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Our knowledge of the freshwater Calanoida of Japan, one of the
subdivisions of the extensive order Copepoda, is far from complete, such
as it is, our knowlege js entirely due to the works of Burcknarpr ('13),
Koxuso ('14) and Bream (*23). DBurckuarDT examined the plankton
from Lake Biwa and Take Tytizenzi, and described two new species,
Duaptonus japonrcus and Diaplomus pactficus. JKOruUpo reported a new
species Diaptomus nipponicus from TLake Kasumigaura, Bresm noted
Psevdodiapionus inoptnus, Diaplomus japonicus, Diaplonius pactficus
and a new variety Dwaplonius pactficus var. yamanakacnsts in examin-
ing the plankton of eight lakes of middle Japan. Besides these, PProf.
(.0, Sars states in a personal communication of December, 1926, that
he examined plankton materials from some ponds in the vicinity of
Tokyo which had been sent by Prof. Isaikawa about twenty-five years
ago, and noted three new species of Calanoida under the provisional
names of Lmnnocaloius lencllus, Parapoppella fvpica and Digpltonus
pussillus.  He also found Diwaplomus chaffanyons RicuarD among them.

In the present paper are described the following nine species of
Calanoida found in the lakes and ponds of middle and south-western

Japan :
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1. Leonnocalonus siiensts var. lenellies n.,
Pseuwdodiaptomnus japoicus n. sp.,

. Preudodiaptonius JSorbes: PorpE ct RICHARD,

IS

Draploinus chafanjorrs RICHARD,

ESS XY

Diaptoinus veduns GURNEY,

w

6.  Deaplomus foryosus n. sp.,

7. Deaptomus joponcus DURCKHARDT,
8. Daplonrs nipponcus KORUBO,

9. Draplomus pactfices BURCKHARDT.

From the zoogeographical point of view, the first, second, third and
sixth species are closely allied to the corresponding species distri-
buted in southern China., D, chaeffarjons is a species recorded from
Mongolia and Shanghai. D. nzpporcus is related to L. widues which
has been known from Ceylon,  D. japonzcus is allied to the species
found in Queensland, Ceylon and Shanghai. The last species is very
closely allied to the European species 0. dendrcorints.

I have much pleasure in tendering my thanks to Professors T.
Kawamura and K. Axarsura for allowing me to examine their plankton

materials from Kytsyt and Sikoku.

Key to the Freshwater Genera and Species of
the Calanoida of Japan

L Toner rami of all swimming legs compbsed of three joints.
1. Form of body very slender and elongated. ILast legs
biramous both in female and male, 1. gen. Lzznocalarus.
......... ...A single species :
L. stiensts var. lenellus.

2, Form of body very compact. Last pair of legs uniramous

both in female and male. 2, gen, [Pscudodiaplonus,
{i. All furcal setae of female very thick...... P. japoricis.
il.  All furcal setae of female thin.......... veenn . Sordest.

II. Inner rami of first swimming legs composed of two joints,
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the same of second, third and fourth swimming legs
composed of three joints. 3. gen.  Duaplonus.
1. Auotepenultimate joint of right anterior antenna of male
with a hyaline lamella.
i Ultimate joint of right antenna of male terminating in
a hook-like projection curved anteriorly...D. pactficus.
ii. Without such a projection.

a. Antepenultimate joint of right antenna of male
with a projection which is armed distally with
coarse teeth....ooveniverenennn D, chaffuzjont.

b. Auntepenultimate joint of right antenna of male
with a small hook at the distal end of the

hyaline lamella.......coeeevvnnain D, formosus.

