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JAPANESE SPECIES OF THE GENUS Penaeus.

BY

N, KISHITNOUY L.

With P, [—IX.

Prawns belonging o the genus Fonavns are the most important
crustaceans i Japan. Thev are highly prized and extensively used
as food and bait und dried prawns annvally exported to China amount
to about goo,000 kilogrammes in weight and about 200,000 yen in
value,  The dried prawns almost exclusively belong to the genns
Fenacas.

Prawns live in inshore waters, especially in bays and inlets of
sundy or mudily bottom,  mostly an the depth of less than 00 metres,
Theyv are very abundantv captored with small vaawds, drodeis, fyle
nets, oo, in the dnbind Seas Boy of Toep Bav of Tokve wnel mang
other places round o coast. Hlowever, they ave searee on the coast
of the Japan Sca and on the nostheastern coast, so that they seem
to prefer warm water,

Prawns generally {eod on Tving or dead antmals, sl as rostaees
(Ganmearns, Caprefie, cton Vermes, Fchinoderms, Mol ca tespeenlly
small mmature Gastropoda wind amelibrancloatat and senwctimes fsh,
Some speeies, especilly Fiacis Yoyeors proder picrospical adenes The
shell of such species 1s softe When they are kept alive in ponds, they
attack and devone cach other, I such cases nowhy moulted creatures

castly falf the vietin

The growiiv of prawns s very rapid. Small prawos reach mate




rity when one year old, and most of them, T belicve, die out alter
spawning.  Large prawns such as Fowacas canalicutatius, 1 sewdsulealis,
ete reach maturity after two years and they do oot die alter spawaing.
Some large species attain the size of about 27 cm. _ ’

The male seems to develop more slowly than the female, The
former becomes mature and attains the maximum size of crowth at a
smaller swe than the Jatier. The diference hetween the biologicnl

minimum size and the maximum size of orowth Is alwavs nearly equal

in the speces which nadntain longer Tifes - Generally speaking Jemales
are Jarger in size, have the larger carapace and the longer and more
curved rostram when compared with males,

The ovary is composed of @ pair of long, thick tubes, running from
the root of the rostrum nearly to the tail segment. They give off
side branches and the oviduct at the thoracic region, and there Just
hefore the heart they are connected together by a  trangverse com-
missure with cach other,  Generally they ripen at the end of spring
and spawning takes  plice inosummer and automn, They are very
stender, colorless and nearly transparent when their reproductive cle-
ments arc immature ;. Lut when these elements eradoally begin to fipen
they become opaque amd vellowish in calor and finally become rich
creea mocolor and increase i thivkness, Eoos are discharsed from
time to time as they vipen. The oviduets are extremely short and
thin-walled,

The testis s o fureated horseshoe shaped gland o the thoracic.
region, Tt lies partly surrounding and partly beneath the heart.  The
gland 15 flat, colortess and translucent.

Some species have a spermataphore at the end of the ductus ejacu-
latorius,  In Flwnaces canalicadntns, 1 asheadka and 2 cavofvostres males
have always a pair of spermatophores and  copulate  throughout the

year, Immature females not unfrequently contain spermatophores or
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masses of spermatozoa in the seminal receptacle.  And those species,
living more than one year, copulate soon after spawning.  Young but

mature males have very small spermatophores {ca. 5 mun. in case of

Denacus canaliculatnsy s butl do not yet find such small spermatophores
received by females. “The spermatophore, produced on the right side
of the aninal is transferred to the right side of the seminal receptacle,
‘The part of the spermatophore which lies nearest to the genital open-
ing will lie in the seminal recentacle also near ils opening,

In some species the spermatophore has an appendge. It s most
remarkably developed in Lenaens canaliculoties, 1t was first described

and figured by Spence Bate in the Challenger Report: but his observa-

tion was only superficial. In /72 canalicniatis the appendage is wing-

pres

shaped.  When it is taken out from the ¢nd of the ductus cjaculatorius,
it is fleshecolored ; but the color changes gradually to greenish yellow,
Its consistency too undergoes gradual changes. It is very soft and
) somewhat glutinous at first and becomes hard and inflexible later. In
P monodon, . ashicka and . letisitdleatus, the :,1pp<:n<.l:.\g(£ of the sper-
matophore is white, Jong, {lexible and Dandshaped. It will protrude
out of the seminal receptacle at first, Tut 1 do not find it Probably
it will be worn away very quickly.

Lenaens Foprere does not form a spernutophore s bat we find on
the external wall of s seminal veeeptacle o pair of white, leal shaped
bodies after copulation. These leafshaped hodies, are. mast probably,
homologous 1o the appendage of the spermatophore in other species,

In fenacus affious similar hodics are {ormed as in /% Jovwers, but
they are very small and they are not always found on the outer wall
of the seminal receptacle.  In /% cwradrostiis we find no such appen-
dages of definite shape, but only 2 mass of glutinous body  cemented
to the depression of the external wall of the seminal receptecle or the
thelycum.  The hardened mass is semitransparant and  vellowish in
color,

i, .
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Mooling takes place from tme to dime. It s done by the old

crust hecoming brittfe amd brealing away vraduatlye The entire epust

isoenst away in larvad stages only,

Swunming larvae of Faeas ave very wadely disteibuted in shallow
waters,  They are often found o waters shadlower than the place
Aere soawnine animals e ] have collected { e RS A TRTR
LT STBVING animads e, ve codfectea sk summer diiflerent

stuges of Tarvae Trone NoepZee o the stage of youns prawns,  They

-

ace very minute, oo the Nos stee they ave Cope—i 2 pun, and

it the Socr stape about 35—z nom, Thelr motion i the wader s

vraher aoactve. Larvae ol some spoedies i the Aove stage hove many

bright pioment cellse These cells gencerally expand in the dark phices

and contact when exposed to lights Zroteccea of some species hive
a pawr of short spines or teeth at the antertor margin of the carapace,
Just anterior o the rudiments of the compound cyes (P VI g In
another species T lound twe pairs of such teeth (PLVIHIL 61,

