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The best-known edible crab of Java is the ““kepiting”’, Seylle scrrala
(Forskal), which is eaught quite near the coast in very shallow water and
in the salt-water fish-ponds along the coast, where it lives in holes. [t Iy
the “mangrove-crab’ of Australia where it occurs especially along the
northern coasts (Plate X, a).

"Another swimming erab is landed ahmnost daily in considerable quantity
at the fish-market of Batavia and meets with a ready demand by the native
consumers. It is known by the Malayan name “‘radjungan’’, and is identical
with the ‘‘blue swimming crab’ of the Aunstralians: Neptunus pelagicus
(Linng). Especially the males are beautifully coloured and form a true
ornament in our newly opened seawater aquarium. The females are of much
duller colour and would not themselves deserve the name ‘“blue’’ swimming
crabs. Moreover they are smaller than the males and have relatively smaller
chelipeds.

That this speeies plays an important role also in Australia is cvident
from what StEAD (1) writes on it:

“N. pelagicus is the most common of our pelagic Brachyvura, being the
principal edible erab of the Sidney Fish Markets. Incidentally [ might
mention that great numbers of these are sold every morning in these mirkets,
with an oceasional sprinkling of four other species, viz. Nepl. senguinolentus,
Seylla serrate, Charybdis eruciatus and Plalyonychus bipustulatus™.

Along the Atlantic coasts of America a sindilar role is played by the
kindred ““blue erab’’, Callinectes sapidus, whose life history has been studied

(1) D. G. Steap. 1898, Contribution to a knowledge of the Australian Crustacean
Fauna, I, Observations on the Genus Neptunus, in: Proe. Linnean Society of N. S.
Wales, Vol, XXIII,
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in detail by ITay (1) and Courcinn (2). In some places it has even given
rise to an important industry (3). The erabs are cooked, the meat is picked
out with a sharp-pointed knife and packed in tin eans which arc packed
again in barrels with ice. The waste remnants of shell are sold 1o {ertilizer-
factories.

Although the common radjunean strongly prevails among the catches
landed at the fish-market of Batavia, yet we sometimes find a nwunber of
other speeies among them too, though never in any considerabic quantity.
Gradually 1 have gathered some nine of these speeies, known among the na-
tives as radjungan, radjunean bintang (bintang == star), r. karang (karang ==
coral), . batu (batu —- stone), r. hidjau (hidjan = green), r. batik (batik ==
the native way of applying colowred ormaments on eotton, as a rule brown
and blue} and r. angin (angin =— air, wind). They were all sent to Holland
for examination and identification, the results of which are found below.

1. Meptunus pelagicus (Linn¢), radjungan (Plate X b and XI).

Lagurvs Reidjungon, G 1 Ryfm\n*nms, 1’ Amboinsche Rariteitlkaner, Amster-
dam, 1705, 1st book, p. 11 and plate VIT, R. (Rfumrmvs Gedenkhboek,
edited by the Koloniaal Museum, at Haarlem, 1902, p. 103).

Cancer pelagicus, Liinng, Museum Ludovieae Ulricae Reginae, Holmiae, 1764,
p. 434,

Lupca pelagica, 11 Minxw Fowarpg, Hist. Nat. des Crust. T, 1834 p. 450.

Portunus (Neptunus) pelagicus, W. b Haan, Fauna Japonica, Crustacea,
1835, p. 37, Tab.IX @, Tab. X 4.

Neptunus pelagicus, A, Minxe Epwarps, Archives du Muséum, X, 1861, p. 320.

Neplunus pelagicus, A. Ancock, Materials for a Carcinological Fauna of
India, Nv. 4. The Brachyura Cyelometopa, Part 11. The Families Portuni-
die, Canenidae and Corystidae.  Caleutta, 1899, p. 34 (in: Journal Asia-
tie Soe. of Dengal, vol. LXVILL, part. I1, nr. 1, 1899).

Distribution: Red Sea (Suez), Mediterranean (Port Said), Indian Ocean
(Natal, Zanzibar, Mozambique, Madagascar, Coasts of India), Persian
Gulf, Mergui Arvchipelago, Singapore, Indian Archipelago, Philippines,
coasts of Awustralia  (Port Jackson, Swan River, Shark Bay, Western
Australia), New Zealand, New Cualedonia, Tahiti, China Sea, Japan.

(1) Hay, W. P., 1905, The Life IIistory of the Blue Crab, in: Report U. S. Bureau
of Fisheries, 1904.

