the spines
are smooth. The rostral spine is straight, almost as long as carapace. The dorsal spine
is distinctly longer than the rostral spine and slightly curves distally. The lateral spines
are about 1/3 as long as the rostral spine. Ventral margin of carapace is smooth.
Abdomen is slender with lateral knobs on somites 2 and 3. Those on somite 3 are very
minute but persist during the whole zoeal stages. There are no lateral spines on any of
the somites in all stages. The telson is slender and typically forked with a large lateral
spine on each side, which is inserted at the same level as the third (inner most) pair of
inner setae. The length of fork is about 1/2 times greater than width of telson and is
finely serrated along the inner and the inner-dorsal edges. There are 3 pairs of inner
setae in all stages without extra setae. The middle pair of inner setae are distinctly
longer than others and slightly more than 1/3 as long as the telson fork. The central
indentation on the hind margin is moderately wide and deep.

Antennule is simple and unjointed in all but the last stage, in which it is bifurcated.
Antenna is about 2/3 as long as the rostral spine. The spinous process bears a row of
spinules on the inner and the outer edges. The exopod is also spinous and as long as the
spinous process, with 2 short spines on the outer edge at about proximal 2/5 and a row
of spinules on the inner edge along its distal one half. Unjointed endopod appears
from stage 3.

Mandible is well developed with a small unjointed palp in the last stage. Maxillule has
an endopod of 2 segments with 6 setae on distal segment, while proximal segment may
or may not has a rudimentary seta. Endopod of maxilla is unsegmented but bilobed
with 3 and 5 setae respectively on proximal and distal lobe. Endopod of maxilliped 1 is
of 5 segments, and that of maxilliped 2 of 3 segments with 1, 1 and 5 setae from proximal

to distal segment. Their exopods bears swimming setae as are listed in the following table.



Pleopod buds appear from stage 3.

i i St Maxilliaed il

Stage 1. Length from spine to spine age axilliaed 1 Mavilliped 2
is about 1.9 mm (Fig. 1, A). Eyes are Zoea 1 4
sessile. Abdomen is of 5 somites plus Zoea 2 6 .
Zoea 3 8 9
telson. There are no endopod on antenna Zoea 4 i’ o
(Fig. 1. E), no palp on mandible, and no Zoea 5 12 13

outer setae on maxillule. Scaphognathite
of maxilla ends proximally in a large feathered seta. Rudiments of posterior thoracic
limbs are very minute. Telson, including fork, is about 2 1/2 times as Jong as wide
(Fig. 1, C).

Stage 2. Length from spine to spine is 2.3 mm. Eyes are stalked. Maxillule has an

outer feathered seta on basis. Proximal end of scaphognathite of maxilla is rounded.

Fig. 1. Eucrate crenata, zoeae. A and B, stages 1 and 5, lateral; C and D, telson, dorsal,

stages 1 and 5; E-1, antenna, stages 1-5.



Stage 3. Length from spine to spine is 3.2 mm. Abdominal somite 6 is segmented
off from telson. Antennal endopod appears as small bud (Fig. 1, G). Rudiments of
maxilliped 3 and legs 1-5 are still small but distinct. There are slight swelling of pleopod
buds on abdominal somites 2-5.

Stage 4. Length from spine to spine is 3.9 mm. Antennal endopod is about 1/3 as
long as the spinous process (Fig. 1, H). There is an outer simple seta on coxa of
maxillule. Pleopod buds are distinct but still very small.

Stage 5. Length from spine to spine is about 4.7 mm. Antennule is bifurcated but
segmentation is still indistinct, with 2 groups of aesthetes on the upper flagellum.
Antennal endopod is unjointed and sbout 2/3 as long as the spinous process (Fig. 1,I).
Mandible has an unjointed palp. Leg buds are large and well exposed from ventral
margins of carapace (Fig. 1, B). Pleopods are large and slightly bifurcated but still

shorter than respective abdominal somite.

Megalopa

Carapace length is about 1.9
mm. Rostrum is squarish with
somewhat elevated edges and
wider than long, producing in
the center almost horizontally
into a short, blunt prominence.
Carapace has a pair of inconsp-
icuous dorsal protu- belances
behind eyes, a large cardiac
hump, and a pair of pointed
epigastric spines near lateral
edge (Fig. 2, A and C).

