KEY WORDS

Crustacea,

Decapoda,

Brachyuna,

Xanthidag,

first stage zoea,

tamilial diagnostic characrers,
Lophozozymus,

Palapedia.

MOTS CLES
Crustacea,
Decapoda,
Brachyura,
Xanrhidae,

premier stade zoé,
caractéres familiaus,

Lophozozymus,
Palapedia.

ZOOSYSTEMA « 1998 « 20(2)

The larval development of the poisonous mosaic
crab, Lophozozymus pictor (Fabricius, 1798)
(Crustacea, Decapoda, Brachyura, Xanthidae,
Zosiminae), with comments on familial
characters for first stage zoeas

Paul F. CLARK

Department of Zoology, The Natural History Museum
Cromwell Road, London, SW7 5BD (U.K.)
pic@nhm.ac.uk

Peter K. L. NG

School of Biological Sciences, National University of Singapare
Kent Ridge, Singapore 119260 (Republic of Singapore)
sbsngkl@!eonis.nus.edu.sg

Clark P. F & Ng P. K. L. 1998. — The larval development of the poisonous masaic crab,
Lophozozymus pictor (Fabricius, 1798) (Crustacea, Decapoda, Brachyura, Xanthidae,
Zosiminae), with comments on familial characters for first stage zoeas. Zoosystema 20 (2):
201-220.

ABSTRACT

The four zoeal stages and megalopal phase of the xanthid crab Lophozozymus
pictor (Fabricius, 1798) are described and fully illustrated. A comparison bet-
ween the zocal stages of L. pictor and Atergans reticulatus is tabulared.
Characters selected from larvae representing six subfamilies, which may defi-
ne first stage Xanchidae Macleay, 1838 (sensw Serene, 1984) zoea, are listed,
The first stage zoeal appendages of Palapedia valentini Ng, 1993, considered
to be diagnostic of a new Xanthidae sublamily Kraussiinae Ng, 1993, are
reappraised and the chactotaxy of the antennal exopod as a diagnostic charac-
ter of the Xanthidae Macleay, 1838 (sensu Seréne, 1984) is discussed.

RESUME

Le développement larvaire du crabe vénéneux, Lophozozymus pictor (Fabricius,
1798) (Crustacea, Dfr.‘.rfpada. Hrm‘."{mm. Xanthidae, Zosiminae), er commen-
taires sur les caractérves familiaux des premiers stades zads. Les quartre stades zoés
et la phase mégalope du crabe Xanthidae Lophozozymus pictor som décries et
illustrés de maniere déuaillée. Les stades zods de L. pictor er d' Atergatis veticu-
latus sont comparés sous forme de tableau. A parrir des larves de six sous-
familles, les caracteres pouvanr définir le premier stade zoé des Xanthidae
MacLeay, 1838 (au sens de Serene 1984) sont énumérés. Les appendices du
premier stade z0é de Palapedia valentini Ng, 1993, considérés comme carac-
téristiques d'une nouvelle sous-famille de Xanchidae, les Kraussiinae Ng,
1993, sont réexaminés er |'urilisation de la chérotaxie de I'exopodite anten-
naire comme caraceére diagnostique des Xanthidae est discurée.
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INTRODUCTION

The poisonous Indo-West Pacific reef crab
Lophozozymus pictor (Fabricius, 1798)
(Xanthidae) has been the subject of many stu-
dies, but most of the work has focused on its
taxonomy and biology (Guinot 1977, 1979;
Yasumoto et al. 1986; Llewellyn & Endean
1989). As part of the studies on the ecology and
toxic nature of this species in Singapore (Chia er
al. 1993; Ng et al. 1990, 1992), several ovigerous
females were obtained. From one of these
females, four zoeal stages and the megalop phase
were reared in the laboratory and this present
paper serves (o describe and figure these larvae.
This is the first larval account of a Lephozozymus
species and only the second of the Zosiminae
(sensu Seréne 1984); see the description by Terada
(1980) of Atergatis reticulatus. The opportunity is
also taken to redescribe the first stage zoea of
Palapedia valentini Ng, 1993 (Krausinae).

MATERIAL AND METHODS

The ovigerous female of Lophozozymus pictor was
collected from a reef on Siloso Beach, Sentosa
Island, Singapore, and is now deposired, together
with remaining larvae, in the Zoological
Reference Collection. National University of
Singapore (ZRC 1997.771).

The ovigerous crab was isolated 10 a tank wich
strong aeration. First stage zoea harched on the
twenty-ninth January 1992 and development ro
megalop was ccmplrtcd by the end of February.
The larvie were reared in 10 cm diamerer plastic
bowls in about | em depth of 100% filtered sea
water. All stages were fed with newly haiched
brine shrimps (cysts filtered off). The warer was
changed daily and contained no addirtives,
Average warer temperature was abour 26 *C,
First and secand zoeas were stocked ar about
twenty per bowl, third and fourth zoeas as well as
the megalops at about ten per bowl, No crab
stages were obrained. All specimens were initially
preserved in buffered formalin and later transfer-
red to 70% alcohol.

The larvae were dissected using an M5 Wild
binocular microscope with a supplementary lens
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(x 2). Appendages were not srained and were
mounted on slides using polyvinyl lactophenol.
Cover slipes were sealed with clear Sally Hansen
nail varnish. Setal observations and dmwmgx
were made using an Olympus BH2 microscope
with Nomarski interference contrase and camera
Incida arrachment. The long aesthetases on the
antennules, and the long plumose setae on distal
exopod segments are not fully illustrared burt are
drawn truncated. The dorsal carapace spines of
the third and fourth stages are not illuserared
because they appeared not to survive the preser-
vation process and therefore any setation on
these could not be recorded. The zoeal descrip-
tion is based on the malacostracan somire plan
and is ordered [rom anterior to posterior. Setal
armature on appendages is described from proxi-
mal to distal segments and in order of endopod
to exopod.