(2) Cuvraiurr, E, P, 1919, Life History of the Blue Crab, in: Bulletin Bureau
of Fisheries, Vol. 36, p. 95.

(3) Roperrs, W, A, 1905, The Crab Industry of Maryland, in: Report Dureau
of Fisheries, 1904, p. 423.

Citvreninnn, W, P, 1919, Crab Industry of Chesapeake Bay, ibid. 1918,
appendix TV. .
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Rumprius (le.) alveady says that thig is the most common of edible erabs,
hbut he reckons among this species also the Nepfunus sanguinolentus (Herbst)
which in the Bay of Batavia is mueh less common.  Ile says further that the
Malayans call it Retdjungan, Reidjucan and Rindu Rindu, also Cattam
(ketam) bulan (which means *‘moon-crab’ ). The Amboinese eall it “‘lLieytim
Yatallan’’ after the resemblance to the out-spread wings of the bird Tallan,
1.e. the “‘shear-bird’’ (Fregula).

Among the species of swimming cerabs mentioned in this article this is
the one in which the sexual dimorphism i3 most strongly pronounced, the
males being larger and having more clongated limbs than the females, and
showing a fine blue eolour which is missing in the latter. H. Muxro Fox
(ef. Nature, 1924, p. 714) has traced the igration of this speeies through
the Suez Canal into the Mediterrancan sinee 1889, It is found now along
the Mediterrancan coast from Alexandria to Haila.

2. Neptunus sanguinolentus (llerbst), radjunean hintang (Plate N1I a).

Cancer sanguinolentus, J. F. W. Huirnst, Versueh ciner Naturgeschichte der
ICrabben und Krebse, Berlin, 1790, Bd. T, p. 161, Tab. VIII figs. 56, 57.

Lupca sanguinolente, 1I. Minne Epwarpg, Hist, Nat. des Crustaeds, Paris,
1834, 1, p.451.

Neptunus sangusnolentus, A. Ming Epwarps, Ttudes zoologiques sur les
Crustaeés réeents de la famille des Portuniens, in: Archives du Muséum,
X, 1858—1861, p. 319.

Neptunus sanguinolentus, A. Auvcock, Materials for a Careinological Fauna
of India, Nr. 4. The Brachyura Cyelometopa, Part II, The Families
Portunidae, Caneridac and Corystidae, Caleutta, 1899, p. 32 (in: Journal
Asiatie Socicty of Bengal, Vol. LXVILI, Part I, nr. I, 1899).

Distribution: Red Sca (Coast of Krythraca), Natal, Cape of Good Ilope.
Indian Ocean, Indian Archipelago, China Sca, Japan, Iawaiian Islands,
Kast- and South-Australia.

No such marked sexual dimorphism as in Neptunus pelagicus oceurs in
the present specics, males as well as females having the general appearanece
and colour of the female of the foregoing speeies, without, however, quile
attaining the size of the latter.

As to their occurrence round the Iawaiian [slands IIeNsmAw (1) re-
marks: ‘“The common bay erab, numbers of which are brought in every time
the fishermen draw their nets” (Neptunus pelagicus is not mentioned for
the Hawaiian Islands).

(1) ef. Mary J. RariipuN, The Brachyura and Macrura of the Hawaiian Is-
lands, in: Bulletin of the U. S. Fish Comumission, Vol. XXIII, part III, 1906.
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3. Charybdis (Goniosoma) erythrodactyla (Lamarck) (Plate XV a).

Thalanuta erylhro-dactyle, H. MiLNE Epwarps, Hist. nat. Crust. I, 1834, p. 464.

Goniosoma crythrodactylum, A. Mung Epwarps, in: Archives du Muséum,
T X, 1861, p. 369.

Gontosoma erythrodactylum, J. (. pe Max, Ueber cinige neue oder selienc
indopacifische Brachyuren, in: Zool. Jahrb. Abt. Systematik, Bd. 1V,
1889, p. 424.

Charybdis erythrodactyla, G. Nosiui, Bull. scientitique Franee ct Belgique,
X1, 1906, p. 118, {ig. 3.

Charybdis (Goniosoma) crythrodactyla, G. Nosini, Faune Carcinologique de
1a Mer Rouge. Décapodes et Stomatopodes, in: Annales Se. Nat. 9e sérig,
Zool. T. IV, 1906, p. 194.

