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INTRODUCTION

Our knowledge of the Stomatopoda inhabiting the seas around Japan
and the adjacent localities, namely, Korea, Formosa, the Ogasawara (Bonin)
Islands and the Micronesia, we owe largely to the works by De IHaan
(1849), RarusuN (1903), Barss (1g10), Pawrist (1922) and myself (1908— ‘
1909, 1glo, 191, 19114 1913, 1914),* besides works by Miers (1880),
Brooks (1886), DE Man (igo7), Kemp (1913), Kemp and Cuorra
(rg21) and others who have recorded a few species together with
stomatopods from certain other localities, or with some other group of
animals.  Through these works a good many species of this group are
already known, In addition to these I can enumerate certain other
species from this area which have hitherto been unknown., And now
we have in all 34 species 3 varieties of stomatopods found in the localities
named, which are distributed in five genera, thus:

Sqella 16 spp. I var., Pseudosquille 4 spp.,
Lysiosquinlio 5 spp. 1 var., Odontodaclvtus =2 spp.,
Gonodactylus 7 spp. 1 var.

&

The author’s surname was formerly FuRuDA.



308 Taky KomAl :—

Of these I have heen able to examine specimens of 31 species and
3 varieties, the remaining 3 species being known to me only through
works by previous workers. ,

In the present paper I propose to record all these species and
varieties, following the order of succession adopted in the excellent
monograph by Kempr., Many of these species have already been described
rather fully in my previous papers, some in Japanese and some in English.
But, since my Japanese papers, which usually contain more detailed
descriptions often with figures appended, will be accessible to foreign
workers only with some difficulty, I shall repeat here some accounts in
those papers when I feel it necessary.

Before going further, I must not forget to mention my indebtedness
to all who have helped me in gathering the material. Especially plentiful
material were furnished me from the collections in the Tokyo Imperial
Household Museum, Zoological Institutes of the Departments of Science
and Agriculture of the Tokyo Imperial University, and also from the
private collections of Mr. I. Kanerko from Nagasaki, Mr, R. Sarro
chiefly from Misaki and environs, and Mr. M. Max:r from Formosa.
My sincere thanks are due to all to whom I owe valuable material for

this study.

DESCRIPTION

Genus Squilla

Squilla latreillei (Evypoux et SOULEYET)

Squilla latredller, BiceLow (1894), IKEMP (1913),
Chloridella latredler, Migrs (1880), Woon-MAsoN (1895).

Spectinens exanmned :
2 m. 56—064.5 mm. Nagasaki. Mr. 1. KaNEKO.

The specimens conform very well with the descriptions and figures
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given by previous authors.  The marginal spines of the telson are not
swollen in either specimen, appearing more like those in the female than
in the male shown in Keme’'s monograph (Pl I, figs. 1,2).

Color :  The specimens preserved in formalin, which retain probably
much of the original coloration, have no conspicuous marking. The
lateral and posterior marging of the carapace are bordered narrowly with
a black band of pigment. The gastric area is mottled with a dark
pigment. The posterior margin of each of the exposed thoracic somites
and of the abdominal somites is also narrowly hordered with a black
pigment.

Distribution : Squdlle lalrerller has been recorded from Singapore
(Eypoux and Sourever), Bengal (Woop-Mason and Kewmp), Madras

(Woon-Mason and Kemp) and from the Persian Gulf (Kewme).

Squilla rotundicauda (Miggs)

Squilla rotundicanda, BicELOW (1894), KuMP (1913).
Cleloridella rotundicanda MiERs (1880).

Mier’s type specimen came from Formosa. No further example has

ever snce been recorded.

Squilla fasciata Dg Haan

Squilla fasciata DE HAaAN (1849), MIERS (1880), Brooks (1886),
Brerrow (1894), Fukupa (1909, 1910), Kemp (1913).

Chloridella fasciata, RATHBUN (1903), DE MAN (1907).

Speciinens examined -

1 m. (partly broken) & 2f.  56—350 mm. Iesima, Prov. Harima.

1 f. 48 mm, Prov. Awa in Sikoku, Mr., K, Nagazawa.
f 75 1 Tokyo Bay. Z.1., Agr. D., Tokyo I.U.
rm. 675 ,, Nagasaki. ”

1 1. Tusima. Mr. I. Kanexo.

rm. 1f, ——  Nagasaki. '
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In the male from Nagasaki preserved in the Zoological Institute of
the Agricultural Department of Tokyo Imperial University, the following
secondary sexual characters are found: In the réptorial limb the merus
is distinctly stouter than in the female of corresponding size ; the propodus
is broadest at the distal extremity instead of near the basal end, as in
the female and younger male; the teeth of the dactylus are swollen. All
the carinae of the sixth abdominal somite and the median carina and the
carinae on the marginal spines of the telson, as well as the parts on the
bases of the denticles between the marginal spines, are swollen,

The female from Prov. Awa which was obtained at the end of
May, carries an egg—cluster among the maxillipeds.

Color :  The color in fresh individuals is described in my former papers
(1908, 1909).

Distributron . This species is by no means rare around Japan., Besides
D Haax (1849), Brooks (1886) has recorded it from the Inland Sea,
"~ Rarusun (1go3) from Turuga on the coast of the Japan Sea and from
Nagasaki, De Max (19o7) from the Inland Sea, Keme (1913) from
Tokyo Bay and Kemp and Crorra (1921) from Tomo on the north
coast of the Inland Sea.

As pointed out by Kemp (1913), this species has been recorded
outside of Japan rather rarely. It is known from Chusan, the Chinese

Seas, Holothuria Bank (Pocock) and from the Bay of Bengal (Kemp).

Squilla lata Brooxs

(Pl X1V, figs, 1—1b)
Squilla lata Brooks (1886), Bicrrow (1894), Kump (1913), KomAar (1914).

S'pecimen cxanmned :
1 1, 36 mm. Nagasaki. Mr. I, KANEKO,
The unique specimen has most of the features characteristic of
Brooxs’s Sguille lala, namcly, the median and intermediate carinae

of the carapace are absent, as also the submedian carinaec of all the
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thoracic and first five abdominal somites; the raptorial dactylus has six
spines including the terminal and also an acute lobe at the base of the
outer margin ; the fifth thoracic somite is armed on each side with an
acute and almost straight spine with the tip directed antero-laterally ; the
appendages of the ambulacral legs are flattened and broadened; the
abdomen is much wider than the carapace especially in the posterior
somites ; and lastly, the basal segment of the uropoda is provided with a
series of (seven) sharp spines on the inner margin and also with a
prominent lobe on the outer margin of the inner process.

The specimen, however, does not agree with IKEmp’s description in
that it has no mandibular palp and post-anal carina, and also in that none
of the carinae on the thoracic and first four abdominal somites ends in
a spine, whereas, the carinae on the fifth and sixth abdominal somites all
terminate in spines.

Color :  The color in formalin is not very conspicuous. Dark purple
chromatophores are scattered over the entire dorsal surface, The chromato-
phores are denser in parts along the cervical groove and posterior margin
of the carapace, and in the median parts of the thoracic and abdominal
somites, as well as in the regions at the base of the median carina and
along the row of small pits on the telson and in the distal part of
the basal segment of the exopodite of the uropod. The following
parts are pinkish in color: the raptorial dactyli, the ischia of all the
maxillipeds, the spaces hetween the intermediate carina and the lateral
margin of all the exposed thoracic and abdominal somites, the tip of the
marginal spines of the telson, the endo- and exopodites and le tips of the
basal spines of the uropod.

Distribution + Arafura Sea (Brooks) and Gulf of Martaban, Burma

(Kemp).

Squilla scorpio LATREILLE

Squilla scorpio, MILNE-EpwARDES (1837), DE HaAN (1849), MIERs (1880), HENDERSON

(1893). BicELOwW {1804), BALss (1910), KEMP (1913, 1915, 1915 a), KoMar (1914).
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This species seems to be rather common in the Japanese seas.

Specrinerns examned
1m. 66 mm. Kozima Bay in Inland Sea.

Tokyo Women’s High. Norm. School,

1 m, 83 » Tu, Prov, Ise. Tokyo Imp. H. Mus.
1m. 1 £ 69—7yg ’ Kanazawa in Tokyo Bay. ),

1 f. 39'5 . Misaki. "

2 m. 36:0—43'5 Tokyo Bay. ”

1 m. 85 " ”» B

Color - The characteristic dark patch at the base of the lateral spine of
the fifth thoracic somite is well preserved even in alcohol.

Distribution.  Barss has recorded this species from Okayama in the
Inland Sea. Outside of Japan .S. scorpro has been recorded from various
localities of the Pacific and Indian Oceans extending from Australia to

the west coast of India.

