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First zoeae of two pilumnid crabs of the family Xanthidae

Masatsune Takeda and Sadayoshi Miyake

Fsg-HR R A o ¥ 0 = 2B O b7 s =3 Pi-
lumninae TS H =12, FEHIETHDHIOITITH
Thh. iy avH =F Goneplacidae & DEER
BEFESTHCESHNETH L. ZDTDRMEFITEN
THMBUIHRCHEL <, ERsHBEH s »ic3h
TS, SRR ATEBOA T2, ik
SOBMSIEOEE U LA T S 0ENH 5.

BE o 7 hn =R » = 0w LR EFD
FTEKINTVAY, BAERBCLAERT 40T
35 I A o = Pilumnus vespertilio (Fabrici-
us), kx4 7 HH = Pilumnus minutus de Haan,
AL kv A4 RETFH = Actumnus setifer (de Haan) s
X8 Heteropanope glabra Stimpson G, Zh%ih
B1VZT7HBWEINTVLS (Aikawa, 1929, 1937).
M5k b T A4 = Pilumnopeus indicus (de Man)
& X %99 = Heteropilumnus ciliatus (Stimpson)
DWW =7 2RAEWTEILOT, 6 2EO
R T A &b, LR E DHBERERAT.

a5 t, XL OEHERGA SN
HEOUSABY M 5.

Mkl O ik
1) FS/AH= : Pilumnopeus indicus (de Man)
Heteropanope indica de Man, 1887, p. 53, pl.
3, figs. 1, 2.
Pilumnopeus indica : Sakai, 1939, p. 542, pl. 62,
fig. 4.

USRI DA U R, BEUZREKT, B
a1 W EHIOBAIT 1L HOE BRI H b, /NER
ETPRERES . HOMUBRI4 B/ 55D, 83,
4 B> 5 RIMTIa> TBRLSED TV 5. HEEHoD
ANWY 4 HEBDIEID, BA»LDAHIGN TS,

JaBi FE: 6.6 mm, HIF 9. 1mmTo 3 p5/
* ORI L h ERE I

1) AMKZBERSHFEHEERE, HI6TE

2) FAFFHZ: Heteropilumnus ciliatus (Stimp-
son)
Pilumnoplax ciliata : Stimpson, 1907, p. 92.
Heteropilumnus ciliatus: Sakai, 1939, p. 539,
pl. 66, fig. 3.

FIRECTHKEC IO, itz s B0
SRROEB2HC TS, BA, HirE, hEMR
DHILEN TS,

JAORME IS 7.4 mm, HE 10.9 mm TR
Wi 5 a0 TL iR ahi.

MR RIERT, FUNAP RS R K R
TLOWT, 1967428 A 20H DRFBHTIRIE L 12 B&
2 EOFIiEEZEL LTS BRY, WE2HEAT.

YabnEGAE BRETE BT KU I kT fE X
N, 134T 23~24C wwiicniz, WS S HADK A
{butes, 374 H =20 27 20HH %RHL
2. —HAFFH =0y =7 i2EH 1 BiEKERALD
16 BRIAFEL TN, #M7fHH18 6 ' FER L 72,
WENRB 1= FICUT, 2V 7@ ngh
7.

Bl V7 OEE

D FS/7FHHZ BERNO.5mm, £{2#) 1.7 mm
T, BHOA2HET 5. BHEIIK0. 2 mm THEEIH
L&D, BHCHSDABMUTHERTH 5 (Fig.
1), BIRRFEELTHT, WED» S /B3 EEERIT
F. EEEE L~ 5 RS JEHiX hix s, HI2
DRERPRLHTT & b lateral knob A6, F 12
F3~ 5 HIOBMAEITIZNI e XRYENALN
% (Fig. 1). #efiokimidvot@¥Yend, £
BX%HT % BEi%2ERT 5 (Fig. 2k). REHNE
X3 WD ITURHMES 234 5. BRiZL L 2L
(Af-Aikawa, 1929), SMUZEEEMHTIC 1 RE%2 %>
(A, BI-Aikawa, 1933).

1 ify (Fig. 2¢) 12 B2 ADES, 140D
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Fig. 1.

First zoea of Pilumnopeus indicus
(de Man) in lateral view.

