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THE PELAGIC COPEPODA FROM THE NEIGHBOURING
WATERS OF JAPAN.

By
Takamochi Mori

INTRODUCTION

The present paper deals with the pelagic Copepoda collected principally by the author
during the years 1927-1935 from the neighbouring Waters of Japan, and the samples also
have been presented to me from Mr. Tetsuo Yamada, Mr. Masafumi Takemoto, Mr. Kiyoshi
Okashima and Mr, Toraichiro Kinoshita.

In my collections I used the vertical haul only. The plankton net with the net-mouth of
one-tenth square meter was sunken into the water and hauled up vertically to the surface.
These collections were performed by the following orders.

(1) In 1927 on board the ship Choshu-Maru belonging to the Yamaguchi-Ken fishery
Experimental Station, in the Chosen Strait (St. 1-24).

(2) In 1929 on board the fishing boat Hono-Maru belonging to Mr. Cho Kawabata
and the Steamer Chikugogawa-Maru belonging to the O. S. K. near Amamioshima and the
Tokara Islands (St. 25-34).

(3) In 1930 on board the ship Ryokai-Maru belonging to the Formosan Government
Fishery Experimental Station, off the eastern coast of Formosa, in the Formosan Strait
and the East China Sea (St. 35-66).

(4) In 1932 on board the ship Kiyo-Maru belonging to the Wakayama-Ken Fishery
Experimental Station, in the Pacific Ocean near Shikoku and Wakayama-Ken (St. 67-84).

(5) In 1933 on board the ship Daito-Maru belonging to the Miyagi-Ken Fishery
Experimental Station, off the Cape of Kinkazan in the Pacific Ocean (St. 85-105).

(6) In 1934 on board the fishing boat Hachijo-Maru and the Azuma-Maru bnlongmg
to the Tokyo-Fu, in the Pacific Ocean near Hachijo-Island (St. 109-119).

(7) And in 1935 on board the fishing boat Kasuga-Maru belonging to Captain L.
Maiwa, in the Pacific Ocean off the eastern coast of Hokkaido (St. 122-125).

Yamada's samples were taken near Chosen (Korea), Takemoto's samples from the
Pacific Ocean (St. 105-108), Okashima’s samples from the Pacific Ocean néar the Truk
Islands (St. 120-121) and Kinoshita’s samples near Hokkaido (St. 126-145).

I express my sincere gratitude to Mr. Hisatoshi Marukawa, the pioneer of this line
of science in our country, for his valuable advice.

I desire to take this occasion to express my sense of indebtedness and obligation to
my intimate friends Mr. Matsutaro Tamura and Mr. Tetsuo Yamada, for the kindness
support and advice to my work. My gratitude is due to the Fishery Experimental Stations,
for their kind offer of ships when I collected the samples. And I am also grateful to the
gentlemen mentioned above, for their supply of the samples and the convenience of



collection.

The position and date of the collections,

Each position of the collections mentioned above, and its own collecting date and the
depth of haul are shown on the following table.
(St. 1-24, in the Chosen Strait).

Station No. Position Date Depth of hauling Cin meter)
34° 23/ 30N

1 St Aug. 18, 1927 481-0 M
2 123 ?2: 5';{:;? ! "
3 S ior b v v
4 e o v v
5 lgg: ?;; é?::? Aug. 21, 1927 "
6 ot y y
7 e v ;
: 5 45 S v '
9 122: ﬁé: 2;::? Aug. 22, 1927 v
10 (s 21N y v
! lgg: g?: g::? v U
i EEEn : »
s EEa : »
e = n :
15 lg;: lgi 33::1‘:' Aug, 26, 1927 I
. Eae ; »
s 1
17 139 G 290 1 v v
vy !

’ g o : n
19 133: a2 '2:’;? y "
20 I%‘g: 4:: g%::l\ I ]
21 oA v v
22 1 S SR v v
23 lgg: 8350 Aug. 27, 1927 y
24 34° 307 O”N y 1

130* 514 07 E
(St. 25-34, in the East China Sea near Amami Oshima and the Tokara Islands).
28° 297 15N

2 1282 3¢/ S”E

Aug. 4, 1929 60-0 M
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Station No,

26

27

28

33

34

(St. 35-45, off the eastern coast of Formosa).

35

36

37

38

39

40

41

42

43

44

45

Position
28° 23 S0/ N
128° 53 50/ E
28° 29 19/ N
128° 38/ 57 E
29° 9 4O/ N
129° 120 O/ E
29° 26" 307 N
1297 35/ O/ E
29° 36" 30/ N
129° 44/ O/ 5
29° 40" 30/ N
129° 33 07 E
29° 53¢ O/ N
129° 32/ 307 E
29° 49/ 30/ N
129% 50/ 30/ E
29° 59/ 30 N
129° 54/ 07 E

23° g 427N
121° 25/ OZE
23° 8 42/N
121° 417 107 E
23° & 427N
121° 577 1177 E
23° g 42/N
12213 57 E
23° & 42N
122° 29/ 507 E
23° 8 42" N
122° 46/ O/ E
23° 8 42N
123> 20 VE
23° 8 42/N
123° 13 507 E
23° 8 42N
123° 3% 07 E
23° & 42/ N
123° 517 527 E
23° 8 42N
124° & 20 E

(St. 46-61, in the east China Sea).

46

47

48

49

50

51

53

251 N
124° 3% 157 E

25° 16/ 0N

N247 220 OV E

25° 200 507N
124° 77 07 E
25° 25 10/ N
1232 52 2 E
25°% 29/ 45" N
123° 3¢/ 10/ E
25° 34 2N
123% 20/ 507 E
25° 38/ 50/ N
1230 80 AE
25° 437 457 N
122° 497 307 K

Date

Aug. 4, 1929

Aug. 7,

Aug. 12, 1929

Aug. 2, 1930

Aug. 3,

1929

1930

1930

Depth of hauling (in meter)
60-0M

20-0M

25-0M

100-0M



Station No.

54

55

56

57

58

59

60

61

Position
25° 48/ 07N
122* 34 O/ E
25°520 O/N
122° 18/ 07 E
25° 58 30/ N
121° 54/ O/ E
26° 3/ 55/N
121° 48/ 27 E
26° 7 30N
121° 22 107 12
26° 127 0N
121° & 7L
26° 16/ 10/ N
120" 5¢/ 07 E
26° 207 30/ N
120° 34 257 E

(St. 62-66, in the Formorsan Strait).

62

63

64

65

66

24° 30’ O’ N
120° 31¥ 0”7 E
24° 37”7 O/N
120" 167 307 E
24° 447 407 N
120° 11 307 E
24° 51/ 32/ N
119° 47/ 0”7 E
24° 58/ 2N
119203%° 17F

(St. 67-70, in the Ki Channel).

67
68
69

70 -

(St. 71-75, near Shikoku).
71

72
73
74

75
(St. 76-80, off the southern
76

77
78
79

€0

33° 307 29/ N
135° 12 257 E
33° 277 307N
135> 1/ 307 &
I 21520
134° 39/ O E
33° 187 50/’ N
134° 27/ 27 E

33° 4 307N
134° 10X 527 E
32’ 54 30N
134° 10/ 52”7 E
32° 447 30/ N
134° 10" 527 E
32" 34 30/ N
134° 107 527 &
32° 24 30N
134° 107 527 E

Date
Aug. 7, 1930

L

Aug. 20, 1932

coast of the Cape Shionomisaki).

33’ 157 40N
135° 457 457 E
33 5 407N
135° 45/ 457 E
327 557 407/ N
135° 45" 45/ E
32° 45" 40" N
1352 457 457 E
322 357 40N
135° 45/ 457 E

(St. 81-84, in the Ki Channel).

E1

34° 6" 407N
134° 57/ 55”7 E

Aung. 22, 1932

"

Aug. 24, 1932

Depth of hauling (in meter)

1000 M
500 M

]

25-0M

45-0M

50-0 M

100-0 M
150-0M

100-0M

70-0 M

100-0 M

10-0M



Station No.

82
83

84

(St. 85-105, on the course of 355 miles east from the Cape of Kinkazan).