Squilla leptosquilla Brooks

Squilla leptosquilla  Brooxs (1886), JuricH (1904), Fukubpa (1909, 1910), KuMp (1913).
Spectmens examined :

sm. 59-906 mm. Kagosima fish-market. Z. 1., Sc. D., Tokyo I, U,

rm. Kagosima Bay.

11 43 mm. Nagasaki. Mr. I. Kanexo,

Color :  In the fresh specimen from Kagosima the dorsal side is of a
bright red-orange color. This shows probably that the species lives on a
fairly deep bottom. A conspicuous dark red patch occurs on either side
of the median carina of the telson in the space bstween the carina and
the submedian row of pits,

Distribution - Celebes Sea near Philippine Is. (Brooxs), Nicobars
(Juricn), Andamans (Arcock & Axperson, Kewmp), East of Madura-
Strait (SUNIER).



Stomatopoda of Japan and Adjacent Localitzes 313

Squilla hieroglyphica Kewmp

Squilla hieroglyphica KEMP (1011, 1913, 1915), Komax (1914).

Specrmern exanned :
1m, 48:5 mm. Nagasaki. Mr, I. Kaxexo.

This specimen of the rare specles agrees closely with Kewmp's
original description of the type, except that the length of the carapace
including the rostrum is greater than twice the anterior width of the
carapace [(2+11): 55], there are prelateral denticles in the telson, and
the distal portion of the propodus of the raptorial limb is more broadened
than in Kewmr's figure.  The difference mentioned last is probably a
secondary sexual difference—while his two specimens are both females,
mine is a male.

Distribution . The locality of Iemp’s type-specimen is unknown ; his

second specimen came from the Philippines.

Squilla boops Kemp

© Sgwilla boops KuMp (1911, 1913).
Squilla quadraticanda  Fuxupa (1911, I9ITA).

Speciinen examined :

1 1 40 mm, Matuwa, Prov. Sagami.

I agree with Kemp in the view that my .S. quadralicaude is
identical with his .S. doops. My Japanese paper appeared in the April
number of the “ Dbbutugaku Zassi” of 1911. But, since this journal used
to appear some days after the date put on each number, it is difficult to
decide now whether Kewmr's paper which appeared in May or mine was
issued first.  Besides, my article is written in Japanese, though figures
are appended, and hardly accessible to foreign workers.,  Thus, it is
probably better to take KEMP’'S name and discard mine as the synonym,

Distribution . Kemp’s specimen is from Burma.
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Squilla nepa LATREILLE

Squilla nepa, DE FHAAN (1849), Miers (1880), BiaELow (1894), Kump (1913), SUNIER (1918).

Specrmens exavnned :

1 f. 112 mm. Takao, Formosa. Mr. M. Maxi,
1 f. 108 ,, Keelung, ,, ),
1 1. 102 ,, Kizangun, ,, ’

This specimen conforms closely with the descriptions of previous
writers,

Dstribution - Indo-Pacific Ocean from Natal and Madagascar to
Hawaiian Is. Formosa may be almost the northern limit of distribution of
this species. I have not seen any specimen coming from the seas around
Japan proper.

It is interesting to note that one of the specimens hefore me (from
Kizangun) came from a quite inland water up the River Tamsui, at
least twenty miles from the sea. IKamp (1918) also reports the oc-

currence of -this form from brackish water of Siam.

Squilla oratoria D IHaan

Sgwilla orutoric DE Haan (1849), Kump (1913), EDOMONDSON (192I).
Squilla affin’s, HENDERSON (1893}, BicELow (1894), DE Man (1goz),
Nopiux (1903), FURUDA (1909, 1910), BALss (1910),
Chloridella afjinis, RATHBUN (1903), DE MAN (1907).
A great number of specimens of sizes ranging between 27 and
182 mm. came under my examination. They are from the following
lacalities : Otaru on west coast of Hokkaids, Mutu Bay between
Hokkaidd and Honsyt, Noto, Niigata and Maiduru on the coast of the
Japan Sea; Rikuzen, TOkyd Bay, Awa, Misaki, Siduoka, Ise and Kii on
the Pacific coast of Honsyt; Harima, Okayama, Nagato and Beppu on
the coast of Inland Sea; Nagasaki and Saga on west side of Kyftsyf;

Hsiungyoch’ong in Manchuria; Rytkya Is., Ogasawara Is.; Kagi, Sud,
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Ampin, Ensui, Bbkotd (Pescadores), etc. in Formosa.
~ This is by far the commonest species of all the stomatopoda of
Japan and is well-known as “syako” or “syakw” It is found in
especial abundance in the mud bottoms of bays and inlets, for instance,
Tokyo Bay, some parts of the Inland Sea, and Ariake Bay in Kytsyt.
S, oraforiy is a rather variable species, and the variation is apparently
in correlation with the difterence of localities. ~ The most variable struc-
tures are the marginal processes of the exposed thoracic somites (Zexf-
Jgure 1); but no less marked variation is found in the coloration of the

boldy. In th: examples from the more southern localities, FFormosa,

Rytikyt an1 Kytshf, as well as the Inland Sza, as compared with those
from the northern localities, TOkyd Bay, Mutu Bay and Hokkaidd, the

following differences are to be noted:

Marginal processes

of Jifth

somite :

thoracic

Margenal processes
of sixth thoracic

sonite

Margmal processes
of seventh thoracre
somzte -

Color .

Southern fornis.

Aunterior process strongly
curved, tip directed anteri-
orly, sometimes slightly
internally.

much

Anterior  process

shorter than  posterior,

and triangular in outline.

Anterior process obsolete.

Conspicuous dark patches
occur on second and fifth
abdominal somites; distal

part of first segment of

exopodite of uropoda is

bluish black.

Northern jforms.

Anterior process not so
strongly curved, tip

directed antero-laterally.

Anterior process only

slightly shorter than
posterior, and linear in
outline.

Anterior process distinct

and acuminate,

The patches are only
rudimentary ; first seg-
ment of exopodite of
uropoda is uniformly

light green.

Thz examples from the coast of the Japan Sea and also from
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Manchuria belong to the northern type. KEMP’s specimens from Amoy
( 1913) remind one of the southern type mentioned here.

Fabitat, efc:  In the neighborhood of Kasacka on the coast of the
Inland Sea, where I once made some observations on the habit of this
species, the bottom is covered with very sticky mud at least a foot deep.
The mantis-shrimps make their homes in this mud in the shape of a

tunnel, with the entrances 1- 2+5 feet apart from each other and about

5_...

a foot deep in the mud in the middle part. The tunnel apparently has
nearly the same diameter throughout, one to two inches across. With a
little experience, one can tell without any difficulty an inhabited tunnel
from one discarded, by the difference in the shape of the entrances.
When one treads on one of the entrances of the inhabited tunnel, the
water flows out of the other entrance, and drives out the mantis-shrimp.
I did not observe the manner in which the shrimp digs the tunnel; but

my collector told me that he had often

A &3
. b seen it digging the hole with the rap-
T- torial limbs.  When one holds the
T mantis—shrimp  between  fingers  or
e == forceps, it makes a kind of stridulating

T ’\5’\ sound by rubbing the pieces of its

exoskeleton against one another. This
Text-figure T. Lateral processes of

thoracic somites § th. to 7 th, of habit has evidently originated the
Squilla oratoria. A. Specimen from . . .
Tekyo Bay B, Specimen from specific name of .S. Strdulans for

Ariake Ba 2. . .
riake Bay X another form akin to .S. oratora.

The breeding season of .Sgudlla oraforie begins in April and ends
in July. During this season, the ovary attains to an enormous size, filling
the greater part of the body of the animal, from the thorax to the
telson, the yellowish mass showing through the external skeleton,  After -
spawning, the female holds the egg-cluster with the maxillipeds until the
eggs hatch: hence the notion prevailing among the fishermen of the
villages around Tokyo Day that the mantis-shrimp spawns from the mouth,
As T have mentioned elsewhere (1924), brood-caring mantis-shrimps begin

to appear in that bay in the middle of May and hbecome commoner
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towards the end of the same month, until the maximum number is
attained in the month of June. They become rarer from the heginning
of July and have practically disappeared by the end of the same month,
although a few exceptional ones may be caught as late as August. In
other localities where this species is common, namely near Okayama and
Kasacka in the Inland Sea and in the Ariake Bay in Kytsyu also, the
breeding season is at about the same time as in Tokyo Bay.