Distribution: Red Sea (Djeddah), Amirante Islands, Ceylon, Mauritius,
Moluceas, Flores, Tahiti, Marquesas and Hawalian Islands.

The only sample cver brought to us from the Bay of Batavia, a male,
is figured here. The upper surface of the carapace is eovered with short felt,
with the exeeption of the teeth, of the border and of the grahulur transverse
ridges shown in the figure. Colour dark olive-green with a large, round,
red blot on the branchial regions. Iore-legs pale flesh-coloured, fingers at
the proximal half purple-red, the distal half and the teeth black; spines red
at the base. Walking and swimming legs reddish, covered with red dots.

4. Charybdis (Goniosoma) cruciata (Herbst), radjungan karang (Plate
XIIh).

G. . Rumrarus, D’Amboinsche Rariteitkamer, 1705, 1st book, p. 11, and plate
VI, letter R.

(Rumrmus Gedenkboek, 1902, p. 102, under the name: Goniosoma cruciferum
(Fabr.) A. M. Edw.).

Cancer crucietus, J. F. W. Hurssr, Le. Bd. TI, Heft 5, 1794, p. 155, Tab. 38,
fig. 1.

Portunus crucifer, I"aBricrus, Supplementum Entom. Syst. 1798, p. 364.

Thalamile crucifere, H. MinNe Epwarps, l.e. 1834, p. 462.

Gomosomae cruciferum, A. MiNe Epwarps, le. 1861, p. 371.

Charybdis (Goniosoma) crucifera, A. Ancock, le. 1899, p. 51.

Charybdis cruciate, M. J. RatuBuN, The Danish Expedition to Siam 1899—-
1900, V, Brachyura. Copenhague, 1910, p. 363 (in: Kgl. Danske Vidensk.
Selsk. Skrifter, 7. Rackke, Naturvidensk. og. Mathem., section V. 4).

Distribution: Indian Ocean, South Africa (Port Alfred), Indian Archipelago,
China Sea, Japan, Australia.
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This species is fairly often met with at the Pasar ikan. Although the
malayan name secms to imply that it is found especially on the karang (eoral-
reefs), yet there seems to be no question of a preference of the animal to the
latter. It is found on muddy ground and in the sero’s as well.

Rev. SteBiNG (A history of Crustacca, London, 1893) writes: ““It is per-
haps this species that suggested the story found in the old writers that on
one oceasion, to calm the sea, Xavier threw a crucifix into it, and that this
was afterwards restored to him by a erab.”

The fine brown and créme colours make this speeies one of the most
beautiful swimming crabs.

i

5. Charybdis (Gomiosoma) natator (Ilcrbst) H. M. Iidw., radjungan
batik (Plate X1IT a).

Cancer natator, J. F. W. Herssr, Naturgeschichte der Krabben und Krebse
11, 1796, p. 156, Pl. XL, fig. 1.

Thalamite natator, . M. Epwarps, Histoire naturelle des Crustacés, 1, 1834,
p. 463, I1. 17, figs 13 and 14.

Lovtunus (Charybdis) granulatus, W. b Haan, Fauna Japoniea, Crustacco,
1835, p. 42, PL. 1, fig. 1 . '

(fonivsoma nalator, A. MiuNe Kpwarps, Archives du Muséum X, 1861, p. 370,

Charybdis (Goniosoma) natator, A. Ancock, Materials for a carcinological
Fauna of India, Nr. 4, Part 1I. Calcutta 1899, p. 61,

Distribution: Red Sea, Mozambique, Natal, Mayotte, Amirante Islands, Ceylon,
Madras, Pondicherry, Singapore, Phillippines, Penang, Celebes, Amboina,
Shanghai, Japan.

This species shows a very wide distribution but I suppose it is nowhere
very cominon: Professor Arcock (l.c.) says that only 10 samples are present
in the Indian Muscum at Caleutta, from Ceylon, Madras and Pondicherry,
and one from Singapore, and in all my (Dr Man’s) publications it is men-
tioned only twice. Neither does it occur often in the remaining literature.

The best figure is that given by D IIaax (I.e.), where, however, the
anterior one of the six lateral tecth of the carapace appears not sufficiently
truncate. - D Haan himself, however, alrcady remarks in his deseription
“‘Dentes laterales supremi iruncati (oblusiores quam in figura laudata)’.
One may recognize Charybdis natator (Herhst) casily by the rveddish colour
of the lateral and frontal teeth, by a number of transverse and finely gra-
nulous ridges on the carapace and by the numerous spines and knobs on the
fore-legs which, moreover, show a blue tint on the inner side of the base of
the fingers of the chela,
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6. Charybdis (Goniosoma) lucifera (Fabr.), radjungan batu (Plate
XTIIT h).