85
£6
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
162
103
104

105
(5t. 106-108, in the Pacific
106

107

108
(St. 109-119, in the Pacific
109

Position Dale
33 567 38/ N
134° 57/ O” E
33 46/ O/N
134° 55 07 E
33" 38’ 30N
134° 53/ 30”7 E

Aug. 24, 1932
v

]

38° 17/
141° 427
38° 17/
141° 497
38° 17/
142> 1/
38 17/
142 12
38° 17/
1427 25/
38° 16/
142° 36/ 07 E
38° 16/ O/ N
142 477 O7 E
38° 164 O/N
142° 59/ O E
38° 16 O/N ”
143° 1Y O E

38 160 N v
143° 22/ O E

38° 16/ O/N "
143° 35" 07 E

38° 16/ O N
144° 5 O7E
38° 26" O/N
144° 40" O E
38° 26 O N
1452 77 O E
38° 314 O/N
145° 39/ O/ E
38° 327 O/N "
146° 4 O7 E

38° 374 O/N
146° 38" O7 E
38° 40/ O/ N
147° 188 O E
38° 48/ O/ N "
147° 46/ OV E

38° 48 O/ N
148° 11/ 07 E
38° 48/ O/ N
148° 41/ 07 E
Ocean, off the easlern coast of Miyagi-Ken).

o Vs ,N

o i Dec. 8, 1933
36° 30/ O/ N

151° ¢ O7E

35° 400 O/ N

152° 30 07 E

Ocean, near Hachijo Island).
337 60BN

139° 42 O E

o N
o” E
07N
07 E ¥
0N .
0 E

o N
o’ E
07N .
o7 E

0 N

Aug. 5, 1933

Aug. 6, 1933

1933

"

"

Nov. 26, 1933

Nov. 27, 1933

Aug. 2, 1934

hc;!lh of hauling (in meter)
40-0M

]

s



Station No.

110

111

112

113

114

115

116

117

118

112

120

121

(St. 122-125, on the course

122

123

124

125

Position
3¥ 6 NN
139° 3%/ 0”7 E
332 1Y O/N
139° 487 307 1§
32° 58 07N
139° 59/ 3077 E
32 52 O/N
139° 59/ 30”7 E
33° 7 30N
139° 5¢/ 307 E
33° 77 30N
140° 2 07 E
33° 177 O/ N
139° 52 30” |
33° 26/ 30/ N
139° 55 O/ E
33° 3¢ O'N
139° 57/ 30/ E
33° 467 30" N
140° 11 07 1

near the Truk Islands

near the Truk Tslands

Date

Aung. 2, 1934
n

Aug. 3, 1934
]

Aug. 4, 1934
"

Aug. 7, 1934

of 35 miles SE/S from Kushiro).

42’ 54’ 307 N
144° 26/ 07 E
427 477 O N
144° 35/ 07 E
42° 39/ 10/ N
144 44/ 07 E
422 32" O/N
144° 52 07 E

(St. 126-145, near Hokkaido).

129

130

131

132

133

134

135

136

137

138

41° 15¢ O’ N
139° 48/ 207 E
41° 127 O’ N
142° 317 107 E
41° 257 307N
142° 33 07 E
AZT B O N
142 5 307 E
41° 28/ 30 N
142" 5307 E
41° 45/ 307 N
143° 15/ 07 E
41° 25 20 N
143% 15/ O/ I
39° 55/ 20/ N
143° 15 07 E
39° 56 40N
144" 5/ 107 B
42° 55 07N
144° 27/ O7 &
42° 192 O’ N
144° 227 07 E
41° 58/ 307/ N
144° 227 O E
41° 48 O” N
144° 22 07 E

Aug. 7, 1935

"

n

Oct. 10, 1924
May 24, 1930
Oct. 14, 1924

Jun, 20, 1925

Aug. 2, 1926
I

Jul. 2, 1926

Aug. 1, 1926

Jul. 28, 1924

Jul. 11, 1924
1]

n

Depth of hauling Cin meter)

600 M

120-60 M

20-0M

60-20 M
120-60 M
14
240120 M
60-20 M
20-0M
240-120 M

60-20 M



Station No. Positicn Date Idepth of hauling Cin meter)
139 e Aug. 7, 1924 240-120 M
140 PR Aug. 5, 1924 20-0M
141 ::5 ;3: 28::1\ Aug. 8, 1926 240-120 M
142 Az o8 Jul. 20, 1924 60-20 M
144 1:;12: gg’ 23’,:? Aug. 26, 1926 120-60 M
145 45 4 500N Sep. 5, 1925 60-20 M

142° 4% 307 E

Order Copepoda Milne-Edwards.

In the body of a pelagic Copepod two portions are readily distinguishable, the
anterior and the posterior division,

In the first Sub-order Gymnoplea, the anterior division consists typically of the head
and 5 thoracic segments; but the head is often fused with the first thoracic segment, and
the 4th with the 6th thoracic segment. The posterior division consists typically of 5
abdominal segments in the male and always less than O in the female, but the fusions
often reduce the number of abdominal segments to as few as one or 2.

In the case of 2nd Sub-order Podoplea, the last thoracic segment is entered into the
posterior division.

The 1st abdominal segment (the Ist posterior in Gymnoplea and the 2nd in Podoplea)
in each sex bears genital pore, is called the genital segment; the last abdominal segment
contains the opening of the alimentary canal, and is called the anal segment.

The anterior portion of the head projects ventrally into the rostrum which terminates
the simple or bifurcate end. The anal segment possesses a pair of appendages those are
called the furcal styles.

The head has usually 6 pairs of appendages ; (1) the anterior or lst antennae (2)
the posterior or 2nd antennae (3) the mandibles (4) the maxillae (5) the anterior or lst
maxllipeds and (6) the postericr or 2nd maxillipeds.

The anterior antennae in the Gymnoplea are uniramous and consist typically of 25
segments, but this number may be reduced by fusion. The segments of these antennae
possess setac and sometimes sensory hairs or aesthetasks,  One side of the anterior antennae
of the male may be modified to form a grasping antenna.

The posterior antennae, mandibles and maxillaec are biramous, but the Ist and 2nd
maxillipeds are uniramous.

In the mandibles, the lst segments of the basipodites are modified to form the
masticatory apparatus (PL 2, fig. 3).

In the case of the completely developed maxilla (Pl 2, fig. 4), the Ist segment of
basipodite has 4 lobes—the Ist inner or masticatory lobe (a), the 2nd and 3rd inner lobes
(b, ¢) and the outer lobe (d). The endopodite (En) has 1-3 segments ; and the exopodite
(Ex) has 1 segment.



The exopodites of the Ist and 2nd maxillipedes are absent.

Each thoracic segment possesses a pair of swimming feet. The th pair usually is
modified in each sex, but sometimes is absent in the female,

The biramous foot consists' of the 2-jointed basipodite, the exopodite and endopodite.
The exopodite and endopodite consist typically of 3 segments, but the fusions often reduce

the number of segments to as few as 1 or 2.

I. Sub-order Gymnoplea Giesbrecht,
Gymnoplea Giesbrecht, 1892, p, 41,

The 1st segment of the posterior division is of the first abdominal one. The gentital
pores are situated in the Ist segment of the posterior division in both sexes; these pores
are ventral and paired in the female, unpaired and lateral in the male.

The bth pair of feet in the female may be like the preceding pairs, degenerated or
lacking. In the male, the 5th pair of feet always present, and are often modified into an
asymmetrical grasping organ,

The Ist segment of the postericr division never bears appendages.

The anterior antennae of the female are symmetrical; but in the male, the identical
ones may be symmetrical or one may form a grasping organ. In the case of fully deve-
loped grasping antenna ; the proximal 12 segments are called the proximal section; from
the 13th to the 18th segments which are dilated, are called the middle section; from the
19th to the end are composed of the terminal section. There is knee-like articulation
between the 18th and 19th segments.

The Ist segment of basipodite of the mandible makes a masticatory apparatus.

The Gymnoplea that 1s treated in this paper, includes 37 genera and 126 species
belonging to 4 families.

Key to the families of the Gymnoplea,

- ‘o .
The body is usually depressed laterally ; the fore-head is round or protruded in

(0) dorsal view, sometimes with a median crest or Spine, .............cooooeeeeeeoo... 1)
The body is depressed dorso-ventrally ; the fore-head shows the truncate-shape

In7 orEal AVIEW fgerrriesh st B i S e s S D e Candacidae (p. 77)
The Srd and th pairs of feet with the 3-jointed endopodites (except Gen. Temora

(1) and Eurytemora which have the 2-joined ONESY e B e e s e s e (2)
The 3rd and 4th pairs of feet with the 2-jointed endopodites (except Bathypontia

which with the 3-jointed ones)................ccooiiiiii i, Pontcllidae (p. 87)

[The endopodites of the Ist pair of feet with 3 segments (except Temora and

Eurytemora) ; one of the Ist antennae of the male constitutes a grasping

(2) antennaiclz, = pdac o o DY IS el i e sl L ol ) It Bl Centropagidae (p. 55)

The endopodites of the 1st pair of feet with one or 2 segments (except Calanus
which with the S-jointed endopodites) ; the 1st antennae of the male not make

S LR TS DI T O O T e T e e e e e Calanidae (p. 9)




(1) Fam, Calanidae (Dana).
Sub-fam. Calanidae Dana, 1852.

The fore-head is round or protruded in dorsal view, sometimes with the median crest
or spine. The abdomen of the female is generally composed of 4, but seldom 3 or 2
segments, The abdomen of the male consists of 5 segments.

The anterior antennae of the female have 16-25 segments. The anterior antennac of
the male are not modified into the grasping organ, these are nearly or wholly symmetrical.