HERMAT A, 2l (Tig. 2d-e) DFHHIIZEN
BRIRAIT Jaliid B3 50T A, Sl FiEoD
BRI E BITRE, »20RDTMICEL (AR
Aikawa, 1929), Mz 1 #2355 (A, Bi-Alkawa,
1983). WM AR IEBA T JEBICED 5N 5
TOc - AL AN
K (Fig. 21) @8RI8 E HERRI» 572 5.

FABRIRER 1L 20D A H LSS E 78 b i, 88 1 /NG

(Fig. 2g) i1t upper endite, lower endite kN
RNE» S5, HRIZ2 By, SOt 2
AFoxHTiz otz 6 A, EHOHIKIE 1 ROEWEHE
A BB, Upper endite DILHHTIXEARS 3 AD

HiRE & 2 ADOBEEDSA H N, lower endite |3 7 AD
WERZSA L. 2% (Fig. 2h) (282 HaR
CHM;, upper endite, lower endite 35 gNHH/iIEE
(B4 578 A, W, upper endite, lower endite
VAL SR T 2 HRTAYE U R R 2 A B W
JRERISIT 5 oA, HEIT3 A,
&, BT 4A, lower endite T3 A, HHT
3R E ZOWHHRIC 2 KOWTE2HT 5. BMEDH
BITIZ 4 ADLEL KOKEVALNS.

31 (Fig, 21) 3 E R 5725, AT
IZHH 5 D22 MY S NSNS, HIRIRChd hic
LONREL, JEHNC 4 ROBOIHREE GBI
BATAH. WIIZES 58k hish, HiBOHid
bzErhFEN3, 2, 1, 2, 5ADHMTRZRAA.
o5 2 W (Fig. 23) O & 41 FURD & D & [k
T, U A KOPRBTR 4>, PR3 Hik b7
h IO Mk b BV, BEAOHI» b Z2hEh
1, 1, 5KF2TH3.

VETRESTSHMERRL, FEUTHL, 2
MOWKRET, IO FEICE b EFEic EBird
3. EREEWNTEEMNCEERETH 505, L1
B, [ruEs, TR, KEEEEeETHL
V. BEIZERETH 505, w2y UHEDL D
TRFEENE LS. RO 1) FIEH, 2)
EREE, 3) Mok WmE, 4) WO®RAR I,
5) #52 M oMEIEAT T, 6) AW, 7)) #1,
2 HHMOAEER, 8) M1, 2By THICZ
2T, 9) ZEHOKR, & AL,

2) AFFH— HEFO0.65mm, 2EF2.4mm
T, WU, RO TRT 25 L 134 0. 8 mm
THERL b b EFhiTied, JEbARRL TR,
R, AR 1/3T, B DELICTA
whAmd 5 (Figs. 3, 4a-b). MBILM 1 ~ 5 MK
LREHO6 ML bsA. 2 EEOEETEE < 1T
G lateral knob H3dh b, F 72208 3 IO HRIC
BHICA S 1/NBRE S (Fig. 4b). J2ili (Fig. 4k)
WRTFED b O & IENTEEO MG % & D08, WIfHRD
YA RN,

2 iy (Fig. 4d-¢) OWIITIBNTCIZd 525,
DL D WS E LTRSS LS. Kl (Fig. 410)
WEPRBRRIES S FERE L b g b, & T MEREO T
FEHELUW. 2N (Fig. 4h) OWiMIEOHIRIE
Sl LSO BEBIRTH . 2O 1 A (Fig.
4c), H1/HE (Fig. 4g), #1, 23HM (Fig. 4
i-j) BEEO D ELITAKTHS.

upper endite Rz 3
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0.25 mm

0.25 mn

Fig. 2.

First zoea of Pilumnopeus indicus: a. anterior view, b. posteri-
or view, c. antennule, d-e. right and left antennae, f. mandible,
g. maxillule, h, maxilla, i. first maxilliped, j. second maxil-
liped, k. telson.
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0.5 mm

Fig. 3.

First zoea of Heteropilumnus ciliatus
(Stimpson) in lateral view.