Io the newly batched Aauadies, we find no clia on the Dristles of
the appemdage (PLOVHL )0 In the Liter staces of the Naipiins, e
Body wind some appendages are alveady segmented (PLVHL 2,300 In
the el cor stice the metastoma appoenrs as o paed kool et
bebiod e mandBbles PN 500 Do the Avdaiong stave brstles o
he Gest appendace are net alnteds The simple medion ove b ol

o the venme prawn st e (PN

Most <hove fehes ‘;)-z-:iif‘:}: on  the Lottam are onemics of adult
pravos: and fshes like Clupeidaes Carangulae, cte do much iniay w

ssveimniny L,

“y
W

AL present T have 13 speetos of the penns Jivoows, all fron the

waters of our country. As the determination of spoecies ol this gemis

0y
™

is wnesmally dithedn, T ohave stadicd o oreat many specimens in diflereat
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stages of devclopment and also in Targe numbers. Maorecover T had
a vood chance thouch the kindness ol the authoritics of the Dritsh
Museom (Naweal Thstory) to examine the Targe collection of  fuacuns
in the Muscum.  Trom the study of these materials T found that the
most reliable point about the doterminavion of species is the compari-
son of the structure of the externall secondary sexual orrans, the so
called the petasma and the  thelvenm, though  dilferences of  their
structure are somelimes very slicht in cuse ol closely allied  species.
She et defiieuliy in wdentification, however, lies i the incompletencss

ol original descriptions and ligures,




1.

SYNOPTICAL KEY T0 THE JAPANESE SPECIES
OF PENABUS ‘

Lower margin of the rostrum toothed, the cavity of the seminal
receptacle single and its internal wall membranaceous,  Shell smooth,
having no sctac.  Spermatopliore has an appendaue.  Vas deferens
short and thick, not much convoluted.

A, Only one tooth on the inferior margin of the rostrum.
Three small spines on cach side of the tail segment. Dorsal
median line of the carapace is grooved. Grooves running on
each side of the central groove reach the posterior end of
the carapace. Derciopoda stout. The posterior end of the

inner lamina of the petasma s prolonged and s turned cx

teriorly.  Sccond  scegment of the first and sceond  patrs of

peraiopoda i @ a spinc,

1. Daorsal mediin groove ol the carapace s nearly equal
in breadth to the Lueral grooves., Tateral plates of  the
thelyeum is not divided and the opening of the seminal

receptacle has the shape of alateral slit. Spermatophore

has a wing-shaped appendage.  Exteenal vim of the pot
asma thick,  Anterior end of the ipner lamina of the
petasma ends with a soft crooked protberance. Rostrum
S§—10 dentate above.

L2 conalinlatus,

4
3
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2. Dorsal median groove ol the carapace is aurrower than

) the lateral grooves.  Central plate of the thelyeum has a
forked, calcihed appendage at the anterior end.  lLateral
plates meet at the median line of the bady, forming the

sides of the Jongitudinal opening of the seminal receptacle,

Appendage of the spermatophore is a narrow fibrous band.
Anterior end of the internal lamina of the petasma does
not extend beyond the external lamina. Rosteum 1o o1
| dentate above.

' 1 latisnicats.,

B, Three teeth on the mfurior margin of the rostrum.  Tateral:
arooves of the carapace run only half the length of it Per-
. : ciopoda slender.  Posterior end of the internal lamina of the

petasma is produced to a short straight protuberance.  First,

pair of perciopoda bispinose, the second pair unispinose. ]
3. Dorsal median ¢roove of the carpace present, I;xtcral%ﬁ

. . 1 / . . .

grooves terminate a litte hehind the gastrie tooth, Tlagel s

!

of the same, Lateral plates of the thelveam meet at the

e of the first pair of antennae shorter than the pedune

madian Tine of the Lody. Very minute teeth near tb
anterior external margin of the petisma, Rowrm
dentite above.
: I ashaio.

l i ’

. 4. Dorsal median groove of the carapace wanting,  Latersl
corooves are Jost near the Jevel of  the gastric wotld
. ‘ Flagellue of the fust pair of antennae longer than the

pedancle of e same. Central and lateral plates of  the

jow
B

thelveum meet i Y shaped hnes. Ouater nim of

L N

petasma 15 bent, pointed and has some very mmuate teets
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near the anterior end, Rostram S or N dentate alove.

/); Fids i (’(‘5;:'.