Seven irst stage, seven second stage, five third
stage, five fourth stage zoeas and three megalops
of Lophozozymus pictor were dissected for this
study. However: of the three extant firse stage
zoca of Palapedia valentini deposited in the
Zoological Reference Collection, National
University of Singapore (ZRC 1997.770), only
two specimens were prepared for the redescrip-
tion of appendages.

Lophozozymus pictor (Fabricius, 1798)
(Figs 1-21)

LARVAL DESCRIPTIONS

Zoea |

Carapace (Fig. 1A): dorsal spine long and
straight, spinulation absent; rosteral spine slightly
shorter than dorsal spine. approximately equal in
length to the protopod of antenna, spinulartion
absent; lateral spines present, much shorter than
rostral and curving ventrally; anterodorsal setae
absent; one pair of posterodorsal setae; each ven-
tral margin withour setae; eyes sessile,
Antennule (Fig. 2A): uniramous, endopod
absent: exopod unsegmented with two broad,
long, two shorter, slender terminal aestherascs
and one terminal seta,

Antenna (Fig. 8A, B): protopodal process devoid
of spinulation, approximately equal in length to
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Fic. 1. — Lophozozymus pictor (Fabricius, 1798): anterior view
of carapace; A, first zoea; B, second zoea. Scale bars: 1 mm.

Fia. 2. — Lophozozymus pictor (Fabricius, 1798): antennule; A,
first zoea; B, second zoea; C, third stage; D, fourth stage. Scale
bars: 0.1 mm.
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Larval development of Lophozozymus pictor

rostral spine; endopod absent; exopod rudimen-
tary, unsegmented with three unequal serae, two
smallest serae terminal, largest seta subterminal,
Mandible: palp absent.

Maxillule (Fig. 9A): coxal endite with seven
setae; basial endite with five setal processes and
two small teeth; endopod 2-segmented, proximal
segment with one sera; distal segment wich six
(twa subterminal, four terminal) setae; exopod
seta absent.

Maxilla (Fig. 10A); coxal endire bilobed with 4 +
4 setac; basial endire bilobed with 5 + 4 setae;
endopod bilobed with 3 + 5 (2 subterminal +
3 terminal) serae; exopod (scaphognathite) margin
with four setae and one long distal stout process.
First maxilliped (Fig. 11A): coxa without setae;
basis with ten setae arranged 2, 2, 3, 3: endopod
5-segmented with 3, 2, 1, 2, 5 (1 subterminal +
4 terminal) setae respectively; exopod 2-segmen-
ted, distal segment with four long terminal plu-
mose natatory setae.

Second maxilliped (Fig. 12A): coxa without
setae; basis with four setae; endopod 3-segmen-
ted, with 1, 1, 6 (3 subterminal + 3 terminal)
setae respectively; exopod 2-segmented, discal
segment with four long terminal plumose natato-
ry setac.

Third maxilliped: absent.

Pereiopods: absent.

Abdamen (Figs 13A, 14A): five somites; somite 2
with one pair of dorsolateral processes directed
anteriorly; somite 3 with one pair of dorsolateral
processess dirgcred posteriorly; somites 1-2 with
short rounded and somites 3-5 with pnstcmlarc-
ral spinous processes rudimentary; somites 2-5
with one pair of posterodorsal serae; pleopod
buds absent.

Telson (Figs 13A, 14A, 15A): each fork long,
gradually curved, nor spinulated; two pairs of
small lateral spines; one pair of dorsal medial
spines larger than laterals; posterior margin with
three pairs of stout spinulate setae.

Zoea Il

Carapace (Figs 1B, 3A): four pairs of anterodor-
sal setae; each ventral margin with four setae
(one plumose anterior seta and three non-plu-
mose posterior setae); eyes stalked; otherwise
uﬂChﬂngEd.
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Fia. 3. — Lophozazymus pictar (Fabricius, 1798): chaetotaxy of
ventral carapace margin; A, second zoea; B, third stage zoea;
C, fourth stage zoea. Scale bar; 0.3 mm.

Antennule (Fig. 2B): exopod with one additional
broad, long aestherasc; otherwise unchanged.
Antenna (Fig. 8C, D): endopod present; exopod
reduced; otherwise unchanged.

Mandible: unchanged.

Maxillule (Fig, 9B): coxal endite with eight dis-
tinct setae; basial endite with eight setal pro-
cesses, inner margin with reeth no longer
prominent; endopod unchanged: exopod seta
present.

Maxilla (Fig. 10B): exopod (scaphognathite)
margin with thirteen setae, long distal stout pro-
cess no longer prominent: otherwise unchanged.
First maxilliped (Fig. 11B): exopod distal seg-
ment with six long terminal plumose nartatory
setae; otherwise unchanged.

Second maxilliped (Fig. 12B): exopod distal seg-
ment with six (occasionally seven) long terminal
plumose natatory setae; otherwise unchanged.
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Fic. 4. — Lophozozymus pictor (Fabricius, 1798): anterior view
of carapace, third zoea. Scale bar: 1 mm.