Portunus lucifer, Fasricivs, Supplem. Entom. Syst., 1798, p. 364,

Gondosoma  quadrimaculalum, A. Mg lipwarps, le. 1861, p. 375, plate
XXXIV, fig. 3.

Gondosoma luciferum, J. G. pi Max, Report on the Podophthalmous Crustacea
of the Mcergui Archipelago, London 1888, p. 83 (foot-note), in: Journ.
Linn. Soeicty, Zoology, Vol. XXTI. t

Charybdis (Goniosome) quadrimaculala, A. Ancock,l. e. 1899, p. 54,

Charybdis lucifere, M. J. Rarupux, Le. 1910, p. 364, plate II, fig. 10.

Distribution: Coasts of the British-Indian Peninsula, Malabar, Siam, Java
(Batavia, miss RaTusun).

7. Thalamita crenata Ltr., vadjungan hidjau T (Plate X1V a).

Porlunus crenatus, Larrinee, Colleetion du Muséum.

Thalamita crenala, 1. Riiveen, Besehrveibung und Abbildung von 24 Arten
kurzschwiinziger Krabben. TFrankfurt a.M. 1830, p. 6, plate 1, fig. 2.

Thalamita crencte, 10 Minne Epwaros, TTist. Nat. des Crustaeés, I, 1834,
p. 461.

Thalamila crenata, F. Kravgs, Die Sidafrikanischen Crustaceen. Stuttgart,
1843, p. 25,

Thalemite crenata, A, MuxNi Epwarps, Arvchives da Muséum, X, 1861, p.
365, 367.

Thalamite prymaa, R, Kossnasy, Zool. Krgebnisse einer Reise in die Kiisten-
gehicte des Rothen Meeres, Leipzig, 1877, 111, Malacostraca, p. 47.
Thalamita crenala, J. G pe Max, in Jouwrn. Linn. See. London, Zoology, vol.
XXII, 1888, p. 79, and in: Abhandl, Senckenb. Naturf. Gesellschait,

Trankfurt a M. Bd. XXV, 1902, p. 644

Thalamila crenala, A, Aucock, Le. p. 76.

Distribution: Red Sea (Nuez), Tndian Ocean (coast of Natal, Mozambique,
Madagasear, Bombay, Persion Gulf, Mergui Archipelago, Andamans,
Penang, Singapore), Indian Archipelago, Cape York, New Caledonia,
Samoa, Fiji, Marquesas and Society Islands, Cavolines, Liu-kin-Islands,
coasts of China.

Kossmany (le) amwd Avcock (Le) are inelined to consider as helonging
to one all the species of the genus Lhalamdla in which, as in Thalomila prymaa
(Herbst), cight frontal tecth are present and the basal joint of the outer
antennae is mueh broadenced, this one species then heing Thal. prymne (Herbst).
The species mentioned ave: Phalamita crencta Latr., coeruleipes Jaequinot
and Luecas, crassimane Dana, spinimena Dana, picte Stimpson, Dance Stimp-
son, and Stimpsonii A. M. — Tdw. Arcock (Le. p. 76), however, says: “‘But



//9.78

II. C. Drrsmax and J. G. pi Max: Radjungans. 314

as it is only occasionally that one eneounters specimens that show a combi-
nation or confusion of charaeters I prefer, for convenience, 1o consider the
usually accepted speeies as distinet”’. With whieh opinion I agree (De Max).

M. Wesrr (Zodl. Ergebnisse einer Reise in Niederl. Ost-Indien, 11, p.
285) collected a few more speeies of this genus near the isle of Enkhuizen in
the Bay of Batavia. These are: Thalumila prymue and Admete IIerbst,
besides Th. Danie Stimpson.

8. Thalamita Danae Stimpson, vadjungan hidjauw [T (Plate X1V D).

Thalamila crenata, J. D. Daxa, U, 8. Bxplor. Exped. Crustacea, Pt. 1. p. 282,
plate XVII, figs. T a—h.

Thalamita Danae, W. STMrsox, in: Proe. Acad. Nat. Sciences of Philadelphia,
Mareh 1858, p. 37.