The youngest larvac measuring about 3.5 mm. ia total length, which
correspond with the first pelagic stage of Guiesprecur (1gio), appear
in the plankton of Tokyo Bay and vicinity at the beginning of July.
The larvac of later stages are found commonly in the plankton in July
and August.  The largest larvac I have collected in that bay are about
20 mm. in length and correspond with (ESBrREcHT’S ninth or tenth
pelagic stage. ITowever, occassionally overgrown larvae of very large
sizes are caught; for instance a larva of apparently this species collected
at Misaki by My, Sarro, measures 57 mun. in length,

Sqeclle oratorre is one of the chief objects of fisheries in Tokyo
Bay.  Each of the fishing villages around the bay sends out a number,
sometimes hundreds, of sailing boats every day throughout the year, The
boats use a kind of dredge and catch mantis—sln‘imﬁs together with
certain kinds of prawns, crabs, plaice, etc. inhabiting the bottom of the
bay. When the boats return in the evening, the mantis-shrimps are
sorted out on the beach and all put into a kettle of boiling water for a
few minutes. The spines and legs are then removed with scissors from
the cooked shrimps and these are all packed in small boxes and sent
to the markets in Tokyo and Yokohama, to be distributed to the res-
taurants and homes in those cities, Although the mantis-shrimp is caught
all the year round in the bay, the catch is subject to much seasonal
fluctuation, the largest catch being during the period from March to May
and the smallest in August.

The market price of mantis-shrimp is lower than that of other crus-
taceans and fried ““syako” is served largely in the cheaper restaurants.

The raptorial dactyli are used sometimes as a material for making toys
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or other little things sold as souvenirs on bathing beaches like Kamakura,
two dactyli with a small connecting piece making a figure of a flying
white crane. The dried mantis-shrimp is often found hung at the entrance
of fisherman’s houses in their belief of keeping off the evil spirits with
the spinous armature of the shrimp.

In no other place is the mantis-shrimp caught in such quantity and
it does not attain to any economic importance.

Distribution :  Squlla oratorie has a rather limited distribution. Out-
side of Japan authentic records are only from Vladivostok (Barss),
Chemuipho in Korea (Bawss), various spots of the Chinese coast from
Cheefoo to Tongkong (Krwp), the Philippines (Barss, Krmp), Guam

(Epmonrson), Singapore (Parist) and the Hawaiian Islands (IKene).

Squilla oratoria var, perpensa Kgmp

Squilla oratoria, var. perpensa KEMP (I9II, 1913, 1915), PARISI (1922).

Squilla perpensa, IKomal (1914).

Specimens exanmined ;

12 1, 70°5 i, TFormosa. Z. 1., Sc. D., Tokyo 1. U,
1 f 89 ., Rytky. .
1 i 6o ,, Palau. Mr. E. Horu.

These specimens which are evidently referable to zar perpensa, differ
from .S, oratoria (<. str.) in the following points :
1. The dorsal surface of the body shows a more polished appearance,
2. The cornea is longer and the peduncle is shorter. k
3. Antennular peduncles are longer than the carapace excluding the
rostrum {in .S, o. shorter, rarely equal).
4. The rostrum is longer than broad (in .S. o. broader than long).
5. In the carapace the width between the antero-lateral spines is less
than half the length excluding the rostrum (in .S. 0. more than half the
length).
6. The median carina of the carapace is interrupted behind the bifur-

cated portion.
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7. The anterior marginal process of the seventh thoracic segment is some-
what longer than in .S, o.

8. The dorsal carina of the carpus of the raptorial limb is continuous
and not broken into tubercles.

9. The outer margin of the raptorial dactylus is less sinuate and the
spines are longer and more slender.

10, The color is as described by Kemp (1913), and different from that
of .S. o.

These differences may warrant the establishment of a species dis-
tinct from .S. oratoriz (s. str.). However, at the same time it is likely
that individuals connecting those two forms are found. In fact, the other
two specimens (f. 89 mm., m. 7¢ mm.) contained in the same bottle as
the sjpccimen of perpensa from TFormosa mentioned above, have all the
characteristics of .S, oraforiz ; nevertheless, the median carina of the
carapace in those specimens is interrupted.

Distributionz:  This variety has been recorded from the Indo-Pacific

south of the Philippines,

Squilla interrupta Woobn-Mason

Squilla interruplte KMy (1911, 1913, 1918).
Specirrens cxanuned :
gm. & 6f. s4-112mm. Rokkd, Toseki, Ampin Mr. M. Max:
& Takao in Formosa. and his pupils.
These specimens conform well with Kewmp's description and figure.
All the features given by him as characteristic of this species are apparently
fairly constant., In addition to these, a distinct round patch of dark color
which occurs at the base of the median carina of the telson, forms another
distinctive feature.
Distribaction - Arabian Sza, Persian Gulf, various spots of the coast

of the Indian Ocean, Hongkong, Penang, Sumatra and Bornco.
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Squilla wood-masoni Kzuup
Sguilla wood-masons Kemr (1911, 1913), Komar (1914,
Spectinens exanuned :
1m. 120 mm. Iormosa (Pescadores?). 7. L., Sc. D., Tokyo I.U.
1m, ca. 95, (broken). Formosa. Mr. M. Maxr.
These specimens agree well with Kemp’s description and figures.
Distyatution . An Areca ranging from Hongkong and the Auwustralian

Coast to the Persian Gulf, Aden and Zanzibar” (IKemp) “ Western Java-

Sea ” (SUNIER).

Squilla mikado Kryr & CHOPRA.

Squille nikado Kempr & CHopra (1921).

Squilla stridulans KEMP (1913, partim.), KoMmAal (1914).

Spectinens exasnined :

4m. 21 135-1605 mm. Nagasaki. Mr. I. KanExo.
rm. 1 f 151, 8¢9 ., Sagami, Mr. K. Hosova.
1 f. 190 ,, Bosyti. Mr. R. Sarro.

Kemp (1913) referred with some doubt to .S, séridilans a single
specimen from Misaki, which showed some differences from the spscimens
of that species coming from the Indian localities. ILater he and Cuorra,
obtaining a second specimen from the same locality, created a new
species which they named .S, #zkado on the basis of those two specimens,
The differences of this new species from .S, sérdidans, according to

them, are:

S mtkado. S\ stridulans.
1., Undivided portion of mid-dorsal less than one-third as long
carina of carapace, anterior to as bifurcated portion. ‘

dorsal pit, about half as long

as bifurcated portion.



Stomatopoda of Japan and dducciit Localities. 321

Rostrum  with a well defined an obtuse mid-dorsal tubercle.

[§)

median carina,

3. Cornea less dilated and set much dilated and set very
much less obliquely on eyestalk, obliquely on eyestalk.
4. Surface of abdominal somites finely rugose.

coarsely rugose.

Moreover, .S mzkado is larger in size and the shape of the marginal
processes of the exposed thoracic somites is different in the two speacies.
The examples before me have all the above features of .S, wukado, except
that the undivided portion of the mid-dorsal carina of the carapace,
anterior to the dorsal pit, is about one-third, or less than one-third, as
long as the bifurcated portion. I have no specimen of .S. striduians
from India with me, and I follow here the decision of Kemp and
Cuopra to justify the specific distinction between the Indian and
Japanese forms.

Color: The ground color is paler than that of the related species, for
instance .S, oratora.  Very conspicuous patches of dark reddish-purple
color occur on the midde part of the second abdominal somite and the
parts between the submedian and intermediate carinae of the fifth abdo-
minal somite, These patches do not fade away in alcohol, and make a
reliable distinctive feature of this species. The dorsal surface of the telson
is shaded dark. In the uropod the distal parts of the endopodite and of
the first segment of the exopodite, as well as the two spines of the basal

prolongation, are dark.

Squilla costata D Haawn

Squilla costata De HaAN (1849), Mirrs (1880), BicErow (1849),
FurupA (1909, 1910), KEMP (1913), KEmMp & Ciorra (1921).

Chloridella costata, RATHBUN (1903).
Speceinens cxamined
1 Mm; sz mm.  Atumi, Prov, Uzen, west Dr. M. Sasaxr.

coast of Honsyt.
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1m, 79 4 Tateyama, Prov., Awa, Tokyo High. Norm. S.
Im. 72, Migaki. Z.1.,Sc. D., Tokyo 1. U.
1 me 66 ,, - Mr. R. Sarro.

1 f, 78 ,, Akiya, Prov. Sagami. Mr. K. Hosova.

zm. 2f, 66-95 ,, Toba, Prov. Sima. Dr. T. MiNoOURA.

1 m. — Nagasaki, Mr. I. Ka~Exo.

8m. 6f. 51-83, Toseki, Kagi, Ampin Mr, M, Maxi
& Tékd in Formosa.