The anterior 4 pairs of feet generally with the 3-jointed exopodites. The endopodites
of the Ist and 2nd pairs of feet with 1 or 2 segments; but only the case of Calanus, the
identical ones with 3 segments. The endopodites of the 3rd and 4th pairs of feet with 3
segments,

The th pair of feet of the female either is like the preceding ones or in various
stages of degeneration, often shows complate loss. The 5th pair of feet of the male often
is modified to form the grasping organ.

Key to the Genera of the Calanidae.

['I' he endopodite of the Ist foot with 3 segments. .........ooomiiiiin Calanuts
( 0 ){ The endopodite of the Ist foot with 2 segments. ...........oooooooieimiii (&18)
The endopodite of the Ist foot with 1 segment. .......ocooiiviiiiiii.. (5)
(1 )_[Thc 3rd segment of exopodite of the 4th foot with 3 marginal spines. ............... (2)
[The identical segment with 2 marginal SPINES. ........covviviiiiimniei (3)
The exopodite of the 1st foot with 3 segments; the 5th feet of female are
(2] @bsent. iiiiiviiiiiminii i i e ass s s e e e Eucalanius
The exopodite.of the 1st foot with 2 segments; the 5th feet of female are
PLESENE. o oot s e s e s s RO A e Y e TG SN Rincalanus
(3 [The external margin of exopodites of the feet are not denticulated. ......... Calocalanus
\The identical portions of the feet are denticulated. ...........coooviiiiiiiiiiniiiinnns (4)
The 5th pair of feet of female is -absent or very degenerated; in the male only
(4) the left 5th foot prcscn't ............................................................ Acrocalanus
In the male, both sides of the 5th pair of feet are present and asymmetrical....
........................................................................................ Laracalanus
The endopodite of the 2nd foot with 3 segments. ... Meeynocera
(5 ){The endopodite of the 2nd foot with 2 segments. ........ccooovoviviieiiiiiiiniinninn (6)
The endopodite of the 2nd foot with 1 segment. ..........ccocoiiiiiiiiiiiiiiiiiin, (28)
(6) {Thc terminal segments of exopodites of the 2nd-4th feet with 5 setae. ............ (&)
The identical segments with 4 Setae.......covuiiiriiiiiriiiiariiiiiniiiii e (8)
(7 )[Thc COCTT{IT SIS A DS C 11 LSS S S s e W) Spinocalanus
\The: rostrum’ with the bifiircate ends; ... omsessvesssasssrssesyssysssnmmsmonssmynses Oxycalanits
~ (The surface of rami of the 2nd to 4th feet without large spines; the anterior
(8) maxillipedes only with the setae or hooks. .........oooiiiiiiiiin. (9)
The surface of rami of the 2nd-4th feet with large spines ; the anterior maxillipedes
with the vermiform or pencillated appendages...........cocoveiiiiiiiii. (18)



The 2nd Segments of basipodites of the 2nd and 3rd feet, are irregulary toothed

(9 )i 05 Ondithes distal Ol S RN IS S D e e Clausocalanus
The 2nd segments of the basipodites of the 2nd and Srd feet, are like the 4th
)t s i B N o e i e L L RRERC T | SRR B e BN (10)

The outer marginal spines of the terminal segments of exopodites of the Srd and
(10) 5 Ath! feetare Tdenticulated. ottt oo s i Ctenocalanus

The lateral angles of the last thoracic segment are sharply pointed ; the head

Withthe s med N Bine e e e . e Gactanus
(11) The lateral angles of the last thoracic segment are pointed ; the head without a
L L D i e Dradyidius
The lateral angles of the last thoracic segment are not pointed ; the head without
aumedian spine, ol L A e e e T e (12
The surface of the endopodites of the 2nd, 3rd and 4th feet with small spines.
o Carr 1 e O BRI S o Monacilla
The identical portions without small SIINES, odayiices oo s i Uennie. Sl LR (13
(13) fThe 5th feet are symmetrical or absent. ......................o........___ (14)
[The 5th feet are asymetricalicossosay. | oilann, b 0ol n e cilin. L o 8 (16)
(14) |TReChthifeettare absenb, .. o ilessisfishvedmemies vivs e oeeten ool Pseudocalanus 3
IThe 5th feet with 2 SCOTHENTSE e Sl ey WA Dy s il i et B (15)

’Thc terminal setac of the 5th feet are much longer than the Ist segment, ......

(D e R e e s e e e oo o L s i | Drepanopus @
The terminal setac of the 5th feet are nearly as long as the 1st segment. ......
............................................................................................ Stephus @
(“).)['I‘l-w oth feet with 5 segments on the left, and 4 on the righfs . Mhonme o E7) (17)
The 5th feet with 5 segmentsion bothisides. v viescrniiiss i bt aes o i Stephus &
The 5th feet are stylet-like, and about as long as the abdomen. ...... Fseudocalanus &
(17){The 5th feet are shorter than the abdomen ; the right foot with a terminal hook.
....................................................... P b et s e LK EDANODUS
(18 )[Thc anterior division is nearly round in dorsal view. .........oooiiioiie Phacnna
[The anterior division is ellipsotdal R e e e s e, L il (19)
(m)['l"hc head is distinct from the thorax. .................. ... RN o (A1)
|The head is fused with the thorax. ... s (23)
(EUJf'l'hu rostrum is very stout, and slightly bifurcate. ............................... . (21)
The rostrum is bifurcate largely ; and the rami arc moderately long................ (22
(2I)I'I'Ilc exopodites of the Ist feet are S-jointed. ................ccoveeeii, Brachycalanus
[ The exopodites of the Ist feet are 2-jointed. ..........ooviiveisisseieessninns Heteramalla
(22)['l'hc G LR i e (et E A e e Cornicalanus
\The head without median SN = S s e o0 VRN T I e s NXanthocalanus
(9:1)['1']13 exopodites and endopodites of 2nd antennae are about equal length.......... (24)
The exopodites of the 2nd antennae are longer than the endopodites. ............ (25)
(21) fEhe rami Ofthe SrOStriim are EEOUL S e trerstes i e Lophothriz
' (The rostrum consists of 2 vene lono filamentsi ol i s e s Seaphocalanus



r
1
(25) !Thc head with a lens-like organ on the fontal portion. .................. Viacandrewella
\The s hiead WithoUt TR OFGAT: cxou. o sas stisuiss s sammsbalbonssinns sxshaseknsesananses sash s s 26)
(26 {T heshradSwitheat median terest S ime iR s e e o Secottocalanus
“AThe head without a median crest................... SR el o LW DL (27)
The Hth feet of female are absent; the 5th feet of the male are about 2 times
7)) as long as the abdomen, each foot is about equal length.................. Scolecithriz
The 5th feet of female present; the 5th feet of the male are about as long as
the abdomen, the left foot is longer than the right one. ............... Scolecithricella
aashe Fostrum isy bIUrcabed, oy i fobi vy uun bosiicutini v s s ihiniss e sun o danl e s o o nan (29)
e . sl :
1e rostrum terminates one end, or may be absent............ocoooiin (31)
(gg)f'l‘hc lateral angles of the last thoracic segment are pointed................oooonnnees (30)
\The lateral angles of the last thoracic segment are not pointed. ............ Valdiviella
(30 )iThu 4th thoracic segment fuses the Hth one..........oooiimmiiiemiicanniinieniiiiienn, Aetideus
\The 4th and 5th thoracic segments are distinctly separated. .................. Aetrdeopsis
(31)_['1‘11{: Bt hi et hare DS Nt o s e b oo b e o AL sl s b (:.32)
The 5th feet are DTCSBIE g s o e sibabuhuials Soawesta el dRen R s e ian« £ s WUAE R (37)
(32) {Thc posterior angles of the last thoracic segment are produced into spines....... (33)
The posterior angles of the last thoracic segment are round or knob-ike.......... (34)
(;33)1'1‘hc exopodite of the Ist foot with 3 segments.. ..o Chiridins @
The exopodite of the Ist foot with 2 segments..........ccooiieiiinne Gaidins 2
(34)['I’hc rami of the 2nd antennae are about equal length. (...t Fuchacta

The exopodites of the 2nd antennae are largely longer than the endopodites......(35)
The internal margin of the lst segment of basipodite of the 4th foot is naked

(B0 DL TCALNETEH. i vecivsmraicban ssiminvae dhboris o Sompvine s b HEA oINS SR S Ra e b S s £ (36)
The identical portion with the teeth or spines. ... Euclirella 9
The posterior angles of the last thoracic segment are round. ............ Undeuchaceta 9
(36){The posterior angles of the last thoracic segment are produced into knob-like
PEOCESSIE e e st ot s S s o L S NN S e aee S e e Sy Clirundina
(:;7){'1'11:.: endopodite of the right 5th.foot is well developeds ... bl (38)
The endopodite of the right 5th foot is degenerated..........ocooovviiii Gaidius §
The right 5th foot roughly constitutes the forceps..........ccooovviviiinn. (39)
(:}S)l'l’hc rami of the right 5th foot make the stylets; this foot not makes the
FOTCEDS.. orierynmomesmunnsnsgprsiinan smns oo s ARSAaR HopTR A Ao Sa b AT s e St sl Re vl e (40)
The endopodite of the 2nd antenna is shorter than half of the exopodite..........
(BO) ) essacinnnesupaninsusshnesundanetsninnedassvesiie suivsn it vaivunso s ont o Al Fuchirella &

The endopodite of the 2nd antenna is slightly shorter than the exopodite. ......

