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ABSTRACT

The megalopae of Pugettia quadridens quadridens (De Haan, 1850), P.
quadridens intermedia Sakai, 1938, and P. marissinica Takeda and Miyake, 1972
were obtained in the laboratory. They are described and illustrated in detail. The
megalopal morphology of these three Pugettia species is compared with other
Epialtinae megalopae. P. marissinica is quite different from P. quadridens intermedia
and P. quadridens quadridens. P. quadridens intermedia and P. quadridens
quadridens are very closely resemble to each other.
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INTRODUCTION

Pugettia Dana, 1851 of Epialtinae is one of the few genera with species on both sides of the
Pacific Ocean, but the genus appears to be confined to the northern hemisphere (Griffin and Tranter,
1986). In Korea, this genus consists of P. quadridens quadridens (De Haan, 1850), P. quadridens
intermedia Sakai, 1938, P. quadridens pellucens Rathbun, 1932, P. incisa {De Haan, 1839) and
P. minor Ortmann, 1893 (see Kim, 1973; Kim and Kim, 1985, 1986, Kim and Chang, 1985). P.
marissinica Takeda & Miyake, 1972 is reported for the first time in Korea in this study.

The megalopal stages of 6 Epialtinae species are known; Acanthonyx petiverii H. Milne Edwards,
1834 by Hiyodo and Fransozo (1994); Taliepus dentatus Milne Edwards by Fagetti and
Campodonico (1971); Epialtus dilatatus A. Milne Edwards, 1878 by Yang (1968); E. brasiliensis
Dana, 1852 by Negreiros-Fransozo and Fransozo (1991); Pugettia incisa and P. quadridens
quadridens by Kurata (1969).
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To date the megalopal stages of Pugettia marissinica and P. quadridens intermedia are unknown
and, in addition, the megalopal description of P. q. quadridens is incomplete. Therefore, the aims of
this paper are to (1) describe the megalopal stages of P. marissinica and P. g. intermedia, (2)
redescribe the megalopa of P. q. quadridens, and (3) compare them with previously described
megalopae within the subfamily Epialtinae.

MATERIALS AND METHODS

Ovigerous crabs of Pugettia marissinica Takeda and Miyake, 1972, Pugettia quadridens
intermedia Sakai, 1938, and Pugettia quadridens quadridens (De Haan, 1850) were collected by
SCUBA diving from islands off the southern part of Korea in October 1995, June 1996, and May
1997, respectively. The larvae collected among those hatched in the laboratory were reared using
methods described by Ko (1995), under the constant water temparature of 25°C. The megalopae
were fixed and preserved in 10% neutral formalin. Dissected appendages were examined using a
Leitz laborlux s microscope and drawings were made with the aid of camera lucida. Setal counts on

appendages and measurements were based on the-mean of 10 specimens.

RESULTS

Pugettia marissinica Takeda and Miyake, 1972

Megalopa (Fig. 1)

Size. Carapace length 1.25 mm. Carapace width 0.86 mm.

Carapace (Fig. 1A). Subquadrate, with 2 anterogastric lateral, 2 posterogastric lateral, 1 median,
and 1 posterior tubercles. A seta present in median tubercle.

Antennule (Fig. 1B). Exopod 3-segmented, second segment with 8 aesthetascs and 1 seta, third
with 4 subterminal and 1 terminal aesthetascs. Endopod 2-segmented, distal with 1 subterminal and 2
terminal setae.

Antenna (Fig. 1C). 7-segmented, with 0, 2, 3, 0, 0, 4, and 4 setae.

Mandible (Fig. 1D)}. Palp with 5 setae on distal segment.

Maxillule (Fig. 1E). Endopod bearing 1+4 plumodenticulate setae. Basial and coxal endites each
with 16 and 10 plumodenticulate setae, respectively.

Maxilla (Fig. 1F). Endopod with 3 plumodenticulate setae. Basial and coxal endites each with 15
and 10 plumodenticulate setae, respectively. Scaphognathite bearing 39 marginal plumose setae and
3 plumodenticulate surface setae.

First maxilliped {Fig. 1G). Endopod with 1 subterminal and 4 terminal setae. Basial and coxal
endites each with 14 and 7 plumodenticulate setae, respectively. Exopod 2-segmented, proximal
segment with 1 plumose setae and distal segment with 5 plumose setae. Epipod with 7 long curved
simple setae.

Second maxilliped (Fig. 1H). Endopod 4-segmented with 0, 1, 4, and 6 plumodenticulate setae.
Exopod 2-segmented, with 6 plumose setae on distal segment.