Color - This species has no conspicuous coloration. In all of the
thoracic and abdominal somites the parts between the submedian carina
and the intermediate carina, as also the parts between the latter and the
lateral carina, are pinkish in color, A dark spot is present at the base
of the mid-dorsal carina of the telson, The second segment of the
exopodite, as well as the endopodite of the uropod, is yellowish.

Distributions:  RarapunN has recorded this species from Wakanoura,
Prov. Kii and Nagasaki, and Keme from Okitu, Prov. Suruga. Out-
side of Japan, only two doubtful specimens from the Burmese coast have

been described by Kewme.

Squilla multicarinata WHTE

Squille multicarimate WHITE (1848, 1849), MiErs (1880),
Bicerow (1894), NosiLx (1903),' Kemp (1913).

A single male, a ‘very small and badly-preserved one,’ according
to Waire, has been described from Nagasaki., This was collected
by H. M. S. “Samalang” and is preserved in the DBritish Museum
(WaitE, 1848, Miers, 1880). I have never seen any specimen of this
species.

Distributson :  Squella nwutlicarinata has been recorded from the Philip-
pine Is. (Wmre, Miers), Hongkong (Kemp), Singapore (Kemp &
Crorra, Parist), Western Java Sea (Sumger) and Burma (KEMP).
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Squilla raphidea Fapricius

Squilla raphidea, MILNE-EDWARDS (1837), MiErs (1880), BigErow (1894), DE MaN
(1898), BavLss (1910), FURUDA (1913), KEMP(1913, 1918), SUNIER (1919), PARISI (1922),

Squille harpax DE HAAN (1849).

Chilovidella raphidea, RATHBUN (1903).

Specrmens exanuned :

Im. 135 mm. Misaki. Mr. M. Ugeno,

1m, 5f. 160-—213,, Seto, Prov. Kii. Seto Mar. Biol. Lab.
2m. 180—195 ,, Iasiwazima, Prov. Tosa.

z2m. 1f. 156—215,, Nagasaki. Mr. 1. Kangxko.
2m. 133—136 ,, Northern part of Formosa. Mr. M. Maxr,

Color: When fresh, the entire surface is pale and slightly ochraceous,
besprinkled with minute dark spots. A pinkish color is found on the
carapace, raptorial limbs and on the thoracic and abdominal somites. A
cdnspicuous round patch of chestnut-brown color occurs on either side
of the base of the mid-dorsal carina of the telson.

Distribution . Miss Rarupun has reported this species from Waka-
noura, Prov. Kii, Barss from Nagasaki and Takao, Kemp from Suruga
Bay and Parist from Nagasaki and Suruga Bay.  This has also been
known from the Philippines, the Fast Indies, Hongkong and various
spots on the Indian Ocean from the Malay Peninsula to Zanzibar (Kemp,

SuNiER).

Genus Pseudosquilla
Pseudosquilla ciliata (FaBricius)

Pseudosquiilla cilinta, M1ERs (1880), Brooks (1886), BicELow (1894), DE Man (1898),
BreELow (1901), NopInt (1906), Kemp (1913), Epmonpson (1921).

Pseudosquille stylifera, Dana (1852).

Spectinens examned :

I . 57 mm, Misaki(?) Mr. R. Sard.,
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2 f, 47—64 mm, Ogasawara Is. Z.1., Sc. D., Tokyo 1.U.
I m. 57 . " Z.1.,5c. D., Kyoto 1. U.
zm. 1§ 45—s55 ? Tokyo Imp. H. Mus.
T m. 47 ” Palau, Caroline Is. My, S. Fujra.
Color: ~Even alcoholic specimens retain the characteristic color of the

speciecs.  The ground color is olivaceous yellow, mottled hérc and there
with a dark pigment. Conspicuous patches are found on the marginal
parts of the sixth thoracic and first abdominal somites, and also on the
area hetween the intermediate and marginal carinae.

Distriution:  Pawrist has recorded this species from Sagami DBay.
This species has a very wide distribution and is known from various
localities of the tropical and subtropical parts of the Indo-Pacific and

Atlantic Oceans.

Pseudosquilla ornata Miers

(Pl. XIV, figs. 2—20)

Pseudosquilla ornata MIERS (1880), BIGELOW (1894), BORRADAILE (1907),
KrMme (1913, 1915).
Pseundosquilla oxyrlyncha BoRRADAILE (1898, 1907%).
Speciinens examned :
2 f. 37—61 mm. Ogasawara Is. Mr. KuNIEDA.
This species resembles 2. ctlata, but differs in the features pointed
out by Kewmp (1913). The whole animal looks more slender than /2.
cthata. In one of the specimens (57 mm. Pl XIV. fig. 2b), the rostrum
ends in a delicate but acute median spine, while the other specimen has
no such spine, The dorsal ridge of the carpus of the raptorial limb ends
in an acute spine.
Color : Tn the specimens in alcohol the whole dorsal surface is brow-
nish, and covered with a number of small ring-shaped purplish markings
which give the surface a marmoreal appearance. Very conspicuous

round patches of the same color  surrounded by a pale ring, occur on
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the lateral parts of the carapace. In the uropod the proximal segment
of the exopodite, the endopodite and the basal prolongations have a trans-
verse dark bar.

On the ventral surface, the parts just internal to the base of the leg
of the sixth to eighth thoracic somites are marked each with a dark spot.

Dustribution :  ORTMANN (1894) has recorded this species from Kago-
sima. DBesides, it is known from Tahiti, Samoca, Philippines, Amboina,
Chagos Arch., Seychelles and Mauritius (Kemp),

Prscudosquille oxyriyncha BORrRADAILE, according to the original
description, resembles very cdlosely 2. ornale, but differs from the
latter mainly in that the rostrum has an apical spine and the dorsal
edge of the carpus of the raptorial limb terminates in a spine. The
specimens of 2, ornale before me, as mentioned above, have the spine
in the carpus of the raptorial limb and onc of them has the apical spine
in the rostrum. Thus, 2. oxyriyuche is probably to.be merged in
L. ornata.

BorraDAILE’s specimen is from Rotuma, Fiji Is.

Pseudosquilla empusa (Dr Haax)
(1. XTTT, fig. 1)

Pseudosquilla ? enpusa, M1uRs (1880), BIcELOW (1804).
Pseudosquille enmpusa Kemp (1913), KoMar (1914).

Spuilla empuse DE FAAN (1849).
Spectinens exanuned :

1 f. 107 mm. Nagasaki. Mr. 1. KanExo.

1 m. 106 Rotiku, Formosa. Mr., M. Maxl,

This species had been known for more than sixty years by a single
example from Japan described by De IHaax, 1 was able to secure the
above two specimens through the kindness of friends.

The entire surface is rugose, covered all over with small pits. The
carapace shows a well-defined cervical groove, in which the median part

is distinct; the anterior margin is nearly straight, while the lateral and
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posterior marging are strongly sinuate; the antero-lateral corpers are nearly
rectangular and the postero-lateral evenly rounded. The lateral margin
is bordered with a carina which is especially marked in the part near
the postero-lateral angle. The length of the carapace measures about 1 / 4
the total length; the greatest breadth at the posterior margin is somewhat
smaller than the length.

The rostrum is more than twice as broad as long, and strongly
depressed along the median line in the anterior half; the anterior end is
curved 'strongly downward and has a slightly-pointed tip; the posterior
parts of the lateral margins are also curved downward. The eye-pecduncle
is oblique, the posterior half being covered by the rostrum; the cornea is
elongated, constricted strongly in the middle and divected forward; the
length of the cornea is about 1/7 of the 1611gth of the carapace. The
antennular peduncle and the antennal scale are about equal in length,
being nearly 2/3 the carapace.

The dorsal ridge of the carpus of the raptorial limb is provided with
an acute spine at about the middle of the entire length, and in addition,
a smaller spine near the distal end; the outer margin of the dactylus
describes an arc and has a denticle at the base; the inner margin is divid-
ed into three spines, including the terminal one.

The fifth thoracic somite narrows gradually toward the lateral margin
and ends in a flat process. The lateral parts of the sixth and seventh
somites are produced into lobes which show rounded outlines,

The first five abdominal somites bzar each a semilunar depression
near the lateral margin, the part inside of which depression is raised
slightly, defining a rudiment of the intermediate carina. The postero-
lateral corner is gradually more acute in the posterior somites; in the
fifth somite the corner bears a short spine,

The sixth somite bears three pairs of low carinae, of which the
submedian and lateral carinae terminate in spines ; the intermediate carinae
are broad and irregular in shape. On the ventral side, the posterc-lateral
corner is provided with a short acute spine.