Fic. 5. — Lophozozymus pictor (Fabricius, 1798): anterior view
of carapace, fourth zoea. Scale bar: 1 mm.
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Fic. 6. — Lophozozymus pictor (Fabricius, 1798); A, lateral view
of megalop carapace; B, dorsal view of megalop carapace; C,
megalop antennule. Scale bars: A, B, 1 mm; C, 0.1 mm.
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Fig. 7. — Lophozozymus pictor (Fabricius, 1798): maxilla of
megalop. Scale bar: 0.1 mm.

Third maxilliped: absent.

Pereiopods: absent.

Abdomen (Figs 13B, 14B): somites 3-5 with pos-
terolateral spinous processes more developed;
somite | with one medial seta; otherwise un-
changed.

Telson (Figs 13B, 14B, 15D); posterior margin
with three pairs of stourt spinulate setae plus one
pair of medial setae; otherwise unchanged.

Zoea Il

Carapace (Figs 3B, 4): six pairs of anterodorsal
setae; each ventral margin with nine setae (one
plumose anterior seta and eight non-plumose
posterior setae); otherwise unchanged.
Antennule (Fig. 2C): biramous; endopod bud
present; exopod with one additional subterminal
aesthertasc; otherwise unchanged.

Antenna (Fig. 8E, F): endopod longer; exopod
reduced; otherwise unchanged.

Mandible: unchanged.

Maxillule (Fig. 9C): coxal endite with nine setae;
basial endite with cleven setal processes; other-
wise unchanged.

Maxilla (Fig. 10C): coxal endite with 5 + 4 setae;
basial endite bilobed with 5 + 5 setae; endopod
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Fic. 8. — Lophozozymus pictor (Fabricius, 1798): A, C, E, G, |, antenna; B, D, F, H, antennal exopod; A, B, first zoea; C, D, second
zoea; E, F, third zoea; G, H, fourth zoea; |, megalop. Scale bars: 0.1 mm.
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Fic. 9. — Lophozozymus pictor (Fabricius, 1798): maxillule; A,
first zoea; B, second zoea; C, third zoea. Scale bars: 0.1 mm.

unchanged; exopod (scaphognathite) margin
with twenty-three setae.

First maxilliped (Fig. 18A): endopod distal seg-
ment now with six (two subterminal and four
terminal) setae; exopod distal segment with exght
long terminal plumose natatory serae: orherwise
unchanged.

Second maxilliped (Fig. 19A): exopod distal seg-
ment with nine long terminal plumose natatory
setae; otherwise unchanged.

Third maxilliped (Fig. 17A): present, rudimenta-
ry and biramous; endopod slightly longer than
exopod.

Perciopods (Fig. 16C): present, rudimentary,
undifferentiated into segments; cheliped bilobed;
gills present on pereiopods 1-3.

Abdomen (Tigs 13C, 14C): 6-segmented;
somites 3-5 wirh posterolateral spinous processes
more pronounced and extended posteriorly;
somite 1 with three setae; somite 6 without setae;

ZOOSYSTEMA + 1998 « 20 (2)

Fic. 10. — Lophozozymus pictor (Fabricius, 1798): maxilla;
A, first zoea; B, second zoea; C. third zoea. Scale bars: 0.1 mm.

pleopod buds present on somirtes 2-6, uniramous
with endopods absent; otherwise unchanged.
Telson (Figs 13C, 14C, 15C): posterior margin
with three pairs of stour spinulate setae plus two
pairs of medial setae; otherwise unchanged.

Zoea IV

Carapace (Figs 3C, 5): seven pairs of antero-
dorsal setae; cach ventral margin with thirteen
setae (one p]umosc anterior seta and twelve non-
plumose posterior setae); otherwise unchanged.
Antennule (Fig. 2D); endopod unchanged; exo-
pod now with 2 + 7 thin subterminal aestherascs,
terminal aestherascs unchanged.

Antenna (Fig. 8G, H): endopod longer; exopod
reduced; otherwise unchanged.

Mandible (Fig. 16A): palp present.

Maxillule (PFig. 17D): coxal endite with twelve
setae; basial endire with thirteen setal processes;
otherwise unchanged.
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Fig. 11. — Lophozozymus pictor (Fabricius, 1798): first maxilli-
ped; A, first zoea; B, second zoea. Scale bars: 0.1 mm.

Maxilla (Fig. 17F): coxal endite unchanged;
basial endite bilobed with 5 + 7 serae; endopod
unchanged; exopod (scaphognathite) margin
with thirty-two setae.

First maxilliped (Fig. 18B): exopod distal seg-
ment with ten long terminal plumose natatory
setae; otherwise unchanged.

Second maxilliped (Fig. 19B): exopod distal seg-
ment with cleven long terminal plumose nata-
tory setae; otherwise unchanged.

Third maxilliped (Fig. 17B): developing; other-
wise unchanged.

Pereiopods (Fig. 16D-H): developing with diffe-
rentiation of segments, segments withour setae;
gill appendages not discernible.

Abdomen (Figs 17G, 20A, C, E, G, I, K): poste-
rolateral spinous processes more pronounced and
extended posteriorly: pleopods biramous with
endopods present except on pleopod 5 (somi-
te 6); otherwise unchanged.
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Fic. 12. — Lophozozymus pictor (Fabricius, 1798): second
maxiliiped; A, first zoea; B, second zoea. Scale bar: 0.1 mm.

Telson (Figs 17G, 20A, M): posterior margin
with three pairs of stout spinulate setae plus four
pairs of medial setae; one pair of medial setae
present on dorsal surface; otherwise unchanged.