. No tooth on the inferior margin of the rostrim. Seminal  recep-
tacle consists o two chambers, Their walls calcarcous, sometimes
membranaceons, No appendage to the spermatophore. Vas deferens

Cong, slender and s cotled several dmes, Shell cencrally eovered

with sctae, yarely naked.

o Dorsal ndian kiel of the carapave present, ot rather
tiint,  No woth at the anterior, micrior angle of the carapace,

a. Pirst o third pairs of perciopoda unispinose. In males
the fourth joint of the fAfth pair of perciopoda has a
wiberele, the plewron of the first pleonic  segment s
notched at the inferior margin amld the sixth pair of ple-
opoda has alsn a tuberele. Exterior as well as the iaterior
walls of the seminal recoptacle are calotied. Tts cavity is
divided by a median septum and opens by two slits, Tail

seoment unarmed,

5. In demades the dirst joint of the foarth pair of per-
cionuda expands toasdise ke process which abuts
Jest the antevior margin of the thelvaam, Fateral
plates of the thelvcum s dat for the mosy part. Dis-
tal end of the mmer lamina of the pelasma s adlat
process.  Distal end of the outer lamina extends
laterally,  Rostrum serratad to its apex, 8 or g
dentate, Virst—fourth segments of the pleon naked.
[\ afions.

6. In females the st joint of the tourth pair of
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pereiopoda expands as i 2 ayivis. External margin
1 v . ;
of the lateral plates ol the thelycom raised to a
. ridee,  Distal end of the ianer lamina of the petasma
. is large and convex and nearly covers the distal end

of the outer lamina.  Rostrum scrrated to its apex,
% dentate. Narrow, irveguler uvrooves in the shell

which are thickly beset with setae,

Wt G TR

12 fucisipes,

T e

Fateral plates of the thelyenm conves. Anterior

—
i
~1

o

end of the dnternal Tamina of the petasma long,

narrow and curved dorsally, Apex of the rostrum

slender and  devoild of teeth. Rostrum 5 dentate,

Shell beset with setae.

1. Foynerd,

W
;

Tk b, First perclopoda bispinose, second and third onispinose.

) Walls of the seminal receptacle caleified and its cavity

¢ divided by a median seprom. Taill seoment armed.

!

v
bt 8, With drreculer pubescent furrows. Rostram g
¢

§ dentate.

3

§ - ..

: L0 e iinediins
y

!
l . . - ~ -

c.  Second  joint of  the  nhirst and sccond  perciopoda

)

% unispinose.  meminal receptacle consists of two  entirely
. !
‘ 4 © o« . « . P,

¢ separate cavites,  Carapace  with a  pair of fissures,

1 Pedunele of the sccond pair of antennae with o tooth.
1
L

0.  Carapuce smooth and naked.  Rostrum short,

shobtly longer than the eves,  No castric tooth on




L.

the carapuaee,
D tcncllas,
1o, Carapace with sctae at the upper, antevior part.

1 corntus,
Tooth at the anterior, inferior angle of the carapace,  Sccond
joint of the first and second perciopoda uaispinose,  Dorsal
median Kiel s found  from the second sumite of the pleon
backwards,  Lateral spines on the tail segment,  Seminal
receptacie consists of two eatively sepavate cavities,  Shell

thickly beset with setae,

do Petasma bilateradly  svmmetrical. Noospine botween

the second paiv of perclopoda.

11, Lateral spines ol the il sepment very minute,
hardly visible with naked cves.

I cuirirosis,

c.  Petasma not hilaterally symmetrienl. Paired apines
boetween  the sceond  poreiopodas 3 pars of movable
spincs and 1 opair of potmovable spines on the tail
segment,

1

b2, Rostrom broad and shor slichily Tonger than the

Cyos,
¥ F S 5 SV
f. fesnsiiains,
13 Swth pleonic scoment and the il seoment long,

subequal in lenuth o thai of the sixth pleopoda.
irst joint of the fourth perciopoda enlarced,

/’ or Prp iy
Lo NG
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Roor g rarely 1o dentate above and toothed below, It is a little

~posterior margin of the carapace., On each side of the rostrum and

PENAEUS CANALICULATUS

(P

Ponacus canaliculatns, Olivier, Encyel. meth, Nat, [list, vill (1811),
M-Edw., Hist. Nat. Crust. it (1837); de Haan, Fauna Japon, Crust
(1841 Sp. Bate, Challenger Rep. Crust, Macrura (1883); Ortimann,
Zool. Jahrbueh, Abth. Syst. p. 448 {1890,

The shell smooth, thick and hard.  The rostrum shightly  curved,
longer than the peduncle of the first aptennae. Continuous 1o the

rostral” kiel, there is 2 grooved kiel, whicht reaches nearly to the

the kicl, there is a groove which also reaches nearly to the posterior
margin of the carapace. The flagellae of the first pair of the antenn
are very short, almost cqual to the length of the two distal segmen
of the™ peduncle.  The perciopoda are rather thick and robust. T
basis of the first and second pairs of pereipoda s provided with
spine. The telson with three pairs of small movable spines.

The thelyeam, the external wall of the seminal receptacle, b
the pocketlike appearanee externally, as the two lateral plates a
united in the median Jine (PLOVIL o A 0 B The eaviny of d
reeeptacle s single.  The wall of the receptacie,  external s well
mternal, is not caleified.

The petasma is simply dolded longitudinally (PL VL vy, T
outer rim is thick, calciied and blunt at the distal end. The inn
lamina thin, membranaceous and much prolonged posteriorly and it
differentiated to a free, thick and tleshy portion at the anterior end.