The telson is slightly broader than long, the length being nearly 1/6



Stomatopoda of Japar and Adjacent Localities 327

of the total length; the dorsal surface is provided with a strong median
carina and four pairs of carinae, of which the submedians and inter-
mediates are but faintly defined, while the laterals and marginals are fair-
ly distinct, The lateral carinae are divergent posteriorly and end abruptly
at the bases of the intermediate marginal spines. All the three pairs of
marginal spines are well developed and provided each with a distinct
carina. The intermediate spines are the longest of the three pairs, and
the submedian spines have mobile tips. There is a denticle inserted between
the submedian and intermediate spines. The posterior indentation of the
telson is bordered with a series of minute spinules,

In the uropod the outer spine of the hasal segment is more than
twice as long as the inner; besides there is a spine, about half as long
as the inner spine on the inner margin at about the middle of the margin,
and also a series of denticles. The two segments of the exopodite are
of nearly the same length; the second segment is provided with eight
mohile marginal spines. The endopodite is nearly five times as long as
broad,

Color : The fresh specimen shows a very conspicuous coloration. The
ground color is greyish and has bright orange-red bands as shown in
the figure. On the ventral surface, the maxillae and maxillipeds are orange
and the pleopods are light orange. The setae of the appendages are red.

This is probably a deep-sea dweller. The intersegmental parts are
very soft and easily broken, though the sclerits arc rather hard and well

calcified.

Pseudosquilla sp.
(Text-figure 2)

A small specimen of the i)ost—larval stage (length 21 mm.) which
was collected at Miyakezima in the group of the Seven Islands of Idu,
resembles very closely . empusa, but bears a marked difference in the
form of the eyes.

The entire animal is still soft. The rostum is twice as broad as long,
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with the apex rounded aud curved strongly downward. The diameter of

the cornea is only 2/3 that of the peduncle. In the carapace the anterior

margin is straight, the posterior deeply.sinuate; the antero-lateral corner is

blunt and the postero-lateral broadly rounded.

convergent posteriorly. In the
carpus of the raptorial limb the
dorsal ridge terminates in an acute
spine, and the ventral ridge ends
in a blunt process. The propodus
has three mobile spincs on the
inner margin. The dactylus is
provided with a small Iobe at
the base of the outer margin which
is convex, and the spines are
three, including the terminal one.
The thoracic and first five ab-
dominal somites are devoid of
carinae.  The lateral process of
the sixth thoracic somite is round-
ed and that of the seventh is
truncated,

The postero-lateral corners of
the abdominal somites are angular
and end in spines in the ffth
somite. On the sixth somite, the
submedian and lateral carinac end
in spines, while the intermediate
carina is faintly defined. On the
ventral surface, the postero-ateral
corner is provided with a short
acute spine,

The telson is more than 1- 5

times as broad as long. The

The gastric suturcs are

Text-figure 2.

Pseudosqualle sp. X6
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median carina is distinct and ends in a short spine, the submedian
rudimentary and the intermediate carinac are divergent posteriorly. The
marginal spines are all of about the same length. The submedian spines
are surmounted with a movable spine. The secondary spinucles are 1—
2~16-16-2-1 in number,

In the uropod the outer spinc of the basal prolongation is about 2-5
times as long as the inner spine; the inner margin has an acute tooth at
about the middle ; the margin proximal to the tooth is nearly straight, while
the part distal to it is strongly sinuate. The mobile spines on the outer
margin of the proximal segment of the exopodite are eight in number.

I can not identify this specimen with any of the known Psexudo-
squilla specics.  Though it is certain that it shows a close resemblance
in many respects to /. empusa,; the shape of the eyes is distinctly dif-

ferent.  The specimen perhaps represents a species yet undescribed,

Pseudosquilla dofleini Barss
Psendosquille doflernni Barss (1910), Fuxupa (1913), Kemp (1913).

Specrmens exannned

1m, 3zmm., Tateyama, Prov. Awa. Tokyo High. Norm. Sch.

im. 54 ,, Misaki. Mr. R. Sarro.
z2(post-larval stage) 20—30 ,, Secto, Prov, Kii. Seto Mar. Biol. Lab.
if. 56 ,, Tusima. Mr. I. KANEKO.

The adult specimens all agree with Barss’ description and figure
very well, This species is characterized by the rostrum terminating in a
flat median spine, the cornea being greatly clongated and the basal process
of the uropod bearing a tooth and also a series of smaller teeth on the
inner margin. The individuals at the post-larval stage of the length 20—
3o mm. collected at Szto, retain larval features in that the carinae on the
telson have not yet developed, and there is a wide space between the
submedian spines bordered with a number of minute spinules. The eyes,
the rostum and the raptorial limbs arc, however, exactly identical with

the same in the adult, The inner margin of the basal prolongation of the
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uropod bears no tooth in the smallest individual of 20 mm.; it bears a
well-developed terminal tooth and a few rudimentary smaller teeth in most
of the other individuals. Even in the largest individual 30 mm. in length,
the penes are merely short and round processes.

Color :  Except for the usual dark minute dots all over the surface which
occur in some specimens, there is no conspicuous coloring.

Distribution :  Barss' type-specimen came from Sagami Bay.  The

species is not known outside of Japan,

Genus Lys‘iosquilla
Lysiosquilla maculata (Fapricius)

Lysiosquilla maculata, DaNA (1852), Miers (1880), Brooks (1886),
BiceLow (1894), BorrRADAILE (1898), DE MAN (I1902), Fukupa (1909, 1910),
Barss (1910), KEMP (1913, 1915), Sunier (1918), EpMoNDSON (1921).
Squilla macrlata, MILNE-EpwARDS (1837), DE HAAN (1849).

Specrinens examened :
1m, 275 mm. Nangd, Prov. Hiuga.

1m. 195 ,, Sibusi, Prov. Satuma.

1f. 175 ,, Rytkyals.? Z. 1., Sc. D., Tokyo I. U,
1m. 295 ,, DBokd (Pescadores) Is., Formosa. Mr. M. Maxi,
1m. 200 ,, JTakao, Formosa. '

1m. 128 ,, Palau, Caroline Is. Mr., S. Funra.

Distribution - This species has a wide Indo-Pacific distribution extending
from Japan and Oceania to South Africa. In the Atlantic this specics

has been recorded from Antigua, W, Indies (StesninG) (KEme, 1913).

Lysiosquilla maculata var. sulcirostris IKeme
Lysiosquilla maculata var. sulcirostris KEmp (1913), Komarx (1914), PArist (1922).

Specimens examned :
1m. 88 mm. Nagasaki, Mr. I. KaNexo,

Im. 162, Ogasawara Is.? Mr. R. Sarro.
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The specimens before me have the features characteristic of the
variety as given by Kume. The rostrum is triangular and has a long
apical spine, the margin of which is bordered with a well-defined groove.
The spines of the raptorial dactylus are 8. Besides these, the abdomen
is somewhat narrower as compared with that of L. maculota.

Color - In color the specimens show no difference whatever from the
original species.

Distribution :  Andaman Is. (Kemp), Amboina (Parist).

Liysiosquilla crassispinosa IFurubpa
Lysiosquille crassisprnosa Fukupa (1909, 1910), Kemp (1913).

Spectinen examnned :
1f. 2ysmm. Sagami Sea. 7. 1., Sc. D., Tokyo 1. U. (Type).
Recently T was kindly shown in the British Museum by Doctor W,
T, Carman a second specimen of this curious species.  The specimen
was a female 207 mm. in length and had come from a bottom of 1350
fathoms off Natal. My specimen was also taken from a deep part of the

Sagami Sea,

Lysiosquilla acanthocarpus Mizrs

(Pl XIV, figs. 4—aqd)

Lasiosquilla acanthocarpues, Migrs (1880), BroeLow (1894),
Juricit (1904), BALss (1910).

Lysiosquilla sarasinorunt, BIGELOW, (1894).

Speciinens examined

tf 613 mm. Prov. Sima. Dr. K. Nunowmt,
1t 53, Giran, Formosa. Mr. M. Maxr

The smaller specimen from Formosd agrees very well with Keume’s
description of this species. The larger one from Prov., Sima on the

Pacific coast of IMonsyt, differs from that specimen, as well as from the
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description, in the following respects :

Tagu Komar :—

Specimen from Sima.

Specimen from Formosa.