...................................................................................... Clirundina

The exopodite of the 2nd antenna is about as long as the endopodite....... Euchaeta s
(40){The exopodite of the 2nd antenna is about 1} times as long as the endopodite.

....................................................................................... Undeuchacta

Gen, Calanus Leach 1819,

The head and the 1st thoracic segment are fused or separated. The 4th thoracic segment
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is distinct from the 5th. The abdomen consists of 4 segments in the female, 5 segrments
in the male.

The Ist antennac are composed of 25 segments, in the female ; but the case of the
male, the Ist segment often is fused with the 2nd.

The exopodite of the 2nd antenna consists of 7 segments, and is about as long as
the endopodite.

The masticatory edge of the mandible possesses about 8 teeth. The maxilla is com-
plete, and has 4 lobes on the 1st segment of the basipodite (Pl 2, fig. 4). The 1st maxillipede
has long setae on inner border, and a plumose seta on outer border. The endopodite of
the 2nd maxillipede with 5 segments.

The exopodites and endopodites of the Ist to 4th pairs of feet have & segments. The 1st,
2nd and 3rd segments of exopodites of all feet have 1, 1, and 2 marginal spines, respectively.
The margins of the terminal spines are smooth.

The 5th pair of feet of the female resembles the other pairs ; but the case of the male
those feet are somewhat modified, at a time the left foot is composed of a grasping forceps.

Some authors assert the division of this Genus into some Genera. But the species in
this Genus, are closely related with one another. If this Genus is divided into some Genera,
we may find the connecting links between the Genera.

For example, Sars' Neocalanus in 1925, including N. gracilis, N. robustior and N.
tenuicornis, is closely related to the Calanus by a species V. Zenuicornis. Sars' N. gracilis
and V. robustior were included in the Megacalanus by A. Scott in 1909, but N. tenuicornis
was included in the Calanus by same author.

The Undinula by Scott, is peculiar on the 5th feet of the male, but the shape of
the female is difficult to distinguish from those of the Calanus.

So I think it rather suitable to hold the Calanus by Giesbrecht,

Key to the species.
Female;

The head is separated from the thorax : the anterior division with 6 segments....( 1)
( 0 ){The head is fused with the Ilst thoracic segment ; the anterior division with 5

SEOMENISI I or s mens st R o B o e S R e e S TS (5)
(1 )f The fore-head with the mediancrest.......................... C. cristatus
The fore-head without the median crest. ... (2)
The Ist antennae are at least 1} times as long as the body. ............ C. tenuicornis
(2 )(The Ist antennae are about as long as the body, or slightly longer than the
l DOyl h i v o o e b S R oy (3)
The internal margin of the Ist segment of basipodite of the 5th foot is smooth.
S et s e e e T s St T D C. plumeclrus
l'l‘]m identicals portion-iSkdenticulate, & it e e s (2 5))
(4 )jThe fore-head is strongly ConVeX..............cocciiiiiiiiiieiis s C. lelgolandicus
I'The fore-head is slightiyaiconyex o o atih . L C. finmarchicus
(5 fThe Ist antennae are at least 1} times as long as the body. ........................ (6)

" “The Ist antennae are about as long as the body, or slightly lonEe R (7)
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(6 [The ventral surface of the genital segment is strongly convex. ............ C. robustior
IThe ventral surface of the genital segment is rather slightly convex. ......... C. gracilis
The distal portions of the external margins of the 3rd scgment of exopodites of
(7){ the 2nd and 3rd feet are denticulate. ..........covvioismmiommasmniniintonsons C. darwinii
The identical portions areé SMOOtN.. ... cuisseuiiimesomisasaainssimsnansnsrasassizessmeninse. (8)
The external margin of the 2nd segment of exopodite of the 2nd foot with a
C8NL Snptch L mdli . e S e v e S C. wvulgaris
The identicall portion  WitholE al motc R st s eate v e e L R ey (9)
lThe internal margin of the Ist segment of basipodite of the 5th foot is furnished
(9 withl Ehe s eeEhiesme i e L et om R AL o e o il C. minor
lThr. identicall portion 18 s onEh N s S e o e C. pauper
Male ;
The distal 6 segments of the Ist antennae extend beyond the body end..........
(0 B N N & vovns v oo i ok R s o et s A e e e C. tenuicornis
The 1st antennae are about as long as the body. .............ccoovviiiiiiiiiiiiiiniin (Ei5)
(1 )]The left 5th foot is modified into the forceps.........ooveviviiiiiniiniiaiiiieiins L (2)
IThe left Hth foot is not modified into the forceps..........ocvvvveriiniaiiimiiiiiniinnns (3)
(2 {Tllc forceps of the left 5th foot with vermiform appendage................... C. vulgaris
" “AThe forceps of the left 5th foot without vermiform appendage. ............ C. darwinii
The external margins of the 3rd segment of exopodites of the 2nd to 4th feet
((8)F are denticulate. ... ...uveeiimiseremminmmeiin e i s s b r e e sy (4)
The external margins of the identical feet are smooth or feathered.................. (5)
The endopodites of the 5th pair of feet are symmetrical. ..................... C. gracilis
(4 )} The endopodite of the left 5th foot without the actae, is shorter than the right
I S e il O Sl T I OR, NI S o illn, AR C. robustior
(5 )jThc head is separated from the thoraX. ..o (6)
\The head is fused with the Ist thoracic segment. ........vouvessrimeoisisassusansansss (7)
The exopodite of the left 5th foot is 2 times as long as the endopodite..........
) T R R S e C. helgolandicus

The exopodite of the left 5th foot is shorter than 2 times of the endopodite....
.................................................................................... C. finmarchicus

The inner margin of the st segment of basipodite of the 5Hth foot is denticulate.
............................................................................................ C. minor

~—
-]
o

The inner margin of the Ist segment of b'u.lpmlltc of the Hth foot is smooth....
............................................................................................ C. pauper

Calanus finmarchicus (Gunner) 1765.
Pl 2, figs. 9-11.

C. finmarchicus, Sars G. O. 1909, p. 9, PL I-IIL
. , Breemen, 1906, p. 7, fig. 1a-c.
" , With C. 1915, p. 10.
The head is separated from the thorax. The lJateral angles of the last thoracic segment
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is round. The furca and the furcal setae are symmetrical. The anterior antennac extend
about the end of the abdomen.

The inner marginal seta of the 2nd segment of basipodite of the Ist foot has no
process on the base. There are no teeth or notches on the outer margin of exopodites of
all feet,

The inner margin of the 1st segment of basipodite of the 5th foot is curved, and
furnished with the teeth. The left 5th foot of the male is not modified to form the forceps.

Length; Female about 4-5 mm, male about 3.6 mm,

Distribution ; The present species seems to be especially characteristic of the northern
ocean. Recorded from—off the Norwegian coasts, near Iceland, near Greenland, the Arctic
Ocean and the Behring-Sea.

I have obtained only one individual of the female that is slightly ruined, at the St.
145 in the Ochotsk-Sea.

Calanus helgolandicus (Claus) 1863,
Pl 1, figs. 1-9; Pl 2, figs. 1-8.

Cetockilus lhelgolandicus, Claus, 1863, p. 1715 Taf XXV, fig. 2-9,
C. finmarchicus, Brady, 1876, p. 38, Pl I, figs. 1-12,

5 , Brady, 1883, p. 32, PI I, figs. 1-10,
o , Giesbrecht, 1892, p. 89, Taf. 6, fig. 19-21; Taf. 7, fig. 8, 13, 32, 33 ;
Taf. 8, fig. 3, 15, 20, 21, 31, 33,
N , Giesbrecht u. Schmeil, 1898, p. 14 (Part).
C. helgolandicus, Sars, 1903, p. 11, PL 1V.
. ; Breemen, 1906, p. 8, fig. 2a, b.
C. finmarchicus, Sato, 1913, p. 1, PL 1, figs. 1-5.
W , Mori, 1929, p. 167, PL III, figs. 1-4.

This species is closely allied to C. finmarchicus, but the fore-head of the former is
more convex than that of the latter. The anterior division of the body is more slender
than that of the C. fimmarchicus.

The exopodite of the left 5th foot of the male is 2 times as long as the endopodite ;
but the case of C. finmarchicus, the exopodite is shorter than 2 times of the endopodite.