-2, Antepenultimate joint of right antenna of male produced at
the anterior end into a rod-like process, not bordered by
a hyaline lamella,
i, Terminal process of antepenultimate joint extending
beyond the ultimate joint of antenna

............. oD nEpponscus.
¢ ii,  Terminal process of antepenultimate joint extending
to the middle of ultimate joint of antenna

. D, guponicus.

fii. Terminal process of antepenultimate joint extending
to the middle of penultimate joint of antenna
..... ererernernnanneenenns Do viduus,

1. Limnocalanus sinensis var. tenellus n.
(Pl XVII, Figs. i—3)
Body very slender., Cephalosome as long as first three thoracic
segments combined.  Lateral parts of last pedigerous segment not
expanding,  Furcal rami very slender, cqualling in length the urosome,

or 1/12 of body length. Anterior antennac of female very slender,



68 Kenzo Kikuvcnt :—

extending beyond the end of furcal rami. Tast pair of legs in female
(Figs. 3, 4) with an unguiform projection on second joint of outer rami,
the projection being very slightly denticulate. ILast pair of legs in male
(Figs. 5—7) with outer rami two-jointed and asymmetric, that of left
leg being longer, with two terminal spines on distal joint, one as long
as the joint itself and the other very short; that of right leg with the
distal joint quite short, carrying at the tip a spiniform process.

Colourless and pellucid.

Length of female: 1-6 mm., male: 1-5 mn.

Localitzes:  This form occurs in river mouths or in brackish and
freshwater lakes which are more or less connected with the sea, such
as Lake Suigetu, Lake Mikata, Iake Suga, L.ake Asamo, Lake Koyama,
Take Tb6g0, Lake Sinzi, Lake Nasaka and Lake Kita.

Remarks:  This is very closely allied to the Limenocalusus sinensis
var. doriZ BreaM (‘og), found in the vicinity of Shanghai, but differs
from it in having a more robust last pair of legs in the male. It also
resembles ZLzunocalarnus sinensts Porre (198) and Sinocalonus wiystyo-
phorus BurckmarpT ('13) which are distributed in the same locus as
above. 7. stnensts PoprE is more robust in the form of the furcal
rami, though the last pair of legs is more slender than in the present
form.  The unguiform projection occurring on the second joint of the
outer ramus of the last leg of the female is more slightly denticulate
in the present form compared with that of the other forms. .Stnocalaras
nystrophorus is characterized by the fact that the cephalosome is as
long as the first four thoracic segments combined, while that of this
form is only as long as the first three thoracic segments combined. ~ G
O. Sars has noted this form under the provisional name of Zinnocalars

tenellus.

2. Pseudodiaptomus japonicus n. sp.
(Pl XVIII, Figs. g—i12; Pl XIX, Figs. 13—18)

Body compact.  Cephalosome and first thoracic segment coalescent
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above, and last two thoracic segments coalescent above.  T.ateral parts
of last pedigerous segments not expanding, bearing two rows of 5—6
fine spines (Figs. 14 and 135). Dorsal margins of second, third and
fourth abdominal segments denticulate.  All furcal setae very thick in
female (Fig. 16). Last pair of legs of both female and male uni-ramose
(Figs. 11—13). Two large ovisacs,

Body colourless and pellucid.

Localitzes:  The present species occurs in brackish or freshwater
lakes such as, Suigetu l.ake, Suga l.ake, Mikata I.ake and Tdgd T.ake
during summer and autumn.

Remarks:  This species is dosely allied to 2. forbesi Porrk et
Ricuarp (9o) and P. snoprnus Burcknaror ('13) which are both found
in the vicinity of Shanghai. G.0O. Sars regarded this species as repre-
senting a new genus and noted under the provisional name of Parapoppellu
tydrea.

The main characteristics distinguishing this form from the other

two are given in the table of the next page.

3. Pseudodiaptomus forbesi Porre et RicHarDp
(Pl XIX, Figs. 19—z20)

Schanackeria forbesi: Porrer, S.A. et RICiIARD, J. 1890, Afén. Soc. Zool,
Franc., T, 3. pp. 390—403. pl. X. Figs. 1—14.

Psendodiaptomus forbest: Scumeir, O., 1898, Das Tierreich, Lief, 6. p. 66,
Burckuaror, G., 1913, Zool. Jakrd. Abt. ¥, Bd. 34. pp. 379—384. Taf. 11

und 12.

This species is closely allied to . 7noprnus and P. japonrcus as
described in the next page.
This form has been found only in Sibayama ITake of Isikawa

Prefecture.
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P. jforbest

P, fnopinus

P, japonicus

r. Length of bedy:
1-2-1.35 mm. in female,
1.2 mm, in male.
2. Caudal margin of lateral parts of
2nd and 3rd thoracic segments

flat,

1-2 mm. in female,

1.1 mm, in male.