1. Rostrum broader than long longer than broad (3:0 mm. :
(37 mm.: 3.2 mm.). 35 mMm.).

2. Raptorial spines g including the 7 (according to Kewmp,
terminal. gencrally 6). '

3. Prominence at the base of distinet.
raptorial dactylus obsolete.

4. Marginal spines of telson 4 on 3 o2 c:ch side.
left side, 3 on right side.

s.  Dark pigmentary bands rather distinct.

indistinct,
The specimen from Sima shows thus an asymmetry in the armature
of the telson, which makes the identification somewhat doubtful. DBut,
this is probably an individual abnormality, The other differences also are,
in my opinion, not sufficient to warrant separating the specimen from Z.
acanthocarpus., It may be added that the specimen approaches MIER’s
ar. scplemspenose in having a broader rostrum and in the spines of the
raptorial dactylus being more numerous than in the type.
Distribuition :

Ths other localities known are, according to Kemp, Penang, N. Australia,

Barss has described this species from Takao, Formosa.
the Andaman Is., Madras and Trincomali, L. acantiwocarpus var. scpleimn-

spenosa has been recorded from Senegambia.

Lysiosquilla multifasciata Woop--Mason

Lysiosquilla multifasciata "Woonp-Mason (1895), Noprrt (193, 19o6),
Bavss (1910), KEmp (1913, 1915).
Lysiosquilla acanthocarpus FUKupA (1919, I910).
Spectmens cxamened -
3m. 1f. 27—40 mm. Tateyama, Prov. Awa. Tokyo High. Norm. Sch.
1 f. 39 ,  Seto, Prov, Kii. Seto Mar. Biol. Tab.
11 45 ,  Nagasaki. Mr, 1. Kanexo.
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Dirstridution :  Brass has recorded the species from Takao, Formosa.
The other localitics are: Bombay (Woop-Mason, KEemp), Borneo and
the Red Sea (Nonwt) and Mindoro, Philippine Is. (Keme).

Lysiosquilla latifrons (Dz T1aan)
(PL XIV, 3—30)

Lysiosquilla latifrons, MIERS (1880), Bicrrow (1894), RATHBUN (1903), KEMP (1913).
Squilla latifrons DE FIaaN (1849).

Lysiosguilla braziers MIERS (1880), BicrLow (1894), CmrToN (1910).

Speciinern examned

1f. 70 mm. Nagasaki. Mr. I. KaNEKO.

Apart from De Haan's original one, no full description of this
species exists, so that it will perhaps not be superfluous to describe the
above specimen at some length,

The rostrum is much broader than long, the ratio of the greatest
breadth at base to the length being about 4 : 3; the tip is produced into
a flat acute spine and the antero-lateral angles are broadly rounded. The
carapace is ahout 1/5 as long as the body, the breadth at the posterior
end being nearly the same as the length; the corners are all broadly
rounded. The eyes are almost as long as wide, being about 1/5 of the
carapace ; the cornea is set nearly vertical to the peduncle. The peduncle
of the antennule is slightly longer than half of the length of the carapace;
the basal spine of the antennular scgment is long and acute.  The
antennal scale is about 1/3 as long as the carapace.

In the raptorial limb, the ventral ridge of the carpus is provided with
a spine; the dactylus has an obtuse denticle at the hase of the outer
margin which is slightly sinuate at base; the inner margin is divided into
six spines including the terminal one, of which the penultimate spine is
a little shorter than ecither adjoining spine, and the tip does not reach the
level of the tips of the other spines.

The lateral margins of the sixth and seventh thoracic somites are

truncated, that of the cighth rounded. The exopodite of the ambulatory
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legs is broadened into the shape of a disc in the first two pairs, in the
last being linear; a spur-like process occurs on the basal segment of all
three pairs.

The sixth abdominal somite is obliquely sulcated on either side, and
produced into a sharp spine at the postero-lateral angle.

The telson is nearly as long as broad ; the dorsal surface is set with
a row of seven acute spines situated at equal intervals near the posterior
margin ; of these spines the median somewhat surpasses the rest in thickness;
the other three pairs are gradually longer outwards; the submedian and
the intermediate spines, as well as the latter and the lateral spine, are
interposed each with a shallow longitudinal furrow, while such a furrow
does not exist between the submedian spines and the median spine, so
that the median three spines make one group, and the lateral four are
separated one from the other.  The margin is beset with three pairs of
acute spines besides the minute spinules (1-4—11-12—4-1) inserted in the
space between them, The submedian spines are mobile. The post-anal
spine is acute and almost as long as the intermediate marginal spine.

In the uropod, the outer spine of the basal prolongation is about
3/5 as long as the inner spine; on the ventral side an acute spine is
present in the basal segment near the base of the endopodite ; the movable
spines of the basal segment of the exopodite are 7 in number; the distal
segment is slightly longer than the endopodite.

Color :  In formalin the carapace is marked with three dark bands rather
obscurely defined. The thoracic somites are marked each with one broad
transverse hand and the first five abdominal somites with two similar bands,
a narrower one on the posterior margin and a broader one in front of it.
In the fifth abdominal somite the postero-lateral corners are conspicuously
dark.

On the telson there are two conspicuous pairs of dark patches, one
including the area between the bases of the median and submedian
dorsal spines and the other occurring on the area between the bases of
the intermediate and lateral dorsal spines. The basal part of the distal

segment of the exopodite of the uropoda is also dark.
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Distributiorr:  Rarupun has recorded a female from Nagasaki. This
species is also known from Port Jackson, Australia (Migrs) and Otaki,

New Zealand (CHiLTON),

Genus Odontodactylus

Odontodactylus scyllarus (LINNAEUS)
(Pl XIT, fig. 2)

Odontodactylus scvllarus, BiGELow (1894), BoRRADAILE (1898), RaTHBUN (1903),
Yukupa (1910—1911), Kume (1013), Kemp & Caorra (1921).

Cancer scyllarus LINNAEUS{1758).

Gonodactylus  scvllarus, MILNE EDpwarps (1837, 1836—1849), Miers (1880,
1880a), Dr Man (1887).

Spectinens exanuned -
11, 1oo m. Ogasawara Is. Tokyo Imp. 1. Mus,
1.m. 164,  Bbdnotu, Prov. Satuma.
.m. 75,  Seto, Prov. Kii Seto Mar. Biol, Lab.

The cornca measures about I/ 6 as long as the carapace excluding
the rostrum in the larger male, about 1/5 in the female and about 1/ 4
in the smaller male. The antennal scale is o-77 times the length of the
carapace excluding the rostrum in the larger male, 0-8 times in the female
and o-g times in the smaller male.  The ophthalmic somite is entirely
covered by the rostrum in the two larger specimens, while it is entirely
exposed in front of the tip of the rostrum in the smaller male.

Color The color in the smaller male specimen preserved for a short
while in alcohol, and presumably not very different from the original
color, is as shown in the figure. Bluish-purple is the predominant color
on a yellowish grey background. The lateral parts of the carapace are
marked with several rings, regular and irregular, which give the parts a
marmoreal appearance. The raptorial dactylus, the flagella of the antennules
and antennae, and the tip of ths spines of the uropods and telson are
pinkish.

Distribution: Rarppuxy has recorded a male from Wakanoura,
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Prov. XKii. This species has hbeen obtained at various spots of the Indo-

Pacific Region (See Kemp, 1913).

Odontodactylus japonicus (De I1aaN)
(Pl X111, figs. 3—4)

Odontodactvlus  japonicus, BicELow (1894), Furupa (1909, igI o), Kemp (1913),
Komar (1922).
Gonodactylus japonicus DE IHHAAN{1849), Miers(1880).

Gonodactylus edwardsit, BALss(1g10),
Specriniens examined :
1m. 1605 mm, Tateyama, Prove. Awa. Z.1., Sc. D., Tokyo I. U.
IM. 153 Tokyo Bay. »
3m. 1f. 106—151 mm, Misaki, »

3m. 3f. 113—145 ,,  Akiya, Prov. Sagami. - Mr, K. Hosova.

1m, 283 ,, Seto, Prov. I{i.  Seto Mar. Biol. Lab.

2m. 1f. 126:5—156 ,, Nagasaki. Mr. I. KaNEKo.

1 — — Korea. Mr. R. Sarro.

1 f. 59 5  Ogasawara Is. Z. L, Agr. D., Tokyo L. U.
T1m. 1475 ,,  Yaeyama Is. Tokyo Imp.~I1. Mus.

7 individuals of post-larval and larval stages.

30—36 mm. ? (from the stomach of Zlymrus.)

This species is not uncommon in the warmer seas around Japan.
In the neighbourhood of Misaki it is known among fishermen as  Cki-
syako” (offing mantis—shrimp) or “ Hana-syako ”’ (flower mantis—shrimp)
with reference to its habitat and coloration respectively.