Ko and Hwang — Megalopal stages of three Pugettia species reared in the laboratory 263

Fig. 1. Pugettia marissinica Takeda and Miyake, 1972, megalopal stage: A, dorsal view; B, antennule; C,
antenna; D, mandible; E, maxillule; F, maxilla; G, first maxilliped; H, second maxilliped; I, third maxilliped. Scale
bars = 0.1 mm
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Third maxilliped (Fig. 1I). Endopod 5-segmented with 12, 8, 5, 6, and 4 plumodenticulate setae.
Coxa/basis with 9 plumodenticulate setae. Exopod 2-segmented with 5 plumose setae on distal
segment. Epipod with 5 long curved simple setae.

Pugettia quadridens intermedia Sakai, 1938

Megalopa (Fig. 2)

Size. Carapace length 1.11 mm. Carapace width 0.79 mm.

Carapace (Fig. 2A). Subquadrate, with 2 anterogastric lateral, 2 posterogastric lateral, 1 median,
and 1 posterior tubercles.

Antennule (Fig. 2B). Exopod 4-segmented, second segment with 8 aesthetascs and 1 seta, third
with 4 aesthetascs, fourth with 1 terminal aesthetasc. Endopod 2-segmented, distal with 1
subterminal and 2 terminal setae.

Antenna (Fig. 2C). 7-segmented, with 0, 2, 3, 0, 0, 4, and 4 setae.

Mandible (Fig. 2D). Palp with 5 setae on distal segment.

Maxillule {Fig. 2E). Endopod bearing 1 + 2 plumodenticulate setae. Basial and coxal endites each
with 16 and 10 plumodenticulate setae, respectively.

Maxilla (Fig. 2F). Endopod naked. Basial and coxal endites each with 13 and 9 plumodenticulate
setae, respectively. Scaphognathite bearing 33 marginal plumose setae and 2 plumodenticulate
surface setae.

First maxilliped (Fig. 2G). Endopod naked. Basial and coxal endites each with 11 and 6
plumodenticulate setae, respectively. Exopod 2-segmented, proximal segment with 1 plumose setae
and distal segment with 4 plumose setae. Epipod with 5 long curved simple setae.

Second maxilliped (Fig. 2H). Endopod 4-segmented with 0, 1, 3, and 6 plumodenticulate setae.
Exopod 2-segmented, with 4 plumose setae on distal segment.

Third maxilliped (Fig. 2]). Endopod 5-segmented with 12, 8, 4, 6, and 4 plumodenticulate setae.
Coxa/basis with 7 plumodenticulate setae. Exopod 2-segmented with 5 plumose setae on distal
segment. Epipod with 5 long curved simple setae.

Pugettia quadridens quadridens (De Haan, 1850)

Megalopa (Fig. 3)

Size. Carapace length 1.08 mm. Carapace width 0.93 mm.

Carapace (Fig. 3A). Subquadrate, with 2 anterogastric lateral, 2 posterogastric lateral, 1 median,
and 1 posterior tubercles.

Antennule (Fig. 3B). Exopod 4-segmented, second segment with 9 aesthetascs and 1 seta, third
with 4 subterminal, fourth with 1 terminal aesthetasc. Endopod 2-segmented, distal with 1
subterminal and 2 terminal setae.

Antenna (Fig. 3C). 7-segmented, with 1, 2, 3, 0, 0, 4, and 4 setae.

Mandible {Fig. 3D). Palp with 5 setae on distal segment.

Maxillule {Fig. 3E). Endopod bearing 1 + 1 plumodenticulate setae. Basial and coxal endites each
with 17 and 10 plumodenticulate setae, respectively.

Maxilla (Fig. 3F). Endopod naked. Basial and coxal endites each with 12 and 8 plumodenticulate
setae, respectively. Scaphognathite bearing 34 marginal plumose setae and 2 plumodenticulate
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Fig. 2. Pugettia quadridens intermedia Sakai, 1938, megalopal stage: A, dorsal view; B, antennule; C, antenna;
D, mandible; E, maxillule; F, maxilla; G, first maxilliped; H, second maxilliped; I, third maxilliped. Scale bars = 0.1 mm
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Fig. 3. Pugettia quadridens quadridens (De Haan, 1850), megalopal stage: A, dorsal view; B, antennule;
C, antenna; D, mandible; E, maxillule; F, maxilla; G, first maxilliped; H, second maxilliped; I, third maxilliped.
Scale bars = 0.1 mm
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surface setae.