1.2-1.5 mm. in female,

1.2 mm, in male.

Those parts

denticulate.

Similar to P. forbesi.

3. TLateral part of gth thoracic seg-

ment bearing §-6 fine spines.

3~4 thick spines.

Similar to 2. jorless.

4. All furcal setac both in female

and male with the same thickness :

3, 4 and 5 furcal setae
thicker than those of

P, jorbesi in female:

All furcal setae thicker
than those of

L. inopinns in female:

j

L@ lw ()] l/w 1. () w. () P1/w

Set. dors. 60 3 20 55 3 18
Set. f. 1. 180 8 23 157 6 26
Set. f. 2. 220 3 27 150 8 19

Set. f. 3. 240 9 27 130 27 55
Set. f. 4. 200 8 23 130 13 10
Set, f. 5. 14§ 7 21 92 8 12

§

Lo(u) | wolp) | 1w
) 3 ] 17
130 10 13
120 12 10
145 30 4-8
13 20 | 63
Ito 12 | 95

]

5. TLast paiv of legs in the female:
a. 1st basal joint bearing 4 rows
of 37 spines.
b. The inner edge of Ist joint
of outer ramus bearing 3-4

long spines.

Only a row of two
spines.

Many fine spines.

Two rows of 7-9
spines.

2-3 short spines.

6. Last pair of legs in the male:
a. Ist joint of ouler ramus of
right leg bearing a process
as long as 2nd joint.
D. Angle of concavity of 2nd
joint of outer ramus of left

leg 30%-40°

The process %/, as
long as 2nd joint of
outer ramus.

More than go®,

Similar to 2. forbess,

Similar to P. dnopinus.
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4. Diaptomus chaffanjoni RicwarD
(Pl XIX, Iugs. 2r—22; Pl XX, Fegs. 25—28)

Diaptontus chaffanjon’: RICHARD, J., 1897, Bull. Mus. Parss, Tome, 3.
p. 131, figs. 1—g.——Schmeil, O., 1898, Das Zierreich, 6. Lief, p. 82——5ars.
G.O., 1903, dnn. Mus, zo0l. Acad. Sc. St. Petersburg. vol. 8. p. 17. Tab, 2,

figs. 1a—0.

Body robust.  Lateral expansions of last pedigerous segment con-
spicuous and asymmetric in female, but expanding scarcely at all in male.
Genital segment as long as the other two caudal segments combined.
Anterior antennae of female extending beyond the distal end of furcal

“setae.  Antepenultimate joint of right antetior antenna of male bearing
a hyaline lamella which ends distally in coarse teeth (Fig. 28).  I.ast
pair of legs in female with a triangular projection on the hind face of
first basal joint; inner ramus short, not surpassing the middle of first
joint of outer ramus (Fig. 26). Tast pair of legs of male with a hyaline
lamella on the inner edge of second basal joint of right leg ; inner ramus
of right leg longer than first joint of outer ramus, that of left leg as
long as first joint of outer ramus (Fig. 25).

Body colourless or greenish white,

TLength of female: 1-8—20 mm., male: 1-7~1'8 mm.

Localities . This species has a wide range of distribution extending
from TOkyd to Kytsya, usually occurring in small ponds, such as ponds
in the sites of the To6kyo Impérial University, the Toky6 Higher Normal
School, the Ansyodzi temple in Yamasina, as well as in many ponds in
the suburbs of Usaka, Sakai, Marugame and Iizuki.

Remarks:  The conical protuberance on the back of the fourth
thoracic segment of the female (Figs 23 and 24), noticed by RicHARD
(97), is very variable in sizz and form and is quite insignificant in
winter individuals. The lateral spine of second joint of outer ramus of

right leg of the male is shorter than the same described by RicHarb.
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5. Diaptomus viduus (GURNEY
(Pl XX, Figs. 20—32; PL XX, Fie. 34)
Diaptomas viduus: GURNEY R., 1916, Proc. Zool. Soc. 1916, Vol. T pp.

338--339. Tfigs. 11—14.