Thalemite Danae, A. Minne Epwarps, Arehives da Muséom, N, 1861, p. 366,
plate XXXVI, figs, 1-—1 e.

Thalumite Danae, J. G4 pi MaN, in: Jowrnal Linn. See. London, vol. XXITT,
1888, p. 78, plate 1V, figs 8 and 9, and in: Notes from the Leyden
Muscum, vol. XV, 1893, p. 285, and in: Abhandl. Senckenh. Natarf. Ge-
sellseh., Frankfurt a M., Bd. XXV, 1902, p. 644, plate XXNI, fig. 28,

Thalamite Danae, A. Ancock, le. p. 77.

Distribution : Red Sca (Obock), Mozambique, Mergui Archipelago, Andaman-
Islands, Indian Archipelago (Padang, Java, Amboina, Ternate, Timor,
Ceram), Honglkong, Auckland.

In hig article (1.c. )@8) on the Crustacea Podophthalma of the Mergui-
Archipelago DeE Man has suggested that Thalomile Stimpsont A. M. Epw.
(l.e. 1861, p. 362, I’L. XXXV, fig. 4) must be considered as a vaviety of Thal.
Dange. 11, however, one compares the full-grown samples of Thal. Denae and
Thal. crenate with each other, the differences are so great that it seems

almost impossible that these two speeies should be identical.
L 4

9. Podophthalmus vigil (IFabr.), radjungan angin (Plate XV Db and ¢).

Portunus vigil, J. C. Fapricits, Supplementum Kntomol. Syst. 1798, p. 363,
ur, 1,

Podophthalmus spinosus, J. B. P. A. pe Lavarck, Ilist. Nat. des Animaux
sans Vertéhres, V. p. 1567,

Podophthalmus spinosus, A. G. Dusmaresr, Considérations Générales sur Ia
Classe des Crustacés cte., Paris, 1825, p. 100, plate 6, {fig. 1.

Podophthalmus vigil, H. Mu.xn Epwarps, Histoire naturcle des Crustacés,
I, 1834, p. 467, and in: Régne Animal de Cuvier, Atlas, plate IX, fig. 1

Portunus (Podophthalmus) vigil, W. pE ITaax, Fauna Japoniea, Crustacea,
1835, p. 44,
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Podophthalmus vigd, A. MiLNg EpWARDS, in: Archives du Muséum, X, 1861,
p. 420.

Podophthalmus wvigil, B, J. Miers, Report on the Challenger Brachyura,
T.ondon, 1886, p. 207.

Podophthalmus vigil, J. G. pE MAN, in: Sammlungen des Geologischen Reichs-
Museums In Lelden, Ser. I, Bd. VII, Leiden, 1904, p. 274.

Distribution: Red Sea, Indian Ocean, coasts of Siam, Japan, Hawaiian Islands.

This speecies, distinguished from all other indopacific swimming erabs by
its enormously elongated eye-stalks which oecupy together the whole hreadth
of the earapace, was thus far missing in all the Decapoda-collections identified
by me (Dr Max). All these collections, however, belonged to the litoral fauna,
not to the deeper water. The Datavian fishermen bring it up from a depth
ol about 15 fathoms, while fishing there for “‘peperrek’’ (small fishes belonging
to the genera Kguule and Gazza).

In this speecies also the sexual dimorphism is very evident, the males being
here, as in Neptunus pelagicus, larger and having more elongated limbs than
the females.

Good figures of this species are to be found in the ahove mentioned
work of Desmarest and in Cuvier’s Réene animal. Professor ALcock, euri-
ously enough, does not mention it in his ‘‘Materials’’ of which the part on
Portunidae appeared in 1899. Tle, however, deseribes a second species of this
genus under the name of Podophihalmus nacreus A. Avcock; this species,
living in the Gulf of Martaban and on the coasts of the Andaman Islands,
shows a quite different carapace which is less strongly broadened, whereas
the eye-stalks reach to bheyond the large lateral tooth of the cephalothorax.
The Pod. nacreus, the second speeies known of this genus, approaches in its
cliavacters and external appearance the genus Fuphyler deseribed in 1862
hy SrivesoN and comprising the swimming crabs of the West-Indies.

In 1904 T wrote (Le.) on some ten samples of Podophthalmus vigil from
post-tertiary layers of the Minahassa, Celebes.

Tor the sake of casy determination Dr. b Man has made the following
dichotomous table.