The spermatophore is provided with a wingshaped appendag

which stretehes out of the seminal receptacle inoa pair (PL VI, 1 C



The matwe male has a spermatophore always in the  dilated end of

the ductus ojaculatorins - of cach side and the matere female carries

always o pair of spermatophores in the seminal receptacle, even soon
after the spawning,

The color of the animal is lieht brown or

oreyish brown with
about cleven transverse

bands of darker color. The color of the
riipidera s splendid, it is fringed with red haies and s margin s
colored with blue and yellow in succession.  Appendages are greenish
Immature specimens are darker and bluish in color (PL 1 1)

The male reaches maturity when it is a2 e in length, while the

female matures ar 15 em. The Targest specimen examined s 27 om.

i length,

This animal prefers the saudv bottom. When young it is found
in a very shallow water; but after it has grown old, it seeks deeper
water, especially in colder months.

Chietly captured with trawls,

-~ This 15 generally known under the name of “ kurumayebi”

PENAEUS LATISULCATUS. Nov. Spee

(PL L a2y

Fhe shell sinooth, polihed, thick and hard. The Trostrum stighitly
curved, 1s armed with 1o, sometioes 1 tecth on the upper and g

i
tooth on the lower side of it Tt is not longer than the peduncle of

the fivst pair of antennae, Three grooves at the middle part of the

carapace almost reach the posterior margin of it, as is the case with

L% canalicilales ;. but the lateral grooves are broader than the median

groove as in /L caramote.  In immawre specimens, however, the three
agrooves are almost equal to ench other in breadth,  The ilagellac of
the first pair of antennae are very short. A short stylform spine is

et R AR L T
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found at cach basisal joint of the first and sccond pairs of perciopoda,
Three small movable spines are found on eaclt side of the telson,

The lateral plates of the thelycam come in contact with cach other
at the median line (PLOVIL 2 Ay The median plate s smadl and s
partly covered by the Tateral plates. At the anterior part of the
median plate, there is a protuberance which s divided into two thig,
calcarcous horns,  The cavity of the seminad receptacle s single and
its wall is membranaceous,

The potasma s simple (PLOVIHL 20 Tts outer margin s very
thin and the distal end of the tner Tuming ends promptly. The ap:
pendagze of the spermatophore 5 soft and bandshaped, does not pro-
tude out of the seminal recoptacle. Probably it does protrude wt first,
but it woulid be worn away soon.

The color is lizht hrown or sometimes greyish, especially in vouny

Pl

animals.  The dorsal median kiel of the carapace and the same i the

fourth to the last pleonic segments are black. There ave also some
dark marks pear the ventral margin of the pleonic segments,
The langest specimen nomy collection measiees 15 ene in length,

This s rather o rare spectes. Spechimens inoour Biboratore ape

1

from the Tokvo Bav and Navoshima,

8 2 P . 1 . X 4 ‘ LY . < i . e .
Phia s very closcly allied o /0 caualicidminsg Lot b0 ensily s
. T Too g ey . .- . H

%.Iiltt"lif'u'ni'l fronn 1t by the shorior rostrnn, hroadr e oo e, e Ton-

M N [ N g N Ty . P i '
;,‘\IUE(Y&HILH opoiing ol the  sominad reeepd wles the apseniciae ot the

‘o]b(fll‘.hl‘.“iiﬁlfitkh‘. cte, Adso very closcly aliiesdl to /Y vaivesado o et the

latier has a spine on the conal segment of the frst 1o third pairs of

&

.....

pereopoda and the spermatophore Tues a0 selt wing-shaped appendage,
which protrude out of the semmal veccptacle,
As this animal s very fow o number, it s confounded with other

specics and has no specal name for iisell
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PENAEUS ASHIAKA Nov Spee
(PLoHD
The shell is rather thick and smooth,  The rostrum slightly curve «(l,
7 dentate above and 3 dentate belaw, The dorsal median carina of

the cavapace is canalicalated  and extends almoest w the posterior
marcin of the carapace. The lateral grooves do not extend to the
posterior margin of the coapace, but teeminate abrapty at s nddle
petrt, o little Behind the casteie wothe The Grst par of perciopoda s
armad widh two spines {one on h:w%s;, the other on aschiumy and the
sceond paie with one spine on Lasis. The telson has no armature,

‘The seminal receptacle (PL VL 3 A, 5 Biresembles that of /7
latisideains, but the calciied appendage to the median plate of the
thelveum is wanting,

The petasma (DL VI, 3) is longitudinally folded,  Tts outer part
is thick, calcified and is furnished with very minute teeth at the aoterior
margin,  The distad end of the joner lamina shorr,

The spermatophore has o ong, soft, band-shaped appendage which

s oamnited to the spermatophore nearly with a right angle to its axis,

The color is grevish brown or Dleish and abour twelve padrs of

dicker and lighter shades aternate each others The appendagses are
carmine reds The second amtennae ares colored  with red and Tight
brown in alternation,

The animal attuins the length of 22 em. The largest male esa-
mincd 15 18,5 em, in length

Rouzhly speakimg this spectes s found along the southern half of
our coast,

Is known under the names of “ashiaka,” “kuroyebi,” * kumaveb,”

cte.,

s
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This species closely resembles /2 monodon (1. seiisuleatusy and is
often confounded with it, but differs. from the latter by the shorter
flagellac of the first anteanac and also in the minute structure of the

petasma, color, cte.

PENAEUS NONODON.