First maxilliped (Fig. 3G). Endopod naked. Basial and coxal endites each with 12 and 7
plumodenticulate setae, respectively. Exopod 2-segmented, proximal segment with 1 plumose setae
and distal segment with 5 plumose setae. Epipod with 5 long curved simple setae.

Second maxilliped (Fig. 3H). Endopod 4-segmented with 0, 1, 3, and 6 plumodenticulate setae.
Exopod 2-segmented, with 4 plumose setae on distal segment.

Third maxilliped (Fig. 3I). Endopod 5-segmented with 12, 8, 5, 7, and 4 plumodenticulate setae.
Coxa/basis with 4 plumodenticulate setae. Exopod 2-segmented with 5 plumose setae on distal
segment. Epipod with 7 long curved simple setae.

DISCUSSIONS

The megalopal descriptions of the subfamily Epialtinae are limited to six species, but those of
Pugettia quadridens quadridens (De Haan, 1850) and P. incisa (De Haan, 1839) by Kurata (1969)
are too brief because the setae of the mouthpart appendages are not scored. Hence, a comparison of
the megalopae from the remaining and the present descriptions is tabulated as table 1. The megalopa
of species belonging to the subfamily Epialtinae can be easily distinguished from each other on the
basis of the characteristics of an antenna, a mandible and the mouthpart setations. Also, the
megalopae of species belonging to the genus Pugettia differ from those of the genera, Acanthonyx,
Epialtus, and Taliepus, by having the setation of an exopod of the maxilliped 3 being 0, 5.

In the zoeae of three Pugettia species, they are very similar to each other, so, the only
distinguishing characteristic is chromatophore pattern on the dorsal carapace spine (Ko, unpublished).
But, in the megalopal stage, they show various morphological characterisitics in the mouthpart
appendages (maxillule, maxilla, maxilliped 1, and maxilliped 2). Especially, in the maxilliped 2, it is
interesting that the proximal segment of an endopod has a seta in the P. marissinica, but in almost
all Epialtinae it is without a seta. Also, the setation of an exopod is 0, 6 in P. marissinica, whereas it
is 0, 4 in other Pugettia species. Therefore, it is considered that P. marissinica is quite different from
P. q. intermedia and P. q. quadridens. However, P. q. intermedia and P. g. quadridens are very
closely resemble to each other according to table 1. Griffin and Tranter (1986) considered P. g.
intermedia as a distinct species, but Sakai (1938, 1976) gave it only subspecies status. It is suggested
that Sakai (1938)’s recognition rather than Griffin and Tranter (1986)’s is supported on the basis of
the megalopal morphology.
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Table 1. Comparison of the megalopa stage in known species of the subfamily Epialtinae

Species Acanthonyx Epialtus Epialtus Taliepus  Pugettia Pugettia Pugettia
petiverii  dilatatus brasiliensis dentatus marissinica quadridens quadridens

Hiyodo & Yang Negreiros-  Fagetti & Present  intermedia quadridens

Fransozo (1968) Fransozo Campo- study Present Present
Authors (1994) Fransozo donico study study
(1991) (1971)

Antenna

distal segment 4 setae 4 setae 3 setae 3 setae 4 setae 4 setae 4 setae
Mandible

palp 5 setae 4 setae 5 setae 5 setae 5 setae 5 setae 5 setae
Maxillule

setation of endopod 1, 1 0 0 1+2 1+4 1+2 1+1

basial endite 17 setae 16 setae 13 setae 17 setae 16 setae 16 setae 17 setae

coxal endite 9 8 setae 8 setae 10 setae 10 setae 10 setae 10 setae
Maxilla

endopod no seta no seta no seta 2 setae 3 setae no seta no seta

basial endite 13 setae 10 setae 9 setae 12 setae 15 setae 13 setae 12 setae

coxal endite 10 setae 7 setae 7 setae 10 setae 10 setae 9 setae 8 setae
Maxilliped 1

endopod no seta no seta no seta 2 minute 1+4 setae no seta no seta

setae

setation of exopod 1,4 1,4 1,2 1,4 1,5 1,4 1,5
Maxilliped 2

setation of endopod 0, 1,3,6 0,1,3,5 0,1,3,6 0,1,3,6 1,1,46 0,1,3,6 0,1,3,6

setation of exopod 0, 4 0,4 0,4 0,5 0,6 0,4 0,4
Maxilliped 3

setation of endopod 7,6,3,5,4 ?727.4.4 6,1,4,3,6 12,7,4,6,4 12,8,5,6,4 12,8,4,6,4 12,8 5,7.4

setation of exopod 0, 4 0,3 0,2 0,4 0,5 0,5 0,5
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