Megalop

Carapace (Fig. 6A, B): short rostrum deflected
posteriorly; seration as figured.

Antennule (Fig. 6C): peduncle 3-segmented with
1, 1, 4 (2 short + 2 long) setae respecrively;
endopod 1-segmented with five terminal setae;
exopod 4-segmented, segments 2, 3, 4, with 9, 8
and 4 (subterminal) aesthetascs respectively, seg-
ments 3, 4 with 2, 2 (1 subterminal, 1 rerminal)
setae respectively,

Antenna (Fig, 81): 3-segmented peduncle with 4,
1, 2 serae respectively; 7-segmented flagellum with
0,2,0,4,0,4, 4 (rerminal) setae respectively.
Mandible (Fig. 16B:) palp 3-segmented, distal
segment with eleven marginal setae.

ZOOSYSTEMA - 1898 « 20 (2)



A

Fia. 13. — Lophozozymus pictor (Fabricius, 1798): dorsal view
of abdomen; A, first zoea; B, second zoea; C, third zoea. Scale
bars: 0.5 mm.

Maxillule (Fig. 17E): coxal endite with seventeen
setae; basial endite with twenty-two setal pro-
cesses; endopod 2-segmented, proximal segment
with three serae, distal segment with four (two
subterminal and two shorter terminal) setae.
Maxilla (Fig. 7): coxal endite bilobed with 10 + 7
setac: basial endite bilobed with 7 long,
I minute + 10 long, 1 minute setae; endopod
simple with 1 subterminal seta + 4 setae on the
lower external margin; exopod (scaphognathire)
margin with fifty-three setae and four lateral
serae.

First maxilliped (Fig. 21A): epipad with rhirteen
long setae; coxal endite with fourteen setae;
basial endite with twenty-four setae; endopod
unsegmented with four sctae and a small termi-
nal spine; exopod 2-segmented, proximal seg-

ZOOSYSTEMA + 1998 » 20 (2)
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Fia. 14. — Lophozozymus pictor (Fabricius, 1798): lateral view
of abdomen; A, first zoea; B, second zoea; C, third zoea. Scale
bars: 0.5 mm.

ment with one proximal and one distal seta; dis-
tal segment with one small subterminal seta and
seven long rerminal plumose feeding setae.
Second maxilliped (Fig. 21B): epipod with ele-
ven long setae; prodobranch gill present: coxa
and basis not differentiated, with two setae;
endopod 5-segmented, ischium with wo setae,
merus with three setae, carpus with one seta,
propodus with six setae, dactylus with seven
setae; exopod 2-segmented, proximal segment
with two marginal medial setae; disral segment
with five long terminal plumose feeding setae.
Third maxilliped (Fig. 17C): epipod with rwenty-
three long setac and arthrobranch gill; coxa and
basis not differentiated, with rwenty-four setae;
ischium inner margin with six teeth and twenty-
two setae; merus with sixteen setae; carpus with
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FiG. 15. — Lophozozymus pictor (Fabricius, 1798): dorsal view
of telson; A, first zoea; B, second zoea; C, third zoea. Scale
bars: 0.1 mm.

eight setae; propodus with ten serae; dactylus
with eighr setae; exopod 2-segmented, proximal
segment with four marginal serae, distal segment
with two minute subrerminal spines and five
long terminal plumose rapratory setac.

Pereiopods (Fig, 21C-G): all segments well diffe-
rentiated and with serae; ischium of chela with
prominent hook: ischium of walking legs 1-3
with a single spine; propodus of fifth pereiopod
with three long subterminal setae.

Sternal plates: plates 1-3 fused with minute
medial spine flanked with four pairs of setae;
sternal plate 4 with a pair of minute medial
spines and an outer pair of minute spines and
with four pairs of setae; sternal plates 5 and 6
with one sera on each side: remaining sternal
plates setae not observed but may be present.
Abdomen (Figs 17H, 20B, D, F, H, ], L): six
somites present; somite 1 with three pairs of late-
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Fiz. 16. — Lophozozymus pictor (Fabricius, 1798): mandibular
palp; A, fourth zoea; B, megalop, pereiopods; C, third zoea;
D-H, fourth zoea. Scale bars: A, B, 0.1 mm; C-H, 0.5 mm.

ral setae, three medial setac and three pairs of
posterior inarginal setae; somites 2 and 3 with
one pair of medial setae and five pairs of poste-
rior marginal setae; somite 4 and 5 with two
pairs of medial setae and five posterior marginal
setae; somite 6 with two pairs of lateral setae;
somites 2-5 each with one pair pf biramous pleo-
pods, endopod unsegmented with subterminal
hooks an the internal margin; exopod unseg-
mented, pleopods 1-4 with 19, 20, 17, 15 long
marginal plumose natatory setae respectively;
uropod present on somite 6. biramous with an

Fic. 17. — Lophozozymus pictor (Fabricius, 1798): A-C, third
maxilliped; A, third zoea: B, fourth zoea; C, megalop;
D. E, maxillule; D, fourth zoea; E, megalop: F, maxilla of fourth
zoea; G, H, dorsal view of abdomen; G, fourth zoea; H, mega-
lop. Scale bars: A, B, 0.5 mm; C-H, 0.1 mm.
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Fig. 18. — Lophozozymus pictor (Fabricius, 1798): first maxilli-
ped; A, third zoea; B, fourth zoea. Scale bars: 0.1 mm.

endopod scta, exopod with nine long marginal
plumose natatory setae,

Telson (Figs 17H, 20B, N): with two pairs of
medial dorsal and ventral setae, one of lateral
setae, three posterior marginal setae (variable in
number).