(PL 1Y 1
eizacus  monedse, Fabricins, Suppl. Ente Syst. {1708 NM-dw,,

Fhst. Nat Crust, (1837).

Lewaens somisiticatis, de aan, Fauna Japon. Crust. (1830); Miers,
Proc. Zool. Soc. p. 200 (1875

The shell thick and polished.  The rostrum slightly curved, about

2/3 time as long as the carapace, 7 or 8 dentate above and 3 dentate

below.  The flagellae of the first pair of antennac are s long as the
peduncle. The dorsul median carina of the carapace becomes yradually
low and less distinet as it approaches the posterior margin of the
carapace and disappears before reaching i, Generally the carina s
not grooved,  When it is grooved. the groove is very faint. The
lateral grooves are Tost near the castrie tooth, The first pair of the
perciopoda is Dispinose, the second paar unispinose,

The seminal receptacle (PLOVHD 4 \) s almost the same as that of
P wleala, The outline of the thelyenm is oval and s centeal plate |
is larger than that of 22 ashicika,

The petasma (PLOVIHL 43 closely resembles that of /72 avdala in

the veneral appearance.  The distal end of its anterior end is pointed &

and ncar that peint we (ind a few minute tecth. But this part is con-
cealed under a soft membrane,
The color of the animal is dark brown or rarely Dlackish.  Dar

ker and lighter shades of eolor alternate each other thus giving the

ammal the banded appearance.
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The animal generally attains the lengtiv of 15—-20 o,

This is o rather race species, L have collectad it from the Fokyo
Bay and Bay of lse,

Is known under the moncs of “oshiyela ™ or  lurokumayvela”

This species b overy dntimately allied o 20 wsbicka, so that theee
two species are often confonaded tocether, The Tenuth of the agcl
fac of the fiest antennae, Tength of the rostrang, petisma, color, et

distinenish these two species,

PENAEUS AFFINIS
N AU

Fiweens ooy, NURdw s Thse Nan Crast 87 See Bates A,
Mag, Nato st 5 series ving pp 17u=—180, PLOXIT figs 6 (18854,

Flinacns weicceres, Ortmann, Zooll lahrbuch, Al Syst po a0
(15000,

The shddl Tor the most part simooth awd thicl The caapoee and

W LN

thee pleanic secments posterior to the Tourth seament bave more wr Toss

smal, resdar crooves dnow bl minnte seroe e prowing. i

vostrun rearly stradcby Tt i ahe femnde v o e elovaned o ahe

. , . . . 1 g, S S ‘
anbertesr o, \: R RV Y IR P IS P 1(««"13'::«.' for Yis T, lm*!t v 0
MRS S % - H s e ' 4 i Pi e Cover eses 1ot Ly
fany Lol o by sl B e Hine o he CHTTERETC St i b

. . , . L
veen the henane oot aoed e prreslorier anareey o0 Py oo
Ul o opd ot ol the Lt fhr o quass ul ]“"i'f“’“§““li'§- A A Lively

Y

armed wih o spane, Males have o Plans toodh on 1he

the Lilh 1‘;:1]5‘ Ol l)t*l'(,:?n;:-nd;y Oy the [;(»«-!?Hwhg sl l_'i‘ 4?1;:“!4, Chire s oot

shallowd greove, ocouprine abort o g of the Dreadih o the external
<3 ’ . - oyt - ‘ . P 3
side o the podunele. o sach a wroove, we il s

. Ny M - 1. [ . . R
mides the stah pair ol plespoda has o nhese

H

N N ey 4 B PO & D . ‘ 1wt . .
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furs o0 smadl pointed wherele near the aterior marzging . Phe Jaeral
plates are smadl and iy, The seminal receptacte s divided into two
cavities by aomedian septum o PL VL 5 B30 The ostia 1o these cavities
are naremye and are fouml with dificuite, Morcover, the first jomt of
the tourth e of perciopoda exvends townrds the median line and:
horders the anterior margin of the thelyeam,

The porasma (PLOVIHL 53 05 twbedike, The anterior end of the in-
|

.

per lamina s Ladpey <haped, while that of the outer Janunn s turses

5

outward.  The posterior end of the inner Tanoa is trned inwared.,

W find aosmall i somewhat oval spormatophore in the dilisted,
extreme end of the ducis cracolatorius. Phere s no appendage on
the spermatophore; but we findd 2 slender white masy of sceretion i
the diated portion. This white mass of sceretion is often found at-
tached to the central plie of the thelvewn alter copulation (P10 V],
5 O) Hence this white mass scems o be homologous o the apnendage
of spermatophores i other species,

The color of the ammad is yellowish or pale green with ereenish
dot. The marain of the vhipidera s rich oreen,

Frewnales it the Sl of a2 e males sy ey Femalos receive

4

spernrtophores drome the widdle ob Tolos They <paan S Noust

i” { )1'{iy‘(';‘j|‘«

1 ! 1t ’ N : e H ! H o . .
Phe sholl o coung anmeal b qoite uabeds ol twey orow to the
Terirest ¢ . vy H gyt . 1.4
fongily ob hont 6oem. Smoo e apnpnd o orinvs ungL S Aol
gy . . - 1 11 . . 1 1
drocses or beliow paris of the <l

This spedies inhabits shoudfow pares of the bay o ndet onlyv, alvass
1 the depih of fess than 20 metres,

[t is vather widely dsiribired from the Tokve Bay to Formaosa, |
It as s distribution is restricted w very shallow parts only, its cateh
B onot almdan,
Fhis specis s olien confonpded with other different speeies such
/3