7

72 N

I hH =B Pilumnus O 17O RMEL
T, B, AU, Mo NTES DL, A2 M
OREDEE EIRITFAETH B T &, RO lateral
knob H3ifi2, 3WEIKHHC &, BICRBIAMLAL
FHELTNDHL EREMRF 6N % (Lebour, 1928,
Aikawa, 1929). 4 R 7 # =i Actumnus O 1)~
FERBWTH, LRORFHIIATRAKETH S (Alka-
wa, 1937). X W =FoO4 ¥4 =@ Leptodius
DE 1V 7%, 82 MO FEEORIRILE L
D BHSPICENC LITL hABRKHIINS.

% %49 = Heteropilumnus ciliatus Oy EAHINL
BROESBRENZEPEINTVAEDY, Z0OH 1Y
7RI T AN =ER L2 B0 O LITEH—DR

WO EITIDA,

NS 2 4 ¥ = Pilumnopeus indicus ONf§1- )7
O 2 fufi3s L O RHIOIEIRIL 7 7 =D $ O
ERITHEETH 55, — /I8, U2 ROTED,
[FIFRITES 2 itz oD & lateral knob % %D &N 5 4%
Mz, AoXy=F sy = R0 BT R
T, 7 T4 =F Majidae O Inachinae OF(Jo>)
I7THILNTNSEDATHS (Lebour, 1927). L
DUTTHH =HROE 1V = 7 T4 RF
BTHHORKL, 72X 2RO 1V =7 T
ML D WIF IR E UTHEL TV B TR Y
WEEBlIh A,

NS FH =i 1 =71 Alkawa (1929) 1T .k
DT SN Heteropanope glabra Stimpson ¢
P17 EPIT %, UL Gurney (1939) i1
Tesch (1918) (T k> TW& advic Heteropanope
tridentata (Maitland)" o ¥ 1 =71 H. glabra
ERLMDTVAC ERIEH L, WD BIO ML
UK E SN TOWRWiliei 2535 U 72, Aikawa O
BT LAY, FaB R T OO, & < IKTK
BOMITH 6B ELUTWAD, H. glabra |3 TTALL
WTIZORPRNID» L RYEINT WD (HE—D WS
Yokoya, 1933—Tosa Bay, 126 m deep). U72H32 T
Aikawa O H. glabra 3\ 5 7 F7% =Td % fhett
DN EL,

U #

F X =R hy =R 2 Bofi1 S 7O
BRI DWTIEL, EEURO b O & bl 1z,

1) NI 4 = Pilumnopeus indicus D51/
T7HORE, AEERRE, FI O lateral
knob MY 2 WEHCDAREL TWA T, F U+
=Bt Xanthidae O4 7 #4 =iffiF} Pilumninae @ %
LTIRFERTHA. s ORI 7 £ 4 = Maji-
dae ¢» Inachinae DFED d DTHIL N T 55,
bTAT =DM T RIEMS AL REETH S
FTIXBlEN A 882 Ml LT BER A &
B3 M ThHC L, JEHNENT 350 PIREEE &
JEX DM/ L2 20 A% AL TR RTAHC
L, T HhF =@ Pilumnus LA XRTH =R
Actumnus & [FRESECH 5.

2) ¥ %+ H = Heteropilumnus ciliatus OE 1)

1) Bass (1933) i X 1vi& Pilumnopeus tridentatus
EE¥ B, ERL SEPHMEILEHL
I hTwizn,
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Fig. 4.

f

First zoea of Heteropilumnus ciliatus: a. anterior view, b,
posterior view, c. antennule, d-e. right and left antennae, f.
mandible, g. maxillule, h, maxilla, i, first maxilliped, j. second
maxilliped, k., telson,
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Summary

During low tide on the 20th August 1987, two berried pilumnid crabs, Pilumnopeus indicus (de
Man) and Heteropilumnus ciliatus (Stimpson) of the family Xanthidae were taken at the rocky
shore of Tsuyazaki, Fukuoka Prefecture. The first zoeae of both species were hatched next day,
but the subsequent stages could not be obtained. In P. indicus all zoeae were dead the day after
tomorrow, whereas in H. ciliatus they lived for six days.