Palapedia valentini Ng, 1993
(Figs 22-25)

Palapedia valentini Ng, 1993: 145-147, fig. SA-E.

REDESCRIPTION

Zoea |

Carapace (Fig. 22A, E, F): dorsal spine long and
curved distally with small tubercules, nearly
twice as long as rostral spine; rostral spine much
shorter than dorsal spine, approximately equal in
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FiG. 19. — Lophozozymus pictor (Fabricius, 1798): second
maxilliped; A, third zoea; B, fourth zoea. Scale bar: 0.1 mm.

length to the protopod of antenna, with a few
small tubercules; lateral spines present and distal-
ly curved posteriorly; one pair of posterodorsal
serae; ventral margin withour setae; eyes sessile.
Antennule (Fig. 22B): uniramous, endopod
absent; exopod unsegmented with two broad,
long, two shorter, slender terininal aesthetascs
and one terminal setae.

Antenna (Fig. 22C, D): protopodal process distal-
ly spinulate, approximately equal in length to ros-
tral spine; endopod absent; exopod rudimentary,
unsegmented with rwo unequal terminal setae.
Mandible: palp absent.

FiG. 20. — Lophozozymus pictor (Fabricius, 1798): A, B. lateral
view of abdomen: A, fourth zoea, B, megalap; C-F. first pigo-
pod, somite 2; C, fourth zoea, D, megalop, second pleopod,
somita 3; E, fourth zoea; F, megalop, G-L, third pleopod,
somile 4; G, fourth zoea; H, megalop, fifth pleopod, somite 5;
I, fourih zoea: J, megalop, sixth pleopod (uropod), somile 6;
K, lourth zoea; L, megalop; M, N, dorsal viow of telsan; M, tourth
zoea; N, megalop. Scale bars: A, B, 0.5 mm; C-M, 0.1 mm.
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Fia. 21. — Lophozozymus pictor (Fabricius, 1798); A, first maxil-
liped of megalop; B, second maxilliped of megalopa; C, D,
megalop; C, first pereiopod (chela); D, second pereiopod (first
walking leg), E-G, megalop; E, third pereiopod (second walking
leg); F, fourth pereioped (third walking leg); G, fitth perelopod
(fourth walking leg). Scale bars: A, B, 0.1 mm; C-G, 0.5 mm.
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Fic. 22. — Palapedia valentini Ng, 1993: zoea |; A, lateral view
of carapace; B, antennule; C, antenna; D, antennal exopod;
E. dorsal spine; F, rostral spine. Scale bars: A-C, E, F, 0.1 mm;
D, 0.05 mm.

Maxillule (Fig. 23A): coxal endite with seven
setae; basial endite with five seral processes and
two small teeth; endopod 2-segmented, proximal
segment with one seta; distal segment with six
(two subterminal, four terminal) setae; exopod
seta absent.

Maxilla (Fig. 23B): coxal endite hilobed with 4 +
4 setae; basial endite bilobed with 5 + 4 serae;
endopod bilobed, with 3 + 5 (2 subterminal +
3 terminal) serae; exopod (scaphognathite) margin
with four serae and one long distal stour process.
First maxilliped: (Fig. 24A} coxa without setae;
basis with ten serae arranged 2, 2, 3, 3; endopod
5-segmented with 3, 2, 1, 2, 5 (1 subterminal +
4 terminal) setae respectively; exopod 2-segmen-
ted, distal segment with four long rerminal plu-
mose natatﬁr}' Serae.

Second maxilliped (Fig. 24B): coxa without
setae; basis with four setae; endopod 3-segmen-
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Fic. 23. — Palapedia valentini Ng, 1993: zoea |; A, maxillule; B,
mabxilla; C, telson. Scale bars: 0.1 mm.

ted, with 1, 1, 6 (three subterminal and three ter-
minal) setae respectively; exopod 2-segmented,
distal segmenc with four long terminal plumose
natarory serae.

Third maxilliped: absent.

Pereiapads: absent.

Abdomen (Fig. 25A, B): five somites; somite 2
with one pair of dorsolateral processes directed
anteriorly; somite 3 with one pair of dorsolateral
processes directed ventrally; somires 1-2 with
rounded posterolateral processes and somites 3-5
with short posterolateral spinous processes: somi-
te 1 without setae: somites 2-5 with one pair of
posterodorsal setaes pleopod buds absent.

Telson (Figs 23C; 25A, B): each fork long, gra-
dually curved distally; two minute lateral spines;
large dorsal medial spine distally curved anterior-
ly, posterior margin with three pairs of stout spi-
nulate setae.
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FiG. 24. — Palapedia valentini Ng, 1993: zoea |; A, first maxilli-
ped; B, second maxilliped. Scale bar: 0.1 mm.

DISCUSSION

Seréne (1984) listed seven genera, Atergatopsis,
Atergatis, Paratergatis, Zozymades, Platypodia,
Zosimus and Lophozozymus assigned to the
Zosiminae, but until now the only genus for
which the zoeal development is known for this
xanthid subfamily is Atergatis from the descrip-
tion by Terada (1980) of A. reticularis. From his
figures (1-3, D1-D4), Terada (1980) overlooked
a number of characters described in this present
study including dorsal carapace setation, setation
of the ventral carapace margin, the mandibular
palp and the third maxilliped. Nevertheless, a
comparison between the four zocal stages of
A. reticulatus and L. pictar is useful (see Table 1).
However, speculating on zoeal subfamilial cha-
racters from only these twa accounts of this
taxon would be misleading.
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FiG. 25. — Palapedia valentini Ng, 1993: zoea |, abdomen; A,
dorsal view: B, lateral view. Scale bar: 0.5 mm.