Abdomen is of 6 somites plus
telson, and a little shorter than
carapace less rostrum. There are
no spines on any of the somites.
Telson is a little wider than
long and tapers posteriorly. Well
developed pleopods are present

on somites 2-5. Uropods are

about 1/2 as long as telson with

Fig. 2. Eucrate crenata, megalopa. A, dorsal; B, thorax 8 or 9 setae on exopod.
and proximal segments of legs, ventral; C, ca-
rapace, lateral. Antennule is composed of a



peduncle of 3 segments, upper flugellum of 5 segments with many aesthetes on
segments 2-4, and a short lower flagellum of 2 segments. Antenna is composed of
peduncle of 3 segments and a flugellum of 8 segments with long setae on segment
5. Mandible assumes a form of cutting tooth and is heavily calcified with a 2 jointed
palp. Maxillule and maxilla are greatly developed with numerous setae and spines on
the inner edge and around scaphognathite, while their endopods are degenerated with
a few rudimentary setae. Maxilliped 3 armed with 2 small but distinct teeth on the
inner edge of ischium.

Cheliped is stout, reaching beyond tip of antenna, with a hook on ventral edge of
ischium (Fig. 2, B), a small spine on the dorsal edge of merus and a large spine on the
dorsal anterior edge of carpus. Fingers are nearly as Jong as palm, with 4 or 5 teeth
along the pinching edges. Legs 2-4 are slender and long without spines on all but the
terminal segments, which are somewhat longer than respective propodi with 3 or 4 barbed
spines on the ventral edges. Their propodi and dactyli are covered by many simple
se ae. Leg 5 is somewhat shorter than the preceeding walking legs with 1 or 2 feelers
in addition to many plumose stae on distal two segments, but has no barbed spines on
dactylus. There is a spine on sterna corresponding to legs 2-4 (Fig. 2, B).

There is a large epipod on maxillipeds 1-3, arthrobranchs on maxilliped 3 and leg 1

(cheliped) and 1 arthrobranch on legs 2 and 3.

Discussion

Among the known larvae of Goneplacidae, zoeae and megalopa of E. crenata closely
resemble those of Goneplax sp. described by Menon® from India, but are much less armed
with spines and setae than those of Goneplax angulata1’2) and of Carcinoplax longimanusaj

as are summarized in Table 1.

It is interesting to note here that the loss of armatures seems to be associated with the
increase in the number of zoeal stages. If it is taken as granted that the larvae of
ancestral decapods were very well armed with many spines and setae and their evolution
has occurred toward loss of armatures, then it would be justified to assume that the
species with greater number of zoeal stages should be more advanced in evolution than
those with fewer number of zoeal stages. The diameter of newly laid eggs of C. longim-
anus measured about 1.1 mm., while those of E. crenata only 0.33 mm. The increase in
the number of zoeal stages may be one of the inevitable results of the strategy for
existence which has been chosen by E. crenata, producing a greater number of smaller
eggs than in the primitive forms to secure the better chance of survival in the
competitive environments.

The common characters of the larvae of Goneplacidae which may distinguish them as
a whole from those the other Brachyrhyncha are in the slender appearence, in the form
of antenna and telson in zoeae, and in the presence of a pair of epibranchial spines on
carapace, the structure of antenna and the number of setae on uropods in megalopa.



Table 1. Comparison of armatures among the known larvae of Goneplacidae.

Characters G. angulatal’Z) C. longimanusa) Goneplax sp.s) E. crenata
Zoea
No. of stages 4 4 5 5
Carapace ; ventral
margin Serrated Serrated Smooth Smooth
Abdominal somite; . . . .
lateral knobs, On somites On somites On somite On somitdes
2-4 or 5 2-5 2 only 2 and 3
hind margin, Smooth Serrated Smooth Smooth
postero-lateral On somites On somites Absent Absent
spines 3-5 3-5
Telson ;
no. of outer
spines, 2 2 1 1
extra inner
setae 2 pairs 2 pairs ? Absent
Megalopa
Carapace ;
rostral lateral .
corner, Rounded Spinous Rounded Rounded
epibranchial
spines Present Present Present Present
Abdominal somites; )
postero-lateral On somites On somites
spines 4 and 5 3-5 Absent Absent
Cheliped ; ischium, 1 hook 1h. + 2sp. 1 hook 1 hook
merus, 1 spine 5 sp. 2 sp. 1 sp.
carpus, ? 8 sp. 1 sp. 1 sp.
palm 9 10 sp. several sp. Smooth
Legs 2-5; coxa, 1 hook 1 hook 1 hook Smooth
ischium, 1 sp. 1 sp. e Smooth
merus 1 sp. 2 sp. ? Smooth
Sternal spine ? At base of ? At base of
legs 2-4 legs 2-4
No. of setae on
uropod 8 8-9 8 8-9
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