RN iy s gt sme s Yo
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.
anal descerintion is-in
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complete.. This species coincides with Spence Bate's figures and des-
cription of the type specimens of M Hidward, preserved in the Museam
of the Jardin des Plantes,

There are many closely allied species,

- PENABUS INCISIPES

(PLIv, 2)

Leacas f}zc‘a'.w'/;z:s'. Sp. Bate, Challenger Rep. Crust. Macrura (18881,
The surface of the shell rough with irregular, shallow and sctae-
grown grooves. The rostrum nearly straight and generally 8 dentate
above. In female specimens, the tip of the rostrum is a little bent
upwards.  Continuous to the root of the rostram, there is a little eleva-

tion in the median line of the carapace. Besides this, there is a faint
elevation between the hepatic tooth and the posterior margin of the

“carapace. The first pair of perciopoda bispinosc and the second and

third pairs unispinose. In males, there is a tooth on the fourth joint
of the fifth peretopoda.  In the pleon there s a kiel in the dorsal
median line from the first sonute to the Jast; but it is faint in the first-
third somites.  An incision in the pleuron of the first somite.  The
imcision is marked inomales,  The peduncle of the pleopoda  thickly
beset with sctae, The sixth pleopoda has a slight protuberance on
its peduncle in males. - The tail seament is grooved.

The central plate of the thelyeum (PLVIL 6 A) is laterally compress-
ed. It is a little expanded at the anterior end. Each lateral plate
forms a crescent-shaped ridue at the external margin.  The first joint
of the fourth pereiopoda is expanded and meets the lateral margin of
the central plate of the thelycum,  The wall of the seminal receptacle
is thick and caleified.  The receptacle is divided into two cavitics by
a median septum.
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The anterior end of the inner lamina of the petasma is very large)
and covers the anterior end of the outer lamina (PL VI, 6).
The color is light red or light brown in adult animals and greyish]
oreen in immature animals, ‘
The animal generally reach matority when it is alout 12 em. in
length. Well grown specimens measure 18 em. in length,
The spawning scason is from summer to autumn.
This species is very widely distributed, It is found from the Tokyo
Bay to the southern end of our empire and also along the lower half]
of the coast of the Japan Sea.
It 15 konown under the names of “voshivebi,” < hozoyebi,” * unadori
yebi,” ete.
This species inhabits the shallow water like /7 agfins.
D monoceros (1’ cusis) of de Tlaan is probably this species; T
the author describes that his species s armed with 3 pairs ol spin
on the tail segment. 7% auedsipes. £ affinis, 12 nonoceros, et are olten

confounded.

PENAEUS JOYNERL

Ea

Lenaens Joyners, Miers, On a Colll of Crust. from the Malayask
Recions, Ann. Mag, Nat Thsto g series v opo 438 (185800,

The shell thin, soft and with irregular setae-grown grooves.  The
rostrum  slightly curved opward at the anterior end, 7 dentate, |
anterjor portion remains toothless and the toothless portion is subedqual
in length to that of the eye. A faint median kiel in the carapace
continuous to the rostrum and there is moreover a faint ridge betweenl
the hepatic tooth and the posterior margin of the carapace as in
tciszpes, The second joint of the first 10 the third pereiopoda unispinose

In males, the spine of the thind perciopoda is cnormously  developeil
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and is provided with a pointed cap at the apex. The spine is longer
than the second joint of the same perelopoda.  Males have moreover
a tooth on the fourth joint of the fifth perciopoda.  The fwurth jois Luf
the fourth perciopoda is broad and forms a toothlike projec

In the pleon there is a dorsal median kiel, It is rather faint in the
first to the third scgments,  The pleuron of the first somite has an
mcision which is more marked in males than in females.  The peduncle
of the pleopeda nearly naked, leaving a narrow setae-grown groove.
In males the sixth pleopoda has a tubercle on its peduncle.

The ceniral and the Tateral plates of the thelveum (LT A, 7B
are almost cqual in lenpth. The arcer part of the central plate is
vertical, but 1t is horizontally expanded at the posterior end.  Lateral
plates are convex and their inner margin runs along the entire length
of the central plate.  IHence the ostin to the seminal receptacle are
wide and conspicuous.  Females receive by copulation a pair of milky
white, leatshaped bodies on the thelyeum (P VIL 7 C). These 1‘)0(.‘1.;13;11‘
bodiés have no direct connection with the spermatozoa, but are at-
tached to the posterior, broad portion of the central plate by means
of a ¢lutinous substance. This specics does not form spermatophores,
but the spermatozoa in the seminal receptacle form a nearly solul

Mass,

.

The petasma (PLOVEHL 7 s complicatsd. The anterior end ol its
inner lamina long and bent backward,

The vas deferens long and colled several times. The ductus
cjaculatorius is thick walled and s end next to the external opening
is swollen and 15 divided into thece partiadly separated ch:mﬂnzm.

The color of the animal is pale yvellow with numerons small green-
ish spots.  The external margin of the rhipidura greenish,

The animal generally reaches the size of 13 em. The largest
male I examined was 14 em, the largest female 13 om,

~The animal copulates from  the beginning of June to the end of

iy
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Inhabits the shallow sandy hottom, not deeper than 20 metres
In autumn this species is found to form large shoals and migrates in
a I)d}‘.
Is distributed in the Pacific coast of our country from the Tokys.
Bay to Kusha, '
Fecds chicfly on microscopical algac, ‘
This species is one of the very important prawns. It is known

pnder the names ot “shibavebi,” “ohzoyvebi,” ete,

PENAEUS INTERMEDIUS Nov. Spec.