Of the twelve subfamilies now attributed to the
Xanthidae MacLeay, 1838 s.s17: (Seréne 1984; Ng
1993; Ng & Chia 1994), the zoea of six are
known and these include Chloradiinae Alcock,
1898; Xanthinae MacLeay, 1838; Zosiminae
Alcock, 1898; Actaeinae Alcock, 1898;
Euxanthinae Alcock, 1898 and Kraussinae Ng,
1993. One first stage zoea that mects modern
day descriptions was selected to represent each of
these subfamilies, Prlodius nigrocrinitus by Terada
(1982); Xenthe incisus by Ingle (1991);

Lophozagymus pictor from this present study;
Gatllardiellus orientalis by Ng & Clark (1994);

Monodaeus couchi by Ingle (1991) and Palapedia
valentini by Ng (1993),

From the selected first zoea, only the endopod of
the second maxilliped of Monodaeus couchi was
re-examined because Ingle (1991: 235) described
the distal segment of the endopod as “4 + 1

ZOOSYSTEMA - 1998 + 20 (2)
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TaBLE 1. — A list of characters that may separate the zoea of Atergatis reticulatus (from Terada 1980) and Lophozozymus pictor

(from this present study).

A. reticulatus L. pictor
Antennule
appearence of endopod ZIV (fig. 2D4) ZIll (Fig. 2C)
Antenna
spinulation of protopod present (fig. 2D'1-D'4) absent (Fig. 8A, C, E, G)
Maxillule

ZI7;Z1 8
(fig. 2D"2, D"3)
ZIIl 9 (fig. 2D"3)

setation of coxal endite
setation of basial endite

Maxilla
setation of coxal endite
setation of basial endite

Abdomen
setation of somite 1 ZIlo; ZIN0; ZIV O

(fig. 3, D2-D4)

Telson

dorsal medial setation ZIV 0 (fig. 3,D4)
posterior medial setation ZIL0; ZIN3; ZIV 4
of posterior margin (fig. 3, D2-D4)

ZIV 6 + 4 (fig. D'™4)
ZIV 6+ 7 (fig. D™4)

ZI1 8; ZIIl 9 (Fig. 9B, C)
ZIll 11 (Fig. 9C)

ZIV5+ 4 (Fig. 21)
ZIV5+7 (Fig. 21)

ZI1; ZIN 3; ZIV 3
(Figs 13A, C; 22A)

ZIV 1 pair (Figs 22A; 26A)
ZIl2; ZII 6; ZIV 8
(Figs 13B, C; 15B, C; 22A: 26A)

(sometimes 5 + 1) setae”. The distal segment was
confirmed as 5 + 1 setae or, as recorded in this
study for Lophozozymus pictor, 3 subterminal +
3 terminal setae. The above first stage zocas share
the same chaetotaxy for the following appen-
dages: maxillule, maxilla, first maxilliped, second
maxilliped and the somites of the abdomen.
Table 2 lists these appendages with a description
of their chaetotaxy and segmentation. Used in
combination, these characters may define the
Xanthidae MacLeay, 1838 5.5 Zoeal features
not shared by rthese species are the antennal mor-
phology, configuration of carapace spines and
setation and armature of the telson forks. It is
these features thar may provide characrers for the
Xanthidae at subfamilial level.

Recently Ng (1993) established a new Xanthidae
subfamily, Kraussiinae. He described the first
stage zoea for one of the species assigned ro this
new taxon, Palapedia valentini and suggested
(Ng 1993: 149) that several peculiar zoeal fea-
tures supported the establishment of a new sub-
family. These characters included the setal

ZOOSYSTEMA - 1998 + 20(2)

formula of the first maxilliped basis and the first
endopod segment of the first maxilliped. Two
extant first stage zoea from the original study
were dissected, the appendage characters reap-
praised, redescribed and figured in this present
study. A number of zoeal characters were over-
looked or misinterpreted by Ng (1993, fig. SA)
including absent dorsal carapace setation which
are present (this study, Fig. 22A); absent (Ng
1993, fig. 5C) small terminal scta on the anten-
nule which is present (this study, Fig. 22B); coxal
seration of the maxilla with 5 + 2 (Ng 1993,
fig. 5F) instead of 4 + 4 (this study, Fig. 23B);
basial formula of the first maxilliped with 7 (2,
1, 2, 2) setae (Ng 1993, fig. SH) instead of 10
(2, 2, 3, 3) (this study, Fig. 24A); first endopod
segment setation of the first maxilliped with two
setae (Ng 1993, fig. SH) instead of three (this
study, Fig. 24B); distal endopad segmenr setation
of the second maxilliped with five (Ng 1993,
fig. SI) setae instead of six (this study, Fig. 24B)
and the lateral processes on abdominal somites 1,
2 (Ng 1993, fig. 5K) instead of somites 2, 3 (this
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TasLe 2. — A list of first stage zoeal characters that, used in combination, may define the Xanthidae MacLeay, 1838.