Table for the determination of the Batavian radjungans.

1. Eye-stalks of moderate length, the latter being always considerably less
than the breadth of the front, i.e. the part situated between the two eye-
holes.  Tront  directed horvizontally forwards, not bending downwards.
Outer border of the eve-holes veaching laterally less far than the next
following part of the earvapace which bears a series of teeth of which the
hindmost reaches furthest outwards.

A. Lateral border of the carapace with nine teeth (1), including the

(1) To this group belongs also the common “kepiting” (Scylla serrata).
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tooth on the outside of the eyc-hole. The hindmost of these tecth
terminating into a fairly long spine.

1. A sharp spine at the end of the hind border of the arm of the
forelegs. Posterior half of the earapace without three large red
round spots.

Neptunus pelagicus Linné.

2. Hind border of the arm of the fore-legs without spine at the
extremity, Three large red roundish spots on the
posterior half of the carapace.

Neplunus sanguinolentus (Herbst).

B. Lateral border of the carapaee with six or seven teeth, including
the tooth on the outside of the cye-hole.
1. Lateral border of the carapace with seven tecth, the second and
the fourth one being rudimentary.

Charybdis (Gontosoma) erythrodactyla (Lamarek).

2. Lateral border with six teeth of equal size.
«. The first or anterior one of these six teeth, which forms the
outer border of the eye-hole, is truncate or even slightly conecave.

(.

bb.

The whole animal looks smooth, hairless. No trans-
verse finely granulous ridges oceur on the posterior half
of the carapace, behind the finely granulous and slightly
curved line which unites the hindmost lateral teeth. First
or anterior lateral tooth generally slightly concave. Fore-
legs smooth, with spines but not granulous. On the
middle of the carapaee a pale figure in the shape of a
cross, and on both sides two pale bands uniting anteriorly
and ending on the outside of the eye-holes.

Charybdis (Gondosoma) cruciate (Herbst).

The whole animal covered with a very short, grey, felt-like
hair-coat which, however, leaves free the finely granulous
ridges on the carapace, the margin of the lateral and front-
al teeth, the spines and knobs of the fore-legs, these free
parts all showing a bright red colour. On the posterior half
of the carapace, behind the finely granulous transverse ridge
joining the posterior lateral teeth, a few more finely
granulous transverse ridges are found, viz. one, interrup-
ted for a short distance in the middle, on the regio car-
diaca, and on either side two shorter ones, one behind the
other, on the regio branchialis, the anterior one of these
being slightly broader than the posterior one. The first
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or anterior one of the six lateral tecth truneate, but not
coneave. Forelegs coarsely granulous.
Charybdis (Goniosoma) natator (Herbst). I, M. Edw.

b. The first or anterior one of these six teeth, which forms the
outer horder of the eye-hole, terminates in a pointed tip, in
the same way as the o)él—er ones.  On the posterior half of the
carapace four large pale spots, two on ecither side, the median
ones being larger than the ouler ounes.

Charybdis (Goniosoma) lucifera (Fabricius).

C. Latcral border of the carapace with five teeth, ineluding the first
or anterior footh at the outer horder of the eye-holes and sometimes
with Tittle denticles in the interdental spaces. The fourth lateral
tooth has the same size as the fifth or posterior one, not mueh
smaller,

a. Upper surface of the carapuace smooth, the transverse lines on the
anterior half very finely granulous, not very conspicuous.  (helae
on 1he outer and the inner side, as well as the under surfaee,
completely smooth.

Thalamite crenale Ladr.

b. The granulous fransverse lines on the upper surface of the cara-
yiee very conspicuous, the anterior four strongly developed. Chelae
I A 1 ) gLy 1

Fig. 1. Undcrside of the foreleg of a Thalwmila crenala Latr.
1] ' Daitae Stimpson,
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on the outer and the innecr side, as well as on the under surface,
distinetly granulous; the ridge running — as in C ¢ — on the
outer side and reaching to the end of the unmovable finger. beging
already at the artieulation of the preceeding joint (the carpus)
which 1s not the case in C «a. Besides there is here a second,
coarsely granular, ridge, missing in C «, and running on the
outside of the chela between the first-mentioned ridee and the
upper surfaee (ef. Fig. 16). On the posterior half of the upper
surface of the earapace a large reddish spot may be obscrved on
cither side.

Thalamite Danae Stimpson.