The shell with shallow, irregular and sctac-grown grooves.  The
rostrum is straight, ¢ dentate, toothed to the apex and is equal in

length to the peduncle of the first pair of antennae. Continuous to

‘

the rostrum,  there is o Jow kil running to the hind margin of the
carapace.  The first pair of perciopoda bispinose, the sceond and third
pairs nnispinose,  The first joint of the fourth perciopoda s expanded
and meets the Jateral sides of the central plate of the thelyeum.  The
tail segment is grooved and is armed with three pairs of long movable
spines, /

The thelyeum is much like the same organ of- /2 sucivipes, but the
external ridee of the lateral plate s low and inconspiceous,  The cavity
of the seminal receptacle is divided into two by a median septum.

Only two female specimens are known from the province of Tosa,
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They are 12 cm. in length.
This species is closely related to the group of 7L afiinis: but dif-
fers from it hy the armature of the tail segment.

- PENAEUS TENELLUS
| o (PL V1, 23
Lenacns tencllns, Sp. Bate, Challenger Rep, Crust. Macrura. (1 888),

Lenqens crucefer, Orvunann, Zool. Jahrbuch, Abth, Syst. (1890l

The shell smooth and naked.  The rostrum shorter than the
peduncle of the lirst pair of antennac, 8 dentate.  The gastric tooth
wanting. - No® median kicl in the carapace.  Trom the orbit, a longh
tudinal fissure runs towards the posterior margin, but disappears
before rc*:ichiug it. The sceond joint of the first and second pairs of
pereiopoda imispiﬁose. The pleon is carivated from the fourth somite
backward.  The tail segment has a shallow and narrow channel.

" The central plate of the thelycum (PL VI 8 Ay s large, lozenge
shaped and is longitudinally grooved. The lateral plates arc united
into one picce. The seminal receptacle consists of two small eatirely
separate cavities (PL VT, 5 B,

The petasma s thin and broad, has a pair of transverse hores
(L VI, 8.

The color is light brown with numerous Lrown ¢pots which furm
indistinct bands.  The antennae, pleopoda and  the margin o the
rhipidura are reddish.

The female specimen attains the length of 7.5 cm,

male 1s a little smaller

while the

This species is found rather abundantly in the Inland Sea.  Rough-
Iy speaking it is distributed along the lower half of our empire.
“Known under the names of “sakurayebi,” “akazavebi,” @ gascyeby”

e,

o s . e

- Lo e
sptuRT T

"

o
e




e

o

e

T

Fe.
£2 5 iwcne.

HRRSERITLY

4

g

pRE S g

=

ScHibe e

o5, s g

o

PENAEUS CORNUTUS. Novw. Spec

The shell smooth and thick.  The upper part of the carapac

beset with sctae,  The rostrum nearly straight in males, but in females:
it is clevated at the apex and is longer than in males. It is nearly
equal in length to the scaphocerite. 8 dentate,  Continuous to the
rostrum, there s a laint kicl on the carapace,  From the orbit a long
tidinal fissure runs about 2 3 the length ol the carapace.  There is:
a kicl from the fourth pleonic somite backward,  The tail scgment is
furrowed.  The sceond joint of the first and second pairs of pereiopoda;

anispinose.  The fifth pereiopoda longest,

The central plate of the thelyeam (P VIL 9 Ay is large and
oblong.  The lateral plates are coalesced together. Thes seminal
receptacle consists of two quite separate cavities,  They are small and
their walls are calenrcous.

The anterior end of the perasma is divided into two horn-like
processes (PLOVIL gl

The male attains the length of about 11 em., the female about
14 om,

Found in the Bay of Ariake, Kushi,

PENAEUS CURVIROSTRIS

LV 4)




o Lenaens  carvirostyds, Stimpson, Proc. Ac. Nat Se. Philadelp
peo113 (1860);  Ortmann, Zool, Jalhrbuch, Abth. Syst. p. 4210 {(18¢0!

? FPeracus Oarbalus, de Taan, Tauna Japon. Crust (1849

o

? Penacrs granuloins, llaswell, Proe, Lin. Soc. N, S, Wales
, (1?479)- |
o Penacns anchor als, Sp. “i«‘,m,. Challenger Rep. Crust, Macrura {188
The whole surface of the shell is covered with setae. The rostnn
is straight and short in males: but in females it is a litde clevaed
the apex and is subequal in length to the peduncle of the first ante:
nac. Generally 8 dentate,  Continnous to the rostrom there is a fai
kicl on the carapace.  The anterodnferior corner of the carapace

more or less pointed: but it does not forma tooth. The sceond joir
of the first two pairs of pereipoda spined. The pleon is kieled iros
the second somite backward,  The tall segment 1s grooved and

armed on each margin with three small spines.