Carapace 1 pair of posterodorsal setae
ventral carapace margin devoid of spines
Antennule uniramous, endopod absent
Mandible palp absent
Maxillule coxal endite with 7 setae
basial endite with 5 setal processes and 2 small teeth
endapod 2-segmented, proximal segment with 1 seta
distal segment with 5 (2 subterminal, 4 terminal) setae
exopod sata absent
Maxilla coxal endite bilobed with 4 + 4 setae
basial endite bilobad with 5 + 4 setae
endopod bilobed, with 3 + 5 (2 subterminal and 3 terminal) setae
exopod (scaphognathite) margin with four setae and one long distal stout process
First basis with 10 setae arranged 2, 2, 3, 3
maxilliped endoped 5-segmented with 3, 2, 1, 2, 5 (1 subterminal and 4 terminal) setae respectively
exopod 2-segmented, distal segment with four long terminal plumose natatory setae
Second basis with 4 setae
maxilliped endopaod 3-segmented, with 1, 1, 6 (3 subterminal and 3 terminal) setae respectively
exopod 2-segmented, distal segment with 4 long terminal plumose natatory setae
Third maxilliped absent
Pereiopods absent
Abdomen 5 somites
somite 2 with 1 pair of lateral processes directed anteriorly
somite 3 with 1 pair of lateral processes directed posteriorly
somites 2-5 with 1 pair of posterodorsal setae
pleopod buds absent
Telson posterior margin with 3 pairs of stout spinulate setae

study Fig. 25A, B). In fact the setal armarture of
Palapedia valentini, especially with respect to the
chaetotaxy of the first maxilliped, does not differ
from other Xanthidae as listed in table 2.

Mardin (1984, fig. 1) figured features for six
groups of xanthid zoeas and the first stage zoeal
appendages of Palapedia valentini agree with all
cight characters defining his group [ which inclu-
de (Martin 1984: 221): (1) dorsal, rostral and
carapace spines all well-developed; (2) the rostral
spine and the antennal protopod are approxima-
tely equal in length; (3) a reduced exopod with
two short terminal setae; (4) two subterminal
and four terminal setae on the distal segment of

| 218

the maxillule endopod; (5) eight setae on the
endopod of the maxilla; (6) basal endopod seg-
ment of first maxilliped with three setae;
(7) basal endopod segment of second maxilliped
with a single seta; and (8) dorsolateral knobs
(spines) on abdominal segments (somites) 1 and
2. Lophozozymus pictor first stage zoea contorm
to seven of Marrin’s eight group I characters.
However, the definition by Martin (1984) of the
antennal exopod character for his xanchid
group I, "Antennal exopod reduced |[...] never
armed with more than two short terminal setae”,
is ambiguuus. Lapbazaz}rmm. pictor possesses one
long subterminal seta in addition to the two

ZOOSYSTEMA +« 1998 » 20 (2)



short terminal serac and therefore it is unclear
whether this species would be placed by Martin
in his xanthid group |.

Rice (1980: 325) recognized three types of xan-
thid antennal exopod: (1) a rudimentary exopod
with one or two terminal serac or unarmed;
(2) an exopod subequal to or longer than spinous
process and with a seta more or less midway
along its length and (3) an exopod one third-one
quarter the length of the spinous process with
two or three terminal setae. The antennal exopod
of Palapedia valentini conforms to definition (1),
however, that of Lophozozymus pictor cannot be
assigned to any of the xanthid crivenia defined by
Rice.

Current evidence suggests that the antennal exo-
pod is not a zoeal character to define the
Xanthidae Macleay, 1838 (sensu Seréne 1984)
and its significance at subfamilial level remains
unclear. The presence of two rerminal setae on
the antennal exopod is of interest, but the impor-
tance of this zoeal character within the
Kraussiinae Ng, 1993, has yet to be established.

Acknowledgements

The authors considered working in the actic of
the Laboratoire de Zoologie (Arthropodes) with
Alain Crosnier a rare privilege. We thank Alain
for much support, encouragement and humour.
We would also like to thank Diana Chia for
assistance 1n collecting and patiently rearing the
zoeas of Lophozozymus pictus through to megalop
phase. Peter Ng acknowledges grant RP900360
from the National University of Singapore.

REFERENCES

Alcock A. 1898. — Marerials for a Carcinological
Fauna of India. No. 3. The Brachyura Cyclo-
metopa. Part I. The Family Xanthidae. Journal of
the Asiatic Society of Bengal, Calcutta 67 (2) No. 1:
67-233.

Chia D. G, B, Lau C. O,, Ng P. K. L. & Tan C. H.
1993. — Localisatian of toxins in the paisonous
mosaic crab, Laphozazymus pictor (Fabricius, 1798)
(Brachyura, Xanthidae). Toxicon 31 (7): 901-904.

Fabricius |. C. 1798. — Entomolngia Systematica
Emendata et Aucta Secundum Classes, Ordines,
Genera, Species, Adjectis Synonymis, Locis, Observa-

ZOOSYSTEMA - 1998 - 20(2)

Larval development of Laphozazymus picror

tiontbus, Discriptionibus, Supplementum Entomo-
logtae Systematicae: 572. Hafniae.

Guinot D. 1977. — Dunnées nouvelles sur la morpho-
logie, la phylogenése et la raxonomie des Crustacés
Décapodes Brachyoures, These de doctorat d'Erat és
Sciences, soutenue le 21 juin 1977 A& 'Université
Pierre-er-Marie-Curie. 2 volumes : 1-XV, 486 p..
XVI-XXIV, 56 p. [Rondorypé].