Body slender. Iateral expansions of last pedigerous segment large
and more or less asymmetric.  Genital segment shorter than other two
cau lal segments combined.  Anterior autennae of the female slender
and elongated, extending beyond furcal setae. Antepenuliimate joint of
the right anterior antenna of male produced anteriorly into a short
process extending to the middle of penultimate joint (Fig. 36). last
pair of legs in female without any projection on first basal joint, inner
ramus single-joluted and hall as long as first joint of outer ramus (Fig.
34).  Tast pair of legs in male with two hyaline lamellae on the inner
edge of second basal joint; inner ramus of right leg longer than first
joint of outer ramus; inner ramus of left leg long, extending to the
middle of second joint of outer ramus (Fig, 32).

Colour : greenish or bluish white,

T.ength of female: 1-5 mm., of male: 1°3—1-4 mm,

Localities: 1 have met with this form in ponds of almost all
parts of Kytsyti, though never found in other districts, exclusive of
Simonoseki.

Remarks: The terminal process of the antepenultimate joint of
the right anterior antenna of the male from Kybsyt is straighter than
that described by GUrneY from Ceylon, the hyaline process of the first
joint of the outer ramus of the right last leg is smaller and the lateral
spine of the second joint of the outer ramus is larger.  (FURNEV has

reported only the male of this species.

6. Diaptomus formosus n. sp.
(PL XX, Fre. 35; PL XX/, Fies. 35 —38)

Body rather robust. Right lateral expansion of last pedigerous
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segment large, pointed and biangular, while the left one is small and
rounded.  (Genital segment as long as other two caudal segments com-
bined,  Anterior antennac of female exteading beyond furcal setae.
Antepenultimate joint of the right anterior antenna of male with a
hyaline lamella ending distally in a small hook (Fig. 36). T.ast pair of -
legs of female with a triangular projection on the hind face of first
basal joint; inner ramus not extending beyond the middle of first joint
of outer ramus (Fig. 37). last pair of legs in male with a hyaline
lamella on inner edge of first basal joint; inner ramus of right leg
triangular in form, not extending bzyond first joint of outer ramus, that
of left leg as long as first joint of outer ramus (Fig. 38).

Colour : reddish orange or greenish white,

TLength of female: 1-7—1:9 mm,; male: -6—17 mm.

Localitzes:  The present species  ocours in many ponds of the
suburbs of Nagoya, Otu, Kydto and Osaka.

Remarks:  The present species is allied to /). zucongruens Popre
(’88), which was recorded first from the vicinity of Shanghai; however,
it is distinguished from the latter by the following characters :

a, The inner ramus of the last leg of the female does not exceed
-the middle of the first joint of the outer ramus, while that
of D. tnocongruens is as long as the first joint of the outer
ramus.

b. The length of the first joint of the outer ramus of the last
leg of the female measures 3% times of the breadth, while
that of D. zncongruens 2% times of the breadth.

¢. The inner ramus of the right last leg of the male is very
broad and triangular in shape, not extending beyond the first
joint of the outer ramus, while that of D. zcongrucns is

slender and is longer than the first joint of the outer ramus.
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7. Diaptomus japonicus DBURCKHARDT
(Pl XXI, Figs. 30—43)

Diaptomus japonicus: BURCKHARDT, G, 1913, Zool. Jalrb. Abt. F. Bd.
34 pP. 394—395. Taf. 13.

Body slender, Iateral expansions of last pedigerous segment very
small.  Genital segment more than twice as long as other two caudal
segments combined. Anterior antennae of female slender and elongated,
extending far beyond furcal setae. Antepenultimate joint of right antenna
of male produced at anterior end into a long projection, obtuse at
tip and extending to the middle of ultimate joint (Fig. 41).  Last pair
of legs in female with a projection on hind face of first basal joint;
inner ramus pointed at tip and °/, as long as first joint of outer
ramus (Fig. 42). TLast pair of legs in male with a hyaline lamella on
inner edge of middle part of second basal joint; inner ramus of right
leg broad and curved, with three teeth on inner edge; that of left leg
slender and pointed at tip, extending to the middle of second joint of
outer ramus. (Fig. 43).

Colour of body : greenish or bluish white.

Length of female: 11-1-4 mm.; male: 1.0-1-2 mm.