3y some authors, this species is identified with C. finmarchicus. These respects were
thoroughly discussed by C. With in 1915,

The specimens which are identical with the Sars’ descriptions of C. Zelgolandicus, are
found commonly in the neighbouring waters of Japan. But the typical form of C. finmarchi-
cus is so rare in the Japanese waters; for I have found only one specimen from the
Ochotsk-Sea. And I have been unable be find the intermediate forms between C. finmar-
chicus and C. Jelgolandicus.

So I will treat this species as independent from C. finmarchicus, for the time
being.

Length; IFemale about 3 mm, Male about. 2.8 mm.

Distribution ; This species has relatively wide distribution in the southern zone.



15

Recorded from ;—the Atlantic Ocean, the Pacific Ocean, near Australia and near Japan cte.

The present species may be commonly found near Japan, and I have taken at the
St. 5, 8, 10-14, 16-20, 25-29, 31-33, 36, 38-47, 51, 52, 64, 66, 76, 81, 84, 85-89, 93-99,
101, 103, 104, 105, 122, 126, 128, 133, 136, 139.

Calanus cristatus Kroyer 1848,
Pl 3, figs. 1-4.

C. cristatus, Giesbrecht, 1892, p. 91, Taf. 6, fig. 14, 15,
Giesbrecht u. Schmeil, 1898, p. 16,

o , Breemen, 1906, p. 10, fig. 6 a-b.
" , Sato, 1913, p. 5, PL II, figs. 9-11,

9 , With, 1915, p. 1L

We know only about the immature female of this species. The head is separated
from the thorax. The forehead has a median crest which is never seen in other Calanus.
The furca and furcal setae are symmetrical.

The anterior 4 pairs of feet resemble those of C. finmarchicus. The exopodite and
endopodite of the 5th foot have 2 segments, for the character of immature individuals.

The inner margin of the lst segment of basipodite of the ith foot 1s smooth.

Length; About 7-8.5 mm.

Distribution; Recorded from the Pacific Ocean and the Atlantic Ocean.

This species seems to be the resident in the cold currents. Near Japan, we may
find abundantly in the cold current Oyashio, in the Pacific Ocean; and also the cold

current in the Japan-Sea.
I have taken at the St. 86, 123-125, 127, 129, 130, 133, 134, 138, 139, 142, 143,

Calanus plumchrus Marukawa 1921,
Pl 3, figs. 5 8.

Calanus sp. Sato, 1913, p. 3, PL II, figs. 6-8.

C. plumchrus, Marukawa, 1921, p. 10, PL I, figs. 1-9.

This species only is known the immature female.

The shape of this species resembles that of C. fimmarchicus, but the inner margin of
the lst segment of basipodite of the 5th foot is smooth. The 2nd terminal setac on both
sides of the furca are relatively longer than those of C. finmarchicus.

This species was described for the first time by Sato in 1913. But he had not given
the name to this form, by the reason of immature.

The denticulation of the inner margin of the 1st segment of basipodite of the 5th foot
of C. helgolandicus, may be observed already in the immature stage. This respect also
is described by With in 1915, about the case of C. finmarchicus. J

Therefore, this species is clearly independent from C. finmarchicus and C. helgolandicus.

Length; Female about 5 mm, male is unknown.

Distribution; The distribution in the neighbouring waters of Japan, is as like as of
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C. cristatus. I have taken at the St. 86, 88, 91, 122-126, 127
141143, 145,

, 120-133, 136, 137-139,

Calanus tenuicornis Dana 1849,
Pl 3, figs. 9, 10; PL 4, figs. 1 8.

C. tenuicornis, Dana, 1852, p. 1069, Pl 37 fig. 10a-b,

" , Giesbrecht, 1892, p, 90, Taf. 6, fig. 12, 13; Taf. 7, fig. 5, 16, 23 ; Taf,
8, f. 18, 27.

T , Giesbrecht u. Schmeil, 1898, p. 18,

" , Esterly, 1905, p. 127, fig. 3.

T , Breemen, 1906, p. 11, fig. 8 a-d.’

n , Scott, A. 1908, p. 8.

" , Marukawa, 1908, p. 3, PL I, figs. 1-5.

% , Sato, 1913, p. 7, PL I, figs. 12-21,

Neocalanus tenuicornis, Sars, 1925, p. 9.

C. tenuicornis, Mori, 1929, p, 170, PL. III, figs. 20-23; Pl 1V, fig. 1

The head is separated from the thorax. The lateral angles of the last thoracic segment
are round. The furca and its setac are symmetrical.

The 1st antennae are about 1§ times as long as the body. The external margin of
exopodites of the anterior 4 pairs of feet, neither denticulated nor notched. The internal
margin of the Ist segment of basipodite of the th foot is not denticulate.

There is no appendage on the base of the inner marginal seta of the 2nd segment of
basipodite of the Ist foot. The Hth foot of the male is not modified to form the forceps.

Length; Female about 1.8-2,0 mm, Male about 1.5-1.8 mm.

Distribution ; This species is widely distributed in the tropical and subtropical oceans.

In the Japanese waters, the present species has been recorded that it is in the Japan-
Sea, near the Ogasawara-Islands and Hokkaido.

I have obtained at the following pmllnms, St. 5, 32, 35, 38, 49, 85-87, 93, 97, 112,
113, 126, 128, 144.

Calanus gracilis (Dana) 1849.
PL 3, fig. 12; PL 4, figs. 7-9.

Cetochilus longicornis, Claus, 1863, p. 171, Taf. XXVI, fig. 1.
C. gracilis, Brady, 1883, p. 35, PL. V and XLVL
> , Giesbrecht 1892, p. 90, Taf, 1,f. 1; Taf G, f. 1; Taf. 7, f. 26 : Taf, 8, f. 2,
4, 6-8, 12, 16, 26.
= , Giesbrecht u. Schmeil, 1898, p. 17.
. , Esterly, 1905, p. 128, fig, 4
Megacalanus gracilis, Scott A, 1909, p. 12
Neocalanus gracilis, Sars, 1925, p. 7.
Female; Allied to C. fenuicornis but the head is fused with the 1st thoracic segment ;

the 2nd terminal seta of the left side of furca is longer than the identical of the right;
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there is a process at the base of the marginal seta of the 2nd segment of basipodite of
the Ist foot.

Male; The head is separated from the thorax. The furcal setac are symmetrical.
The anterior antennae are slightly shorter than the body.

The exopodites of the 2nd to 4th feet have the denticulation on the external margines.
The endopodite of the left 5th foot with sctae.

Length; Female about 3.2 mm.

Distribution; The present species has been recorded from the tropical and subtropical
zones of the Atlantic Ocean, the Pacific Ocean and the Mediterranean Sea. In the Japanese
waters, this species may be found in the warm current or Kuroshio—off Formosa, off the
Cape Shiono-Misaki and the Kinkazan ; and near Hachijo-Island.

I have taken only the female, at the St. 29, 35-40, 43, 44, 46, 47, 51-54, GE%, 64, 71,
72, 76-80, 84, 104, 108, 109-113, 115, 119.

Calanus robustior Giesbrecht 1888.
Pl, 3, fig. 11; PL 4, figs, 4-6.

C. robustior, Giesbrecht, 1892, p. 91, Taf. 7, f. 15, 19, 30; Taf. 8, f. 3.
1 , Giesbrecht, u. Schmeil, 1898, p. 18,
e , Esterly, 1905, p. 129, fig. 5a-d, (fig. 5d is slightly erroneous).
Megacalanus robustior, Scott A. 1909, p. 13.
Neocalanus robustior, Sars, 1925, p. 8.
Female; Closely allied to C. gracilis, but the ventral side of the genital segment is
more convex than that of C. gracilis.
Male; Differs from C. gracilis, on the 5th pair of feet. The endopodite of the left

5th foot without setae, is stylet-like. The exopodite of that foot is relatively longer than
that of C. gracilis.

Length ; Female about 3.15-4 mm.

Distribution; This species has been recorded from the Pacific Ocean and the Atlantic
Ocean. In the Japanese waters, we my find in the warm current ; but appearances rather
are rare. 1 have taken only the female individuals at the St. 29, 36, 71, 76, 109, 110.

Calanus minor (Claus) 1863.
Pl, 5, figs. 1-5.

Cetochilus minor, Claus, 1863, p. 172,
C. wvalgus, Brady, 1883, p. 33, PL III, figs. 1-7.
C. minor, Giesbrecht, 1892, p. 90, Taf. 6, f. 3, 16, 22; Taf 7, f. 6, 22; Taf. 8,1 1,
9, 19, 30.
., Giesbrecht u. Schmeil, 1898, p. 15.
w , Esterly, 1905, p. 126, fig. 2,
i , Sato, 1913, p. 8, PL III, figs. 929. 93
Nannocalanus minor, Sars, 1925, p. 9.