— 1979. — Données nauvelles sur la morphologie, la

hylogenese er la raxonomie des Crusracés
%écapﬁdfs Brachyoures. Mémoires du Muséum
national d'Histoire naturelle de Paris, série A,
Zoologie, 112 :1-354, pls 1-27.

Ingle R. W. 1991. — Larval stages of Northeastern
Atlantic crabs, An illustrated key: [1992] xii + 1-363,
figs 1-2.40. Nawral History Muscum Publicarions
& Chapman & Hall, London (Publication date
28 November 1991).

Llewellyn 1. E. & Endean R. 198Y9. — Toxicity and
paralytic shelltish toxin profiles of the xanthid
crabs, Laphvzozymues pictor and Zosimus aeneus, col-
lected from some Australian coral reefs. Toxicon 27
(5): 596-600,

MacLeay W, §. 1838, — On the Brachyurous
Decapod Crustacea. Brought from the Cape by
De. Smich: 53-71, pls 2, 3, m Smith A., Hiusrra-
tions of the Zoology af Sourh Afvica; consisting chiefly
of figures und descriptions of the objeces of narural his-
o1y collected during an expedition intn the intevior of
South Afvica, in the years 1834, 1835, and 1836, fit-
ted out by "The Cape of Goad Hope Atsaciation for
Exploring Central Africa’ together with a summary
of African Zoalogy, and an inguiry iite the geogra-
phical ranges of species in that quarter of the plabe.
Pﬂb.’hifrj under the Autharity of the fﬂrd.v
Commissioners of Her Majestys Treasury, Inverte-
bratae. Smuth, Elder and Cao., London (1849).

Martin . W. 1984. — Nates and bibliography on the
larvae of xanthid crabs, with a key o the known
xanthids zoeas of the western Adantic and Gull of
Mexico. Bulletin of Marine Science 34 (2): 220-239.

Ng P. K. L. 1993. — Kraussiinae, a new subtamily for
the genera Kraussia Dana, 1852, Palapedia. new

enus, and Garthasia, new genus (Crustacea:

ecapoda: Brachyura: Xanthidae), with descrip-
tions of two new species from Singapore and rl?t:
Phiﬁppinﬂ. Rﬂﬁ?ﬂ Bulletin ufZaa!ogy 41 (1):
133-157.

Ng P. K. L. & Chia D. G. B. 1994. — The genus
Glyptocarcinus Takeda, 1973, with descriprions of a
new subfamily, two new genera and two new spe-
cies from New Caledonia (Crusracea, Decapoda,
Brachyura, Xanthidae), Raffles Bulletin of Zoology
42 (3): 701-730).

Ng P. K L., Chia D. G. B., Koh E. Gi. L. & Tan
L. W. H. 1992, — Poisonous Malaysian crabs.
Nature Malaysiana 17 (1): 4-9.

Ng P. K. L & Clark P. F. 1994, — The first stage
zoea of Gaillardiellus orientalis (Odhner, 1925),

219



Clark P. F. & Ng P. K. L.

with notes on the subfamily Actaeinae (Crustacea:
Decapoda: Brachyura: Xanthidae). Raffles Bulletin
of Zoology 42 (4): 847-857.

Ng P. K. L., Tan L. W, H., Ng C. S. & Gopala-
krishnakone P. 1990. — Poisonous Crabs: 101-116,
in Gopalakrishnakone P. (ed.), A Colour Guide to
Dangerous Animals. Ridge Books, Singapore Univ.
Press, Singapore.

Rice A. L. 1980. — Crab zoeal morphology and its
bearing on the classification of the Brachyura.
Transactions of the Zoological Society of London 35:
271-424,

Seréne R. 1984. — Crustacés Décapodes Brachyoures
de I'océan Indien occidental et de la mer Rouge,

220

Xanthoidea : Xanthidae et Trapeziidae. Avec un
addendum par Crosnier A. : Carpiliidae et
Menippidae. Faune Tropicale 24 : 1-243, pls 1-48.

Terada M. 1980. — Zoea larvae of four crabs in the
subfamily Xanthinae. Zoological Magazine, Tokyo
89: 138-148.

— 1982. — Zoeal development of the chlorodinid
crab, Pilodius nigrocrinitus Stimpson. Zoological
Magazine, Tokyo 91: 23-28.

Yasumoto T., Yasumura D., Ohizumi Y., Takahashi
M., Alcala A. & Alcala A. L. 1986. — Palytoxin in
two species of xanthid crab from the Philippines.
Agricultural and Biological Chemistry 50 (1):
163-167.

ZOOSYSTEMA - 1998 « 20 (2)



ImEE BHL

Biodiversity Heritage Library

Clark, Paul F and Ng, Peter K. L. 1998. "The larval development of the
poisonous mosaic crab, Lophozozymus pictor (Fabricius, 1798) (Crustacea,
Decapoda, Brachyura, Xanthidae, Zosiminae), with comments on familial
characters for first stage zoeas." Zoosystema 20(2), 201-220.

View This Item Online: https://www.biodiversitylibrary.org/item/252213
Permalink: https://www.biodiversitylibrary.org/partpdf/268878

Holding Institution
Muséum national d'Histoire naturelle

Sponsored by
Muséum national d'Histoire naturelle

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Muséum national d'Histoire naturelle

License: http://creativecommons.org/licenses/by-nc-sa/4.0/

Rights: http://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 15 March 2023 at 03:48 UTC


https://www.biodiversitylibrary.org/item/252213
https://www.biodiversitylibrary.org/partpdf/268878
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