Localities:  This species occurs both in large lakes and in small
pouds of clear water. T.ake Biwa, Suigetu Lake, Suga I.ake, Mikata
Lake and Lake Kasumigaura are examples of the former. Pouds in
the - vicinities of Otu, Kyéts, Udi, Osaka, Akasi and Takamatu are
common habitats of the present species.

Remarks:  This is closely allied to D. sinensss Burckaaront ('13)
found in the vicinity of Shanghai and also to D. lwmiwlz recorded from
Queensland and Ceylon. This seems to be the same species which has

been noted by G.O. Sars under the provisional name of D. pussillus.
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8. Diaptomus nipponicus Koxupo

(Pl. XXT, Frgs. g4—aq5, Pl XXTI, Iugs. 45—49)

Diaptomus nipponrcns: Koxuso, S., 1914, Swisangakuzasss

Dody slender. T.ateral expansions of last pedigerous segment small.
(zenital segment slender, longer than other two caudal segments combined,
Anterior antennae of female elongated, surpassing furcal setae, Antepe-
nultimate joint of right antenna of male produced anteriorly into a long
process, obtuse at the tip and extending beyond ultimate joint.  Tast
pair of legs of both female and male resemble those of D, wudeus, but
thicker than the latter (Figs. 45 and 409),

Colour of body : greenish white.

Tength of female: 1:6-1-8 mm., male: 1-9—1-5 mm,.

Localitres:  DBesides Take IKasumigaura, reported by Koxupo, 1
have met with this form in Mizoro Pond, Takara Pond, Ogura T.ake,
all in the vicinity of Iyoto, and also in the ponds of the suburbs of

Osaka, Kobe and Akasi.

9. Diaptomus pacificus DBURCKHARDT
(Pl XXJ7, Fro. 46, Pl XXI7, Figs, 50—353)

Diptomtus pacificues:  BURCKUARDT, G., 1013, Zooi. Jaksb. Abt. T, Bd,

34, pp. 408—409. Taf. 14.

Body rather robust. T.ateral expansions of last pedigerous scgment
large and asymmetrical.  (Genital segment twice as long as other two
caudal segments combined.  Amnterior antennae of female extending
heyond furcal rami. Antepel‘mlythnate joint of right antenna of male
bordered by a hyaline vim projecting at end to a triangular promi-
nence; ultimate joint terminating in a hook-lke anteriorly-curving

projection (Ifig. 46). T.ast pair of legs in female without any prominence
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on first basal joint, inner ramus slender, as long as first joint of outer
ramus (Fig. 53). Tuner ramus of right last leg of male very short, measur-
ing half as long as first joint of outer ramus ; lateral spine of second joint
of outer ramus of right leg twice as long as the joint itself, inner ramus
of left leg two-jointed, extending to the distal end of second joint of
outer ramus (Fig, 52).

Colour of body : reddish orange or greenish white.

Tength of female: r-4—1-6 mm,, male: 1-3-1-5 mim.

Localifzes :  This species is found in clear mountain lakes such
as Tyozenzi Take, Aoki-ILake, Kizaki Lake, Yamanaka T.ake, Kawaguti
Lake, T.ake Nisinoumi, Haruna Iake, T.ake Onuma (Mt. Akagi), ILake
Sinmiyo (Miyakezima), Sitaka T.ake (Beppu), Tl.ake Miike and T.ake
Onami (Mt Kirisima).

Remarks: This is very closely allied to the Furopean species,

D. denticornss WisrzEsKL and also to D. amblyodorz MARENZELLER,
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EXPLANATION OF PLATES
Plate XVIIL

Tigs. 1—8. Limnocalanus sinensis var. tenellus.

1. Dorsal view of female. X5o.

2. Dorsal view of male. X350,

3. Last pair of legs of female. X130.

4. Unguiform process of second joint of outer ramus of the last leg of female. X3ro.

5. Last pair of legs of male. X130,

6. Outer ramus of right last leg of male. X310,

7. Outer ramus of left last Ieg of male. X310,

8. Terminal segments of right anterior antenna of male. X190,
Tigs. 9—12. Pseudodiaptonrus joponicus. /

9. Dorsal view of female. X50.

10, Dorsal view of male. Xgo.