C. minor, Mori, 1929, p. 169, PI. III, figs. 11-15.

The head is fused with the Ist thoracic segment. The lateral angles of the last
thoracic segment is round. The anterior antennae are about as long as the body.

The terminal segments of exopodites of all feet have no teeth or notches on the
external margins. The inner margin of the lst segment of basipodite of the 5th foot is
straight, and more coarsely denticulate than that of C. Aelgolandicus.

The Sth pair of feet of the male is very peculiar.

Length ; Female about 2 mm, Male about 1.8 mm.

Distribution ; This species is distributed in the tropical and subtropical zones of
the Pacific Ocean, the Atlantic Ocean and the Indian Ocean. In the Japanese waters, the
present species has been recorded from the Tsugaru-Strait and the Japan-Sea etc.

I have taken at the following positions. St. 5, 6, 8, 25, 29, 3942 4449, 51, 52, 54—
56, 69, 81, 83, 88, 96, 98, 100, 101, 106, 108, 109-113, 115, 119, 126,

Calanus pauper Giesbrecht 1888,
Pl. 6, figs. 4-10.

Eypei s

C. pauper, Giesbrecht, 1892, p. 91, Taf. 6, f. 4; Taf. 8, f. 25.
w » Giesbrecht u. Schmeil, 1898, p. 16,

Canthocalanus pauper, Scott A, 1909, p. 9.

C. pauper, Yamada T. 1935, p. 74.

The shape resembles that of C. minor, but the inner margins of the Ist segments of
basipodites of the Hth feet of both sexes, are not denticulated. The inner marginal seta
of the 2nd segment of basipodite of the Ist foot is thick, and has a very short appendage
at the base, ;

The exopodite of the right 6th foot of the male, has no inner marginal setae. The
endopodite of the left 5th foot has only 2 sectac on its apex.

The Ist segment of basipodite of the 1st foot has a process on the anterior distal
margin, On that fact, Gen. Cantitocalanus has been established by A, Scott, to receipt
the present species. But I think that character is too insignificant to establish the Genus.

Length; Female about 1.5 mm, Male about 1.4 mm.

Distribution ; The present species has been recorded from the tropical zone in the
Pacific Ocean. Near Japan, this species seems to be distributed in the warm currents
Kuroshio and the Tsushima-Current.

I have taken at the St. 29, 31-35, 37, 40, 42, 44, 47 54-59, 62, 64, 65, 72, 74, 75,
76, 81, 82, 109, 114, 118, 121.

Calanus darwinii (Lubbock).
Pl 5, figs. 6-12.

Undina 'a’m‘wim':', Brady, 1883, p. 54, Pl. XVI, figs. 1-4, 6-14,
C. darwinii, Giesbrecht, 1892, p. 91, Taf. 6, f. 5; Taf. 7, f. 29; Taf. 8, f 37,
, Giesbrecht u. Schmeil, 1898, p, 17,



Undinula darwinii, Scott A. 1909, p. 17.
C. darwinii, Sato, 1913, p. 10, PL III, figs. 24-29. .
., Mori, 1929, p. 168, PL III, figs. 5-10.

C. ramosus, Mori, 1929, p. 169, Pl X, figs. 9-15.

Female; The head is fused with the Ist thoracic segment. The lateral angles of the
last thoracic segment are protruded, but not pointed ; the left side is slightly longer than
the right. The furcal setac are symmetrical.

The posterior margins of the Ist and 2nd abdominal segments have the spinules. The
distal portions of the last segments of exopodites of the 2nd and Jrd feet are denticulated
on the outer margins.

Male; The left 5th foot constitutes of the forceps, but without vermiform appendage
on it.

Deformity ; The furcal setac of this species often are ramified into several branches.
Such deformed individuals were described erroneously as a new species C. ramosus by the
author, in 1929, But I read the correction on this respect, at the 7th annual meeting
of the Zoological Society of Japan, in 1931.  The summary of that paper is described on
the Dobutsugaku-Zasshi Vol. 46, p. 81, in 1934

Distribution ; The present species has been described that it is in the warm regions
of the Pacific Ocean, the Atlantic Ocean and the Indian Ocean. In the Japanese waters,
this species seems to be the inhabitant in the warm currents—the Kuroshio and the
Tsushima-Current.

I have taken at the following positions. St. 4, 5, 18, 20, 23, 24, 25-27, 29-35, 37,
38, 40-55, 58, 63, 69-71, 75-80, 82-84, 96, 98, 99, 101, 104, 106, 107, 109116, 118, 119,

Calanus vulgaris (Dana) 1852.
Pl 5, figs. 13, 14; Pl 6, figs. 1-3.

Undina vulgaris, Dana, 1852, p. 1093, PL 77, fig. 8a-d.
. ., Brady, 1883, p. 53, PL XV, figs. 11-15; Pl. XVIII, fig. 6.
. C. vulgaris, Giesbrecht, 1892, p. 92, Taf. 6, f. 11; Taf, 7, f. 2, 24, 27 ;- Taf. 8, f 17, 35.
, Giesbrecht u. Schmeil, 1898, p. 17.
s , Marukawa, 1908, p. 4, PL. I, figs. 16, 17; PL II, figs. 60-62,
C. orientalis, Marukawa, 1908,
Undinula vulgaris, Scott A. 1909, p. 16,
C. vulgaris, Sato, 1913, p. 11, PL III, figs. 30-33.
Undinula vulgaris, Sars, 1925, p. 10.
C. vulgaris, Mori, 1929, p. 168, PL III, figs. 16=19, 24 ; Pl IV, fig. 2.
Female; The head is fused with the Ist thoracic segment. The lateral angles of the
last thoracic segment are pointed, and often bifurcate. The Ist antennae are about as long
as the body. The 2nd segment of exopodite of the 2nd foot has a notch on its external

margin.
The inner margin of the Ist segment of basipodite of the 5th foot without the teeth.
The 1st segment of endopodite of the 5th foot has a stout spine instead of the seta of
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other Calainus.

Male; Characters resemble those of C darwinii, but the left 5th foot consists of a
grasping organ which with the vermi-form appendage.

Deformity ; The deformity sometimes may be occur on the furcal setae of this species.
Some setae are ramified into the branches. Such deformed individuals were erroneously
described as a new species C. orientalis by H. Marukawa, in 1908. About that respect,
I discussed at the 7th annual meeting of the Zoological Society of Japan, in 1931; with
the case of the deformity of C. darwinii.

Distribution ; The distribution of the present species is similiar of €. darwinii, 1
have obtained at the St. 1, 2, 4-10, 13-29, 31, 33-35, 37, 39-41, 44, 45, 47, 49, 52-59,
61-69, 76-78, 80, 82-84, 98, 100, 104, 109-120,

Gen, Eucalanus Dana 1848,

FLucalanus, Dana, 1848, p. 11,

The head is triangular, often clongate and fused with the Ist thoracic segment.  The
abdomen is short, that of the female has 3 or 4 segments, of the male has 5 segments.
The anal segment is fused with the furca. The 2nd terminal seta on the left side of furca
is longer than that of the right.

The anterior antennae are longer than the body ; the sensory hairs of the male arc
conspicuously developed. There are 23 segments on the anterior antennae of the female.

The 2nd basal of mandible of the female makes with the exopodite a cylindrical body
on which the endopodite articulates proximally to the exopodite.

The swimming feet are short, and with the 3-jointed exopodites. The endopodites of
the Ist pair with 2 segments, of the 2nd to 4th pairs with 3 segments. The Hth pair is
absent in the female ; the right side often is absent in the male,

Key to the species.

Female ;
(0 [There are 2 segments between the anal and the genital segments.......i...hiens. (1 )
{There is 1 segment between the anal and genital segments. ........................ (2
(1 [The lateral angles of the last thoracic segment are’ pointed. . ... Fi. elongatus
\The identical (ofefulalTE) ERE TOOVIIRTa i s s A e ey e S Is, giesbrechti
The inner margin of the 2nd segment of basipodite of the mandible is divided
(2)) into 2 ncarly equal portions by the insertion of the endopodite........., . attennatus
lThc proximal portion is much longer than the distal. .............cooiiiiiirie, (3)
The 2nd terminal seta of the left side of furca is slightly longer and hardly
thicker than the identical seta of the right; the genital segment is much
(3 broadersthan its: lengthi e s s, e Pt BRI b A L. crassus

~"|The 2nd terminal seta of the left side of furca is longer and much thicker
than the identical seta of the right; the genital segment is slightly broader
thantitslenpthed. sotsummiins e s Sl Aol s b1 T ottt S R e (4)
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The 2nd segment of basipodite of -the maxilla with 5 inner marginal setae.......