The characters of the first zoeae are as follows,

1) Pilumnopeus indicus (de Man). The cephalothorax (0.5 mm long) has only the dorsal spine
(0.2 mm long) which is considerably shorter than the antennae (Fig, 1). The abdomen is composed
of five segments and the telson, its total length being 0.7 mm. The lateral surfaces of the second
abdominal segment are furnished with a lateral knob on both sides, which is not acute and slightly
curves anteriorly at its tip. The posterolateral margins of the third to {ifth abdominal segments
terminate as small spines which overlap the next segment. The telson (Fig. 2k) has a lateral
spine on each prong and three pairs of hairy spines on its inner surface.

The antennule (Fig. 2c) has two terminal aesthetes and one smaller seta, The protopod of
the antenna (Fig, 2d-e) forms a tapering process which bears some short spines on the distal
surface and nearly as long as its exopod.

The endopod of the maxillule (Fig. 2g) is two-segmented. The distal segment bears six
terminal setae which are in three pairs, and the proximal one bears only a long seta. The upper
endite has three stout spines and two long sctae, and the lower endite has seven setae. The
maxilla (Fig. 2h) is composed of endopod, upper endite, lower endite and scaphognathite, The
unsegmented endopod is bifurcated at the tip and bears eight setae.
are also bifurcated and bear seven and eight setae respectively.
margin of the scaphognathite,

Four swimming setae are found on each exopod of the first and second maxillipeds (Fig. 2i-j).
In the first maxilliped the exopod is indistinctly two-segmented with a constriction, while the
endopod is five-segmented, its setation being 3, 2, 1, 2, 5 in number. In the second maxilliped the

The upper and lower endites
Four soft hairs project from the
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endopod is three-segmented, its setation being 1, 1, 5.

The distribution of chromatophores is as follows: (1) median to each eye, (2) basal portion of
dorsal spine, (8) lateral surfaces of cephalothorax, (4) posterolateral margins of cephalothorax,
(5) exopods of antennae, (6) mandibles, (7) basipods of first and second maxillipeds, (8) first and
second abdominal segments, along intestine, and (9) all abdominal segments, ventral surfaces,
especially near joints.

2) Heteropilumnus ciliatus (Stimpson): The cephalothorax (Figs. 3, 4a-b) is 0. 65 mm long and
has dorsal, rostral and lateral spines. The dorsal spine (0.8 mm long) terminates as a slender hook,
being slightly longer than the rostral spine. The lateral spines are about one-third as long as the
dorsal one, and slightly curve downward at the tips, The second and third abdominal segments
bear a pair of short spines or lateral knobs, of which the second is obtuse at the tip and projects
laterally, while the third is sharp and strongly curves posteriorly. The telson (Fig. 4k), antennule
(Fig. 4¢), maxillule (Fig. 4g), and first and second maxillipeds (Fig. 4i-j) are nearly same as
those of the preceding species.

The presence of all the spines on the cephalothorax, longer exopod of the antenna and the
lateral knobs on the second and third abdominal segments are the characteristics for the zoeae of
the members of the genus Pilumnus, such as a British P, hirtellus, two Indo-Pacific P. minutus and
P. vespertilio. They are nearly applicable to the zoeae of the genus Adctumnus. The first zoea of
Heteropilumnus ciliatus appears to be closely related to those of pilumnid genera of the family
Xanthidae, though the zoeae of the allied genera of the family Goneplacidae are not available for
comparison,

In the family Xanthidae it is remarkable that the first zoea of Pilumnopeus indicus bears only
the dorsal spine on the cephalothorax and a pair of lateral knobs only on the second abdominal
segment. According to Lebour (1927), some species of the subfamily Inachinae of the family
Majidae bear above-mentioned features. In the first zoea of P. indicus, however, the pleopods are
not developed at all, while in the first zoeae of the family Majidae the pleopods are developed as
rather prominent buds on the second to fifth abdominal segments.

The first zoea of P. indicus bears very close resembrance to that of Heteropanope glabra
Stimpson represented by Aikawa (1929, pl. 3, fig. 13) for the presence of only the dorsal spine on
the cephalothorax, In Japanese waters H. glabra was only reported from the Tosa Bay of depth
126 m by Yokoya (1933). Aikawa (loc. cit.) wrote that the berried crabs live among sea-weeds,
especially calcareous algae, below low water marks. So that Aikawa’s H, glabra may be not true
Heteropanope, but may be identified as P. indicus.