L Eyestalks extremely long, occupying together the whole hreadth
of the carapace and separated by a very narrow strip, directed obliquely
downwards and terminating in a transverse narrow plate, the front
proper.  Ouler corner of the cye-holes terminating into a very sharp
and slightly forward-direeted spine, behind which ouly one more small
sharp tooth is found, the lateral border of the cavapace vunning further
obliquely inwards and backwards. Chelae clongate, with three spines ol
which one is situated on the inner side. On the middle of the outer
side of the chela a longitudinal granulous and very conspicuous ridge.

Podophlhalmus vigil (Fabricius).

With the exeeption of the vadjuigan angin (Podophtialinus vigil) and
the radjungan hidjau T have kept alive in the aquarium all the speeies men-
tioned, often for a considerable time. They all behaved somewhat in the
same manner.

Although the name ““swimming erab’ and the paddle-shaped hind-legs
might suggest that their normal way of moving is swimming, yet this appears.
not to he the case. Only oecasionally did they ““take paddle’’, c.g. when a
female was being pressed hard by a courting male. The swimming gives the
impression of being a fairly strenuous occupation and soon they sink again
to the bottom. According to the fishermen the radjungans are found a
little distance above the bottom when the weather is rough.  Kvidently they
are swimming then, perhaps the water is troubled near the bottom which is
quite possible as the radjungans live in depths varying {rom two or three to
ten fathoms only. Never did [ observe radjungans swimming near the surface
of the sea as is often the ease with Malula where all the legs are more or less
swimming legs. For the rest one gets the impression that the hind-legs are
used by the radjungans more when the erab huries itself hackwards into the
sand than for swimming. Never did the radjungans in the aquarium any
harmm to the living fishes but as soon as there were dead ones they were at
them. As a rule we gave them ““tri” (Stolephorus spp.) as food. They would
take one with their chelae and bring it with one end to the mouth in the
same way as we would do with a eigar. The maxillipeds then nibbled busily
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at this end of the fish and in this way the fish gradually disappearved. Ifrom
time to time, however, the erab would pause a moment and withdraw the rest
of the fish from its mouth, in the same way.ff’as a smoker does with his

cigar, 2

Z
Tspecially with animals newly brought iifto the aquarium I often oh-
served the males paying their court to the females. He would approach high
on his legs and with the chelae widely spread out, whereas she was trying
to cvade. If-he suceeeded in cornering her, then she would often have re-
course to the swimming legs and thus suceeed in escaping. The copulation
was more than onece observed. The female then lies on her back, quite passi-
vely, the chelae and most of the other legs drawn in. The male is standing
over it, its pleon inserted under that of the female which is turned back.

The eggs arce attached in the usual way to the pleopods of the female,
When newly laid they are yellow, in the course of the next days they gradually
gel davker until at last the egg-mass is nearly black. 1 cannot say, how niany
days the hatehing takes, for although we got eggs more than once in the
aquarium, we never saw them hateh. They always disappeared again aftev
a few days, for which I know no other explanation than that they are caten
ip by the mother, perhaps after she had notieed that the development did
not proceed in the normal way.

According to Steap (Le. p. 748) the spawning season in Anstralia is
about August, September, October and November, In Batavia no such definite
spawning time could be observed, egg-bearing females occurring all the ycar
round.

If we take a female radjungan from the fish-market bearing eggs of a
very dark, nearly black colour, we find that these eggs contain young zoca-

g, 2, Embryo freed from the egg-membrane, X 45.
» 3. Newly hatched larva, X 45. sp dorsal spine.

Inrvae, as shown in figs. 2 and 3. The latter of these figures represents the
favva after the moult which accompanies the hatching. In fig. 2 the dorsal
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spine on the cephalothorax, so characteristic in zoea-larvae of Brachyura, is
still folded up in forward direction inside the cuticle whieh will burst soon.
The same is the case with the lateral spines which we see in fig. 3 pointing
backwards from the hindborder of the pleonsegments 2—-4. 1In fig. 2 these
spines are still folded up inside the cuticle and directed to the dorsal side,
wherecas in fig. 3 they have just become free. Besides the rudiments of the
first and the second antennae and of the mandibles, those of the two pairy
of maxillipedes may be discovered. Very constantly a black pigment spot is
present on the mandible and one on the protopodite of the first maxilliped.
Other pigment spots may be seen on the segments 2—4 of the pleon, where »
group of them is found at the base of each of the spines. Finally we sce
groups of black pigment spots also in the more anterior segments.