Color: As I have stated in one of my previous papers, the sexual
difference in coloration is remarkable (Pl XIII, figs. 3, male; 4, female).
“In the male; the entire dorsal surface of the body is of a bright salmon-—
red color. The color is shaded into a vivid purple in the antennal scales
as well as in both the exo- and endopodite of the wropods. The margi-
‘nal hairs of these appendages are of a very bright scarlet-red. The mobile

spines of the exopodite are orange. In the female, on the other hand,
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the posterior half of the body is bluish green; the color is shaded into
the salmon-red of the anterior half of the body at the first abdominal
somite.* The salmon-red color of the anterior half of the body is not
so bright as in the male. For the rest, the coloration of the sexes is
practically identical. The difference in the coloration of the sexes is so
remarkable that one can readily tell one from the other without examining
structural differences, provided the specimens be fresh or for a short times
in preserving fluid” (KoMmaAr, 1922, pp. 102—103).

I have also described in the same paper a male specimen having a
coloration somewhat approaching that of the female, which showed at the

same time some abnormalities in internal structure (for details 1. ¢).

The seven small specimens 'obtained from the stomach’ of the fish
Zlynanus, show the stages of the transitory change from the larval to the
post-larval phase. In two of these, both 30 mm. long and 6 m. broad,
the sex can not be distinguished, but otherwise, they have nearly perefect
adult features.  The raptorial dactylus bears a series of spines, and is
slightly inflated at the base; the sixth abdominal somite and the telson is
already provided with all the carinae of the adult, and the postero-lateral
corners of the fourth and fifth abdominal somites are produced into spines.
In the other two specimens, 29 and 30 mm. long respectively and
4+3 mm. broad, the entire shape is much more slender than in the adult
or in the preceding two specimens. The raptorial dactylus has no spines
on the inner margin. In the sixth abdominal somite the submedian and
lateral carinae are differentiated; and in the telson the median, intermediate
and marginal carinae are found., The telson is nearly as long as broad.
In the remaining three specimens which measure 30, 32 and 36 mm.
respectively from the tip of the long rostrum to the posterior end of the
telson, the carapace is still in the larval state, with all the antero-median
(rostral), antero-lateral, postero-lateral and postero—median spines.

Distribution - Barss, Krmp and Parist have all recorded this

species from Misaki. Outside of the Japanese coast, it has been described

* The level of transition of the two colors seems to be somewhat variable but exists
in the first threc abdominal somites.
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from Hongkong(KKemp), Chinese Seas(Mirrs) and off the Seychelles

(BORRADAILE).

Genus Gonodactylus

Gonodactylus chiragra(FaBRricius)

Gonodactylus chiragra, 1. MILNE-EpwARrDS (1837), Mizrs (1880), Brooxs (1886),
D Man (1888, 1902), BieELow (1894), BorrADAILE (1898, 1899, 1907), LENZ
(1901), LANCHESTER (1903), JURICH (1904), TATTERSALL (1906), NoBiLx
(1906), Furupa (1908, 1910), KEMp (1913, 1915), EpMonDsoN (1921, 1923).

Gonodactylus smithi Pocock (1893).

Specimens exanned :

1f.

Im.

I1m.

Im.

2 f,

I 1.

Im.

3t

19 m.

Im.

1f,
1 f.

3m.

1.

1 f.
11,

Coloy :

especially of the telson, but also in coloration.

40  mm,
47 »
2f. 32—44 ,,
1f. 56—80 ,,
71 mm.,
1f.  —

7 i -7 mm.

73 »

65 -
71°3 »
5 f' 44—68 3
49 »

40 »

53 ”

Misaki.

Akiya, Prov. Sagami.

Misaki ?
Seven Is., Idu.

Ogasawara Is.
o -

Yakusima, Prov. Osumi.

Tanegasima "

Rytkyt Is.

2

Mr, R. Sarrd,
Mr. K. Hosova.

bEd

Z. 1., Sc. D., Tokyo 1. U,

2
Mr. T. Kuroiwa.
Mr. I. KaNEko,
Mr. Y. Naxano.

Z. 1., Sc. D,, Tokyo I. U.
Tokyo Imp. H. Mus.

Yaeyama, Rytkyh group.

b2

Northern Part of Formosa. Mr. M. Maxkr,

Sybrytikyt Id., Formosa.

Palau, Caroline Is.

Caroline Is.

Angaur, Caroline Is.

Mr. M. Maxr.
Prof, S. Gord and
Mr. Y. Orapa.
Prof. S. Takamasr.

Mr. S. Fujyra.

As noted by KEwmp, this species is variable not only in structure,

‘While the prevalent color

of the body in alcohol is yellowish brown or olivaceous brown, with the

raptorial dactylus pinkish or bluish and the distal part of the propodus
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bluish or dull purple, some are pale yellow with black spots on ecither
side of the last two thoracic and first four abdominal somites, In the
female from TFormosa preserved in formalin, the entire dorsal surface is
pinkish, and the raptorial limbs are very brightly pinkish.

Distrebution . This species is almost the commonest species of all sto-

matopods throughout the tropical and subtropical Indo-Pacific area.

Gonodactylus chiragra var, platysoma (Woop-Mason)

Gonodactylus chivagra var, platysoma, Kemr (1913, 1915).
Gonodactylus platysoma Woon-Mason (1895).
? Gonodactylus chivagra var. acutus LANCHESTER (1895), BORRADA LE (1907),

Lenz (1910).

Spectinens exanuned :

1m. ssmm. X 13mm. Jaluit, Marshall Is.  Mr. S. Fujira.
1m. 50 , X 11, - " Mr. E. Horu.

Both the specimens have all the features which distinguish the
variety from G.c/uragre s. str,, namely, the shorter and more depressed
body, the shorter and straight raptorial dactylus and the absence of the
antero-lateral marginal tooth of the telson; besides, both of them have
conspicuous dark patches on the median line, one specimen on the sixth
thoracic and first abdominal somites and the other on the fifth and eighth
thoracic somites,

Perhaps this variety deserves to be raised to the status of a separate
species.

Distribution . Pawrist has recorded a female of this variety from Yae-
yama, Rytkyt group. This variety is known from the Andamans, Society
Is., Mauritius and the Philippines, besides the specimens recorded as war.
acutus which were taken from Minikoi (LANCHESTER), Zanzibar, Mada-

gascar (Lenz), Guam and Marquesas (EDMONDSON),
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Gonodactylus glabrous Brooks

Gonodactylus glabrous Brooxs (1886), Bigerow (1894), DE MAN (1902),
Jurica (1904), Fukupa (1908, 1910), Kumr (1913, 1915), Parist (1922).

Gonodactylus graphurus DE MAN (1887).

Gonodactylus glaber HinpersoN (1893), NopiLr (1906), BORRADAILE (1907).

Shecimens examaned :

sm, 6f 22—35 mni. Misaki Mr. R. Sarrd.

z2m. 2f 28—36-5 mm. Misaki? "

1 f. 28 ., Tusima. Mr. I, KANEKO.

1 f. 365 »  Rytkyt. Tokyo Imp. H. Mus.

5t 33—41 ’ Z. 1., Sc. D., Tokyo L. U.
1m. 3f. 20—36 ,, Ogasawara Is. ”

1f. 32 . ’ Z.1., Agr. D., Tokyo 1.U.
2 f, —_ Truk, Caroline Is. Prof. N. YAMASAKI.

Distribution :  G. glabrous has been recorded from various localities of

the Indo—Pacific as well as from the Mediterranean.

Gonodactylus graphurus Miers

Gonodactylus graphurus MiErs (1875, 1880), Brooxs (1886), Brerrow (1894),
Lenz (1901, 1910), Nosiu (1906), Kemre (1913), Bauss (1921).

I have seen no specimen referable to this species; but Barss(1gz1)

has recorded this from Satuma.
Distribution :  According to Kump and Bawss, this species is known
from Samoa, Thursday I. and other localities of Australia, Arafura Sea,

China Seas, Amboina, Marianne Arch. and Zanzibar.

Gonodactylus spinoso-carinatus Fuxupa

Gonodactylus spinosocarinatus Furupa (1909, 1910), Kemp (1913).
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Speciinens exanuned .

2f 15—285 mm. Sagami Bay. Z.1.,Sc.D., Tokyo L U. (Types).
I, 22:5 ,, ~Katuura, Prov. Kadusa. Tokyo Imp. H. Mus.

The third specimen of this rare species which came from a locality
very near that of the types, shows much the same characteristics as
those. Like the types, this specimen is very small in size, measuring
only 2z:5 mm. in length and 3.3 mm. in the greatest breadth of the body
but is an adult in every feature.