(D) s e T i S e A e e R ST e e e . subcrassus

The 2nd segment of basipodite of the maxilla with 4 inner marginal setae....... (5)

(5 )[Thc forehead is triangular, and rounded in front. ................c.ocoieini E. subtenuis

The forehead is sharplys pointed. .« b s s i E. mucronatus

Male ;

(0 [Bothifeet ofi the Sth!pair are PreSENt. o crcrszriuess ssssmassesuanssssybeosehonsenssass (E18)

\The Hiphiwbth Foot s SDSEnt: it sutsn s e Proninmn St E ot | (3)
The exopodite of the posterior antennae does not extend by far to the distal

(1 )l margin of the lst segment of endopodite. .......ccccoiveivurmvmmessmsencernmaeeianns (2)
The exopodite reaches about the distal margin of the Ist segment of endopodite.

..... L L TR .« WS o ORI Lo Yo B 22 7 T

(2 )[The lateral angles of the last thoracic segment are pointed.................. /. e:r.'ong‘fmas.

[ The identical DOTHiONS Eare T Ol N S e e ch e B ey D E. giesbrechti

(3 J[Th{: 2nd segment of basipodite of the maxilla with 5 inner marginal setae....... (4)

{'The 2nd segment of basipodite of the maxilla with 4 inner marginal setae....... (5)
The 2nd terminal seta on the left side of furca is slightly longer and thicker

| | fhansthe identical seta iR the £l o hi T s s k. crassus
The 2nd terminal seta on the left side of furca is enormously longer and thicker

Ehan it hat ol the Bt e L e el F, subcrassus

(s )[The terminal segment of the Ath foot is shorter than its apical seta...... E. subtenuis

{The terminal segment of the 5th foot is longer than its apical seta....£. mucronatus

Eucalanus elongatus (Dana) 1849.
Pl 7, figs. 1-5.

E. elongatus, Giesbrecht, 1892, p. 131, Tal. 11, f. 2, 7, 12, 20, 25, 32, 36 ; Taf. 35,
£ 1,2, 13, 23, 24,
E. spinifera, Scott T. 1894, p. 29, PL 1, figs. 15-23,
I, elongatus, Giesbrecht u. Schmeil, 1898, p. 20. (part)
5 , Esterly, 1905, p. 131, fig. 6¢, d. (only the male).
5 , Breemen, 1906, p. 14, fig. 10 a-d.
5 , With, 1915, p. 48, PL I, figs. 5a-d; text-figs. Da f.
Y , IFFarran, 1926, p. 230.
" , Tanaka, 1935, p. 143, PL I, figs. 1-3.

Female; The head is triangular. The lateral angles of the last thoracic segment
are pointed. There are 2 segments between the anal and genital segments.

The Ist and 2nd segments of exopodite of the 2nd antenna are not fused; the Ist
seagment of endopodite is slightly longer than the 2nd, and over 3 times as long as
its broad.

The inner margin of the 2nd segment of basipodite of the mandible with 3 setae, is
divided into 2 nearly equal portions by the insertion of the endopodite. The endopodite
has 2 setac on the Ist segment, 5 setac on the 2nd.
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The maxilla with the 2nd lobe. The 38rd lebe of maxilla has 4 sctac. The 2nd
segment of basipodite has 5 marginal setae.

Male; The lateral angles of the last thoracic segment are pointed as like as the
female, Both feet of the Hth pair are present; the terminal segments with 1 seta
respectively.

Length ; Female about 4.5 mm, male about 3.2 mm.

Distribution ; The present species has been recorded that it is in the warm waters
of the Mediterranean Sea, the Pacific and Atlantic Oceans.

I have taken at the St. 46, 49, 77-80, 97 and 112

Eucalanus-giesbrechti sp. nov.
Pl, 7, figs, 6 8.

I, elongalus v. bungit, Giesbrecht, 1892, 2 149,

I, elongatus, Esterly, 1905, p. 131, fig. 6a, b. (only the female).

E. elongatus ?, Sato, 1913, p. 13, PL II, figs. 31-38:

L. elongatus v, bungid, Tanaka, 1935, p. 143, PL I, figs. 5-15.

Characters resemble those of the £. elongatus, but the forehead is tapered than that
of the latter. The lateral angles of the last thoracic segment are round. The terminal
segment of both feet of the Sth pair of the male with 2 setae.

This species traditionally has been put in the group of £ elongatus by many authors.
But the difference between this Fwcalanus and typical £ elongatus, is more distinct than
that of between £, subdlenuis and FE. nuweronatus.

The female of 7. elongatus was described by Esterly in 1905 ; this species can be
identified without any doubt as ZZ giesbrecits,

Length ; Female about 6 mm, male about 5 mm.

Distribution ; This specics seems to be the inhabitant in the northern waters.

In the Japanese waters, this species has been recorded that it is off the Kinkazan,
near Hokkaido and in the Okotsuk-Sea. 1 have taken at the St. 122, 125, 129 131.-136,
139, 141, 143,

Eucalanus attenuatus (Dana) 1849.
Pl, 8, figs. 1-6.

L. attennatus, Dana, 1852, p. 1018, Pl 75,

Calanella mediterranca, Claus, 1863, p. 176, Taf, 28, fig, 6-11, ;

I, attenuatus, Giesbrecht, 1892, p. 131, Taf, 3, f. 1; Taf. 11,1, 1, 11, 13, 16, 18, 40 ;
Taf. 35, f. 3, 6, 17, 25, 34, 37.

T , Giesbrecht u. Schmelil, 1898, ]) 20
4 , Esterly, 1905, p. 133, fig, 7a-

# , Breemen, 1906, p. 16, fig, 1.3:1 d.
3 ,-Sars, 1925, p. 21.

> , FFarran, 1929, p. 218,
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F. attenuatus, Tanaka, 1935, p. 145, PL II, figs. 1-6.

Female ; The forehéad is triangular, and sometimes indented’ on each side. There
is 1 segment between the anal and genital segments which is longer than its broad.

The st segment of endopodite of the posterior antenna is 4 times as long as its
broad, and longer than the 2nd segment.

The inner margin of the 2nd segment of basipodite of the mandible is divided into
-approximately equal portions by the insertion of the endopodite. The 2nd segment of
endopodite carries 4 setae on its apex.

The maxilla resembles that of Z. elongatus. The 2nd lobe is present. The 2nd
segment of basipodite has 5 inner marginal setac.

Male; Both feet of the 5th pair are present. The terminal portion of the left foot
with dagger-like seta.

Length ; Female about 4-5.5 mm, male about 3.5 mm.

Distribution ; This species is distributed in the warm currents of the Mediterrancan
Sea, the Atlantic and Pacific Oceans. ;

Near Japan, this species may be found commonly in the Kuroshio or Japanese current.
I have taken at the following positions. St. 25-29, 31-35, 39, 41-43, 4547, 52-55, 63,
64, 71, 72, 74, 76-80, 83, 84, 86, 88, 97, 106, 107, 109-119.

Remarks; Between the individuals in this species, we may often recognizable some
variations, about the shape of the forehead, the 5th feet of the male and the number of
the setac of each segment of the 2nd maxillipede etc. Some individuals are smooth but
the others are hairy. These variations may be seen as the respects which depend perhaps
to the developmental stage of the individuals.

Eucalanus crassus Giesbrecht 1888,
Pl 9, figs. 7-11.

. crassus, Giesbrecht, 1892, p. 132, Taf. 11, f. 8, 17, 21, 22, 58 Taf. 35, f. 4, 20,
26--28,
- , Giesbrecht u. Schmeil, 1898, p. 22.
5 , Esterly, 1905, p. 134, fig. 8a-d.
1 , Breemen, 1906, p. 16, fig. 13 a-d.
5 , Scott A, 1909, p. 19.
L, With, 1915, p. 53, PL I, fig. 7, text-fig. 11.
E. oculanus, Marukawa, 1921, p. 11, PL 4, figs. 1-14,
E. crassus, Sars, 1925, p. 22,
5 , Farran, 1926, p. 231; 1929, p. 220,
W , Tanaka, 1935, p. 149, PL V, figs. 1-14, : :
Female; The body is hairy, especially in immature stages. The forehead is somewhat
round. The genital segment is much broader than its length, and onion-shaped ; between it
and the anal segment with 1 segment.
The anal segment is fused with the furca. The left 2nd terminal scta of the furca
is slightly longer than that of the right.



24

The proximal 2 segments of the exopodite of the posterior antenna are fused. The
Ist segment of endopodite is about 2 times as long as its broad, and shorter than the 2nd.

The endopodite of mandible reaches the distal margin of the 2nd segment of basipodite ;
the Ist segment of endopodite with 2 setae, and the 2nd with 4 setac.

The 2nd lobe of the maxilla is absent ; the 3rd lobe with 3 setac. The 2nd segment
of basipodite of the maxilla has 5 inner marginal setae. i

L. oculanus which was described by Marukawa in 1921, is only the case of immature
stage of this species.

Male; The Secondary sexual characters are not distinct. The right foot of the 5th
pair is absent. Figures show the young stage of the male.

Length ; Female 3.0-3.7 mm, male about 3 mm.