The central plate of the thelycum is lozengeshaped and concav:
The lateral plates are short and small, united at the median loe (T
VII, 10 A). The seminal receptacle consists of two membranacem
csees (PL-VIL 1o By having narrow slits for the opening. After copuk
tion the central plate is covered with an amorphouws gunedike substan

l" ‘s 1, 10

The petasma is T shaped (PLOVIL 1o The vas deterens
slender and has several coils. The Juctis ciaculatorius hecony
craduadly thick towards the vennal openimg, Smermatozon are Loj
shaped. - Some filty or move spermatozoa are grouped in an cllipsoid:
sac or spermatophore,  In this species a great many such sacs ¢
spermatophores are tre ansferred o females by copulation. - M ales hav
ripe spermatozoa whole round a year. | 4

The color is light brown or greyish brown.

The female ::pt':c'invi(:'n “attains the Jensth of 12,5 em,, the male (o,

e The female reaches maturity when it 5s 7.5 em. in length and th
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male when it is 5.5 en
The spawning season is from the middle of June to August.
‘Ihis specics is found along the Pacific coast of our country, from\T
the Bay of Awomori to Kagoshima. Captured in large quantities and
ased as food and bait, ‘ |
2 eranylatus Haswell is very closely allied to this species and is
most probably synonimous, The male specimen of /7 ancioralis Sp,
Bated is identical with this species; but the female (P XXXV, 17)
is not.
Kanown under the names of *“saruyebi,” “ kosakuyebi,” “atamaluto,”

L3 K

PENAEUS LAMELLATUS.

(Pl. VI, 1)

Lenacus lomelletys, de Haan, Tauna Japon. Crust. (1849)

The body plump and is covered with setae.. The rostrum short,
broad and straight, equal in length to the eyes. g—ro dentate. No
dorsal carina on the carapace. The antero-inferior corner of the
cavapace is toothed.  The second and third joints of the first perciopoda
and the sccond joint of the second perciopoda unispinose. A par
of spines between the second pair of pereiopoda. The pleon is
kieled from the sccond somite backward, The tail seoment so long
as the sixth pleopoda, not distinetly furrowed. It is armed on each
side with one rigid and three movable spines.

The central plate of the thelyeum is provided with a spine, pro-
Jjecting anteriorly from the front margin. At each end of the lateral
plate a blunt protuberance is found. ” .

The petasma (PL VIL 12) is not bilaterally symmetrical. The
left hall is longer and its dista]l portion is broader than that of the

richt half,



The color of the animal is beautiidly  varicsated.  Most ap-
pendages are crimson rod,

The animal is about 6 em, in length.

This species s widely  distributed from Tokkaido to Kishu, but

it ois lew in number,

PENAEUS VELUTINUS

(VL 5

Levrones codidaiies, Danag U0 S0 Fanll bxpe «din Crist (15324,

Sp. Bate, Challenser Rep, Crust, Macrura (1588),

lenacis affiels, Proe. Zool. Soc. p. 304 11878,

The whole surface of the shell is covered with setae. The rostrum
is nearly straicht or a little clevated ncar the anterior end. It is a
little shorter than the peduncle of the first antennac, 7 or § dentate,
toothed to the apex.  The carapace not carinated. Antero-inferior
corner of the carapace pointed and forms a tooth. The second
gnathopoda and the first and sceond pereiopoda have a spine on the
second joint,  The first perciopoda has also a spine on the third joint.
A pair of long spines between the sceond  perciopoda, In females
the first joint of the fourth perciopoda has an mward outgrowth,  The
pleon is Kieled from the sccond somite backward, The sixth somite
and the il seement Jong, The il seoment and the sisthe pleopoda
cqual in Tengthy

The central plate of the thelyesm (PLOVIL 1o Ay has an eflipsoidal
protuberance.  The lateral plates are coalesced,  The seminal receptacle
consists of two small widely separated cavities (DL VL 10 By

The petasma (PLVIL 1y i not symmetrical, the left halt is
longer and its pesterior emi s bhent towards the right side while
its antericr end has many scale Tike processes.

The color of the animal is pale red or grevish red.
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‘This species attains the size of about 10 en.
There ave very closely allied species, but as  their specimens are
ew in number, T shall omit their deseription.
This species is known under the name ol “akayebi” It is very’
Alundanty captured in the Inland Sea, Day of Ise, ete in summer, "

Takyo, Aprit 4, 1goo.
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EXPLANATION OF PLATES.

PLL

1. Penaeus canaliculatus., (young female)

2, " " ifemale)
Pl

1. Penaeus monodon. (male)

2. » latisulcatus.  {female)
Pl IIL

1. Penaeus ashiaka. {male)

2, " - {female)
PLoOINV,

1. Penacus  afhnis.  (ripe female)

2, inuisipes.  (male)
PLoow,

r. Penacus  Juoyneri,  ifemale)

2. " . {male;
LV

1. Penaeus  Tamellatus,  (male)

2, . tenellus, {(female)

3. ' velutinus,  (female)

4. ” curvirostris.  (female)




Pl VIL

1—12, DPetasma, represented from the - dorsal,
ventral and lateral sides. ; o

1A—11B,  Thelycum or receptaculum seminis,

A. External appearance. B. The same, seen from the -

internal side, after peeling off the crust. C. The same,

showing a peculiar body transferred to it by copula

tion.

Pl VIIL
1. Nauplius, shortly after hatching.  2A.
" with 7 appendages. 2A.
3. Metanauplivs, 2A.
4. Zoea, 2A.

5. Cephalic pottion of a Zoea. 2D.

>

6. . ’ » » Metazoea. 2B.

&

7. Metazoea, 24, £

8. Cephalic portion of a young prawn. 2A.
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