11, Last pair of legs of male. X1go,

t2, Left last leg of male. X1go.
Plate XIX.

Figs, 13—18. Pseudodraptonies japonicus.

13. Last pair of legs of female.

14. TLateral view of last pedigerous segment of female. X130,

15. Dorsal view of last pedigerous segment of female. X130

16. Furca of female, X190,

17. First swimming foot, X 1go.

18, Terminal segments of right anterior antenna of male. X190,
Figs. 19—20. Pseudodivploneus jorbess.

19. Last leg of female. X130,

20, TFurca of female. X130.
Tigs, 21—az2. Diaptomus chaffanjoni.

21, Dorsal view of female. - X350,

22, Dorsal view of male. X30.

Plate XX,

Vigs, 23—28. Diaptontus chaffairjoni,
Dorsal> view of last two thoracic segments of female, X 3o.
24. Tateral view of Jast (wo thoracic segments of female. X zo.
25, Last pair of legs of male. X 8o,

26, Last pair of legs of female. X130.
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27, TFirst swimming foot. X1go.

28, Antepenultimate joint of right anterior antenna of male. X Igo.
Figs. 29—32. Diaplomus viduus.

29. Dorsal view of female. X50.

30, Dorsal view of male, X30.

31. Terminal joints of right anterior antenna of male, X1go.

32, Last pair of legs of male. X 1go,
TFig. 33. Dmplomus formosus.

Dorsal view of male. X 3o,

Plate XXI.

Fig, 34. Daaptomaus viduas
Last pair of legs of female. X8o.
Figs. 35—38. Diaptomus formosus.
35. Dorsal view of female. Xgo.

6. Antepenultimate joint of right anterior antenna of male. X1go,

L

37. Last pair of legs of female. X13o.

8. ILast pair of legs of male. X130,

(¥

Figs. 39—43. Diaplomus japonicus.
39. Dorsal view of female. X3o.
40. Dorsal view of male. Xgo.
41. Terminal segments of right anterior antenna of male, X240,
42. Last pair of legs of female. X1go.
43. Last pair of legs of male. X190,
Tigs. 44—45. Driaplomus nrpponicus.
‘44, Terminal segments of right anterior antenna of male. X190,
45. Last pair of legs of male. X132
Fig. 46. Diaptomus pacificus.

Terminal segments of right anterior antenna of male. X190,

Plate XXIIL

g, 47—49.  Daaplonues nipponicus.

47. Dorsal view of female. Xgo,

48, Dorsal view of male. Xgo,

49. Last pair of legs of female. X1go,
Ivigs. 5o—53. Daplomus pacificies.

5o, Dorsal view of female, X 3o.

5. Dorsal view of male. X30.

g2, Tast pair of legs of male. X190,

53. Last leg of female, X190,



PL XVIIL

Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol V.

Kixvcii delin.

K.

Kikucrir: Freshwater Calanoida,

1v—8. Limnocalanus stienses var, lencllus : 9g—12. Pscudodiaptonus yapornicus.



Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. PlL XIX.

K. Kikucin delin. Kixuvcnr: Freshwater Calanoida,

13—~18. Pseudodiaptonius japonicus; 19—z20. Pseudodraptoms forbess; 21 —22,

Duaptomus  chaffanjort.



Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. 1TV, Pl XX.

K. Kixkucul delin. Kwucin: Freshwater Calanoida.

23—28. Diaptomus chaflanjonts; 20—32. Draptontus wideus; 33. Diaptoinus

Sormosus



Mem. Coll. Sci. Kyoto Imp. Univ., Ser. B, Vol. IV. Pl XXIL

K. Kixucir delin. ' Kixucui: Freshwater Calacoida.

34. Diaptomus viduus; 35—38. Deaptomus Jormosus; 30—43. Diaptonets

Japonicus; 44—45. Diaplomus nipponicus; 46. Diaplonus pacificus.



Pl XXII.

Kiguci: Freshwater Calanoida.

oto Imp. Univ., Ser. B, Vol. IV.

y

Mem. Coll. Sci.” K.

K, Kikuecrr delin,

47—a09. Deaptonus nipponicus; 50—33. Diaptonus pactficus.