In the telson a low carina is present on the submedian marginal
spine, A prominent lobe-like process exists at the base of the proximal
segment of the exopodite of the uropod. The marginal spines are six on
cither side, of which the proximal three are slender and straight, while
the distal three are stout and claw-like, with tips strongly recurved, the
fourth spine being the largest and the fifth and sixth gradually smaller.
The setae of the exo— and endopodite of the uropod, as well as those of
the antennal scale, are restricted to the outer margin especially in the distal

portions.

Gonodactylus tanensis (Fuxupa)

Gonodactylus tanensis, IKEMP (1913).
Protosquilla tanensts FURUDA (1911, I9l1a).
Specimien examned
I m. Tanegasima. 30-5 mun. (Type).

No other specimen has ever since heen described.

Gonodactylus glyptocercus Woop-Mason

Gondactylus glyptocercus "Woon-Mason (1876), Miers (188o),
Brooxs (1886), Kemp (1013).

Protosquilla cerebralis Brooxs (1886), DE MaN (1887, 1902),
BorraDAILE (1898, 1899), FukupA (1908, 1910).
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Spectinens examened :
1m. 3f 25—37 mm. Rytikyf. Z. 1., Sc. D., Tokyo I. U.
Distribution : Fiji Is., New Britain, Loyalty Is., Pulo Edam, Ternate,

Nicobars, Andamans and Mergui Archipelago.

Gonodactylus spinosissimus PrEFFER

Gonodactylus spinostssimus, BIGELOw (1894), Nosirr (1go6), Kemp (1913).
Protosquilla brooks? FURUDA (1908, 1910),

Protosquilla spinosissims, TATTERSALL (1906).

Specrinens exanuned :

3L 22:5—39-53 mm. FProv. Awa in Honsyt.

2m. 6f 42—s59 Misaki, Mr, K. Aokl

im. 2f. q1—s0 Akiya, Prov. Sagami. Mr, K. Hosova.

In my previous paper I identified, with some doubts, my specimen
from Awa with Profosquilia brooksi DE MAaN, since at that time I was
able to see neither PreprEr’s paper nor any detailed description of G.
spenosissanees.  Judging from the descriptions of Tarrersarr and KEeme,
the Japanese specimens seem to have shorter spinules on the last two
somites than the specimens from other sources, and, moreover, they have
distinct longitudinal furrows on the central parts of the fifth abdominal
somite which the specimens from other localities seem to be lacking (c. f.
Fukupa, 1910, figs. 1, 1a).

It is not improbable that G. drookss is identical with G. Sprnoses-
Scines, since the only difference seems to be in the number of the spinules
of the last two somites which varies within each species.

Color:  The color is variable. The ground color in fresh examples
may be olivaceous, yellowish brown or reddish brown, and mottled with
dark pigment. The flagella of the antennules and antennae are pinkish.

Distributior :  Ceylon, Andamans, Red Sea and Zanzibar.
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DISTRIBUTION OF STOMATOPODA IN THE SEAS
AROUND JAPAN AND ADJACENT LOCALITIES.

First, attention may be called to the richness in species of the stoma-
topods found in this region.  Apart from all the forms occurring in the
more remote islands, such as the Micronesia, Ogasawara Is., as well as
Formosa and the Rytkyt Is., we have altogether 30 species and 1
variety of stomatopods inhabiting the seas north of Kytisyti. This number,
as compared with 22 species and 2 varieties known from the Philippines
(Kemp, 1915), or with 22 species and 2z varicties from the Fast Indies
(Remp, 1913, SUNIER 1918), is fairly remarkable. This may be due in
part to the fact that the Japanese stomatopod fauna has been rather
thoroughly explored, more so than in any of the above localities.  But
when we consider the fact that stomatopods are chiefly the inhabitants of
tropical and subtropical seas, the richness in species near Japan becomes
more apparent.

The larger part of these species, as might naturally be expected, are
those which are known from the southern part of Japan only, and consist,
for the most part, of the forms which are distributed widely in the
whole Indo~Pacific region, Thus, Kytsyt, whence a rich collection has
come under my examination, thanks to Mr., I, Kanexo’s effort, has
vielded altogether 23 species and 1 variety. The number diminishes as
we proceed northward, most of the species with a wide distribution
being dropped from the list, On the Pacific coast, however, scveral of
these species still remain in existence as far as the Bay of Sagami, for
instance, .S\ scorpio, S. rvaplhdea, P. ciliata, L. multifasciate, G. chiragra,
G. glabrous and G. Sprinosissinnss.

The fact that the fauna of Sagami Bay has much tropical facies is
readily noticed by anybody who takes a glance at the littoral fauna around
the Misaki Marine Iaboratory, and is endorsed by all who have made a
faunistic study of this region (e. g. DoFLEIN, 1906, 1906a, THIELEMANN,

1910, BALSS, 1924), so that it is very natural that comparatively many
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tropical stomatopods are found in this region.

Besides those essentially tropical forms of stomatopods, there are
certain number of species which have apparently been developed in the
waters around Japan, such as, .S. Sfascrata, S. wikado, S. costala, P.
empusa, P. dofletnz, L. latifrons, O. japonicus and G. spenoso-carimatus.
These endemic species all have a rather limited distribution. a few being
dispersed southward, but only to a limited extent. The richness in
species of stomatopods around Japan, as compared with the Philippines
or with the East Indies, is due in a large measure to the existence of
these endemic species.

Kytsytt and the Pacific coast of Sikoku and Honsyt south of Sagami
Bay, have both the endemic and the tropical species mingled. The Inland
Sea and the Japan Sea, on the contrary, have practically the former only.
Thus, the stomatopod fauna seems to change abruptly when one passes
the Strait of Tusima or the Strait of Simonoseki.

Little has been studied on the stomatopods of the Pacific coast north
of Sagami Bay. DBut, evidently there are but a few species inhabiting
this area: so far I know only one species, \S. oraforzz, from this region.
This species extends farther north to the coast of Hokkaido, where we
find probably the northern limit of the distribution of the stomatopod in
the whole Indo-Pacific.

The stomatopod fauna of Formosa. as compared with that of Ky(sy,
shows more tropical facies, in having such forms as, .S, wepe, S. oralorie
var. perpensa, S. inderrupta and \S. wood-masont.

No stomatopod inhabiting the region near Japan is commion to the
species known from the west coast of America. This is a rather striking
fact, if we are reminded that there are g species, namely, S. rap/ludea,
P. ornate, L. crassispimosa, O. seyllarus, O. japonicus, G. cleregra,
G. graplurus, and G, spenosissznats, common to Japan and the east coast
of Africa. This is probably due to the fact that there are few shores
intervening between Japan and America where such essentially tropical
animals as stomatopods might thrive,

In short, the stomatopod fauna around the coast of Japan is charac-
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terized by the cocxistence of the tropical and endemic elements. Such a
condition may be noticed in the stomatopod fauna of the east coast of
Australia, as well as in that of the east coast of Africa also, and stands
in a rather sharp contrast, on the one hand, with the stomatopod fauna
of the locality like the Philippines which comprises no endemic elements,
and, on the other hand, with the same of the locality like the Mediterranean
which contains few elements common with that of other localities.

In the appended table the distribution of all the species described in

this paper in the localities within and without Japan is shown.



Tagu Kowmar ;—

TABLE
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EXPLANATION OF PLATES

Plate XIII

(Color in preseiving fluid for a short while and presumably almost the same as the original)
Fig. 1. Psendosquilla empusa (DE HaaN)., Specimen from Nagasaki., X1,
Fig. 2. Odontodactvlus scyllarws (LINN Eus) Specimen from Seto. X1-2

Fig. 3. Odontodactyins japonicus (DE Haan)., A male from Sagami Bay, Xo-8.

Fig. 4. the same, A female from Sagami Bay. Xo-.8.
Plate XIV
Figs. 1—1b, Sguzlle lata Brooxs. Specimen from Nagasaki. X 4.
1. Anterior part of body.
Ia. Left raptorial limb.

1b. Posterior part of body.
Fig, 2—2b. Pseudosquille ornate MIERS., X2.
2. Anterior part of body of a specimen from Ogasawara Is.
2a, Rostrum of another specimen from the same locality.
2b. Right raptorial limb.
Figs, 3-—3b. Lysisquilla latifrons (DE HAAN). from Nagasaki, Xa2.
3. Anterior part of body.
3a. Right raptorial limb.
3b. Posterior part of body,
Figs. 4—qa. Lystosquilla acanthocarpus MIERS. Specimen from Formosa., X 4.
4. Right raptorial limb.
4a. Rostrum.
Figs. 4b—d. ZLysrosguille acanthocarprs MIERS. Specimen from Sima. X 4.
4b. Right raptorial limb.
4¢. Rostrum.
4d. Telson.
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