In the surface plankton of the Bay of Batavia I have sometimes found
large numbers of zoea- and megalopa-larvae, evidently all belonging to one
species. The megalopa-larvae could be recognized as those of swimming-crabs,
the posterior pair of perciopods
showing already an evident flat-
tening of the outer joints. The
youngest zoea-larvae agreed very
well with those freed from the
cggs of the radjungan, althouch
being larger and further advan-
ced. Now taking into considera-
tion that radjungans oceur in
great numbers at the bottom of
the bay of Batavia and that
other erabs are not necarly so
common there, the conclusion lies
at hand that we are dealing with
the larvae of radjungans. And

1m.M.

—— ' as we have seen, that all the

Fig. 4. Zoealarva from the plankton, X 45. Species cnumerated in this articls

may be called fairly rare as compared with the common radjungan, ¥eplunus
pelagicus, we may safely conclude that by far the majority of the larvac,
if not all, belong to the latter species.

Figs. 4, 5 and 6 represent three stages in the development of the pelagie
zoca, cvidently ecorresponding to three successive moults. Black pigment
gpots arve to be found in the same places as with the larvae freed from the
eggs, viz. at the base of the spines of the pleon-segments 2—4, a few also more
anteriorly and one on the rudiment of the mandible. Only the pigment spot
on the protopodite of the first maxillipede could not be found again in the
pelagie larvae. ‘

The two spines of the carapace, one directed forward and one backward,
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are well developed now; there is also a smaller lateral spine on cach side.

T I

The pleon consists
of six joints, of which
nrs 2—4 bear lateral
spines, whereas in nrs
1 and 5 there may be
discovered only a faint
rudiment of such a
gpine in the corvespond-
ing place. All the
segments develop a pair
of pleopods, with the
exception of the last
one, while the rudi-
ments of those of the
OHth segment are sinal-
ler than those in the
proximal ones.

Besides the pleo-
pods we see, in eompar-
ing the three succes-
sives stages, also  the

Fig. 6. Zoea-larva from the plankton, X 24,7,

pereiopods developing steadily, and in fig. 6 the rudiment of the gills may be

observed through the transparent carapaee.
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The transition into the megalopa-stage scems to be a fairly sudden one;
at least in a number of plankton samples in which zoca- and megalopa-larvae
abounded, 1 did not meet with any intermediate stage hetween those of fig. 6
and of fig. 7.

All the perciopods are well developed now and by the flattened terminal
joint of the Hth pair (figs. 7 and 8) we recognize the swinuning cerab. The
basal segment of this last pair of pereiopods bears a strong, backward dirceted
spine which in Dhoth figures may be seen at the Ieft and the right of the
basal part of the pleon. Hairs have appeared on the surface of all the pe-
reiopods. The lateral spines of the pleon-seegments 2—4 have disappeared.
with the exeeption of those of the 4th segment. In the stage ol {ig. 7 the
segmenis 5 and 6 are alveady flexed forward (in the figure they have been

pulled back) and in fig. 8 the segments 3 and 4 are bending round also.

It seems that at this stage the larvae disappear from the swrface plank-
ton; 1 did not find any further advanced stages.

Fig. 7. Megalopa-larva from the plankton X 24,7.

The moulting of the adult radjungans was often observed in the aguarium,
it wholly agrees with what we know of the moulting of erabs in general. The




323 Treusia Vor. VI, Live. 3—4.

perfect condition in which the exuvium is left behind causes surprise again
and again. The crab leaves its old coat by a fissure dorsally at the limit of
the cephalothorax and the first pleon-segment.

3

\
- X

NN )

Fig. 8. Older megalopa-larva from the plankton X 24,7,
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Trrusia Vor. VI Prare XII.

. Neplunus sanguinolentus (Herbst), o X 2.
b, Charybdis (Gonlosomu) cruciata (Herhst), 5%
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Trivsia Vor. VI Prare XTIIL.

. Charybdis (Gowtosone) palalor (1Terd Sl)'ﬁ;ﬁ
b. " " Incifera (Fabr.),
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Trevnia Von. VI. Prate XIV.

a. Thalamita crenata latr. X 1



Truusra Von. VI. Prari XV.

. Charybdis (Gonioscma) crythrodaciyle (Lamarck), g X 2
b. Podophthalmus vigil (Fabr.s, g X
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