Distribution ; This species is distributed in the warm waters of the world, In the
Japanese waters, this species may be fonnd in the warm current or Kuroshio, near Formosa,
off the Shiono-Misaki, the Sagami-Bay and off the Kinkazan etc. 1 have taken at the St.
59-61, 63-65, 77, 78, 96, 98, 106, 114,

Eucalanus suberassus Giesbrecht 1888,
Pl 9, figs. 1-6.

E. subcrassus, Giesbrecht, 1892, p. 132, Taf, 11, f, 6, 14, 19, 30, 39 : Taf. 35, f. 12
16, u], 32
s , Giesbrecht u. Schmeil, 1898, p. 22,
, Scott A, 1909, p. 21,
» , Farran, 1929, p. 219,
¥ , Tanaka, 1935, p, 149, PL 1V, figs. 9-16,

Female; Allied to £. crassus but the 2nd terminal seta on the left side of furca is
much longer than that of the right. The genital segment is relatively more narrow than
that of /7. crassus,

The Ist segment of endopodite of the 2nd antenna is shorter than 3 times as long
as its broad. The endopodite of the mandible with 2 setac on the Ist segment, 4 setac

on the 2nd; and reaches the distal end of the 2nd segment of basipodite.

The maxilla resembles that of Z. crassus but the 3rd lobe carries 4 setae, instead of
3 of the latter.

Male; The 2nd terminal setae on both sides of the furca are largely asymmetrical
as the case of female.

The right foot of the 5th pair is absent. The apical seta is longer than the last
segment.

Length ; Female about 2.5 mm, male about 2.4 mm.

Distribution ; This species is distributed in the tropical zone of the Pacific Ocean,
and carried to the subtropical zone by the warm currents.

I have taken at the following positions. St. 33-35, 43, 41, 46, 48-55, 65, 66, 68, 69,
72, 78, 80, 84, 97, 109-115, 118, 119,



Eucalanus mucronatus Giesbrecht 1888,
Pl. 8, figs. 7-11.

E. mucronatus, Giesbrecht, 1892, p. 132, Taf. 11, f. 9, 26, 34; Taf, 35, f. 15, 35, 38.

5 , Giesbrecht u. Schmeil, 1898, p. 21,

3 , Scott A, 1909, p. 20.

0 , Sars, 1925, p. 21.

7 , Farran, 1920, p. 218,

- , Mori, 1929, p. 171, PL 1V, figs. 10, 11,
i , Tanaka, 1935, p. 147, PL III, figs. 1-4.

Female; The forehead is triangular and sharply pointed. The 2nd terminal setae
on both sides of the furca are asymmeatrical. The inner margin of the 2nd segment of
basipodite of the mandible with 3 setae, is divided into 3 :1, by the insertion of the
endopodite. The endopodite of mandible with 2 short setac on the Ist segment, and 1
setac on the 2nd segment ; the terminal portion not reaches the distal margin of the
2nd basal.

The inner margin of the 2nd segment of basipodite of the maxiila with 4 setae.

This species has been distinguished from £, subtenuis, by Giesbrecht, about the respect
that the forchead of the former is more taper than that of the latter.

Tanaka described in 1935, that the inner margin of the 2nd segment of basipodite of
the mandible without setae; the endopodite with 1 seta on the Ist segment, and 4 setac
on the 2nd. But his figure (Tanaka, 1935, PL III, fig. 3) shows 3 setaec on the Znd
segment of basipodite of the mandible, and 2 sctac on the Ist segment of endopodite.

So 1 think, that room is leaved for doubt about the difference between 2 species.

Male; The right foot of the Sth pair is absent. The apical seta of the left 5th foot
is shorter than the terminal segment. This fact differs from that of /. sublenuis.

This male is distinguishable from that of the . suberassus, about the number of the
marginal setae on the 2nd segment of basipodite of the maxilla.

I have found the male of this species in the data of Plankton which taken near
IHachijo-Island.

Length ; Female about 3 mm, male 2.7-2.9 mm.

Distribution ; The present species is distributed in the warm regions of the Mediter-
rancan Sca, the Atlantic Ocean and the Indian Ocean.

I have taken at the St. 4, 18, 48, 49, 72, 76-78, 80, 109-112, 114, 119,

Eucalanus subtenuis Giesbrecht 1888.

E. subtenus, Giesbrecht, 1892, p. 132, 150, Taf. 11, f. 4, 23, 12; Taf. 35, f. 9-11,
18, 29, 30,
57 , Giesbrecht u. Schmeil, 1892, p. 21,
5 , Esterly, 1905, p. 135, fig. 9a-b,
5 , Marukawa, 1908, p. 6, Pl I, figs. 3541 ; Pl II, figs. 4248,
” , Scott A. 1909, p. 21.



I, subtenuis, Sars, 1925, p. 21.
w , Farran, 1929, p. 218,
b » Mori, 1929, p. 170, P III, figs. 256-28; PL IV, figs. 3-9.
e , Tanaka, 1935, p. 147, Pl III, figs. 5-12,
Female; Allied to £ mucronatus, but the forehead is triangular, and its apical portion
is round. The 2nd segment of basipodite of the mandible has 2 setae on the inner margin.
Male ; Character resembles that of /£ mucronatus but the terminal scta of the left
oth foot is longer than the last segment.
Length ; Female about 2.8 mm, male about 2.7 mm.
Distribution ; This specics is distributed in the Pacific, Atlantic and Indian Oceans.
Also is recorded from the Arabian-Sea.
In the Japanese waters, I have taken at the following positions. St. 1-5, 8, 16
20, 23, 24, 25, 27, 30-34, 86, 87, 47, 49, 50, 67-71, 75-80, 83, 84 95-98,

19,

1

Gen, Rhincalanus Dana 1848,

Female; The forchead is produced into a snout-like process. The head is fused
with the Ist thoracic segment. The “4th thoracic segment is distinct from the 5th.

The abdomen with 3 segments. The anal segment is obscurely separated from the
furca. The 2nd terminal setac on both sides of the furca are asymmetrical. The abdominal
and thoracic segments with spines.

The anterior antennae with 25 segments, arc longer than the body. The rami of
posterior antennae are equal in length. )

- The swimming feet are short ; the rami of the Ist pair have 2 segments; from the
2nd to 4th pairs have 3 segments.

The 5th pair of feet is uniramous, and has 3 segments on both sides.

Male; Characters resemble those of the female but the anterior antennae are consider-
ably shorter.

The right 6th foot with 3 segments, is uniramous, and has a terminal claw. The left
oth foot is biramous ; the exopodite has a terminal claw.,

Rhincalanus nasutus Giesbrecht 1888,
Pl 10, figs. 6 9.

K., nasutus, Giesbrecht, 1892, p. 152, Taf. 3, f. 6; Taf, 9, f. 6, 14; Taf. 12, f. 9-12,
14, 16, 17 ; Taf. 35, f. 46, 47, 49.
5 , Giesbrecht u. Schmeil, 1898, p. 22,
> , Sars, 1903, p. 15, Pl VI, VII.
= , Esterly, 1905, p. 136, fig. 10 a-b.
T , Breemen, 1906, p. 17, fig. 14 a-d.
R. gigas, Scott A. 1909, p, 24,
R. nasutus, Sars, 1925, p. 23.
s , Schmaus, 1927, text-fig. 3, 19
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R. nasutus, Farran, 1929, p. 220.
5 , Wilson, 1932, p. 34, fig. 18a—c.
i , Tanaka, 1935, p. 151, PL 1V, figs. 14,

The rostral filaments are situated under the frontal projection, and are hardly visible
from above.

Both feet of the 5th pair of the female are 3-jointed and uniramous. Those feet with
1 seta on the 2nd segment, and 3 setac on the 3rd segment.

The right 6th foot of the male is uniramous, and has a slender and curved terminal
claw. The left foot is biramous. The endopodite consists of 2 segments which are about
equal each other, and is about 3 times as long as the exopodite. The exopodite consists
of 1 segment; and with a long plumose seta and a short unplumose one.

Length ; Female about 4.5 mm, male about 3.5 mm.

Distribution ; This specics is distributed in the Atlantic, Pacific and Indian Oceans.
This species secms to be relatively rare in the Japanese waters. I have taken at the
following positions. St. 35, 80, 96 and 106,

Rhincalanus cornutus Dana 1852.
Pl 10, figs. 1. 5.

R. cornutus, Dana, 1852, p. 1083, PL 76, figs. 2a-d.
Brady, 1883, p. 41 Pl VII, figs. 1-10.
Giesbrecht, 1892, p. 153, WAk 12 81 181!
¥ , Scott T. 1894, p. 30.

Giesbrecht u. Schmeil, 1898, p. 23.

., Breemen, 1906, p. 18, fig. 15a-c.

Scott A. 1909, p- 321

" , Schmaus, 1927, text-fig. 1, 11.

Sars. 1925, p. 22.

4 , Farran, 1929, p. 220,

., Mori, 1929, p. 171, Pl IV, figs. 12-16,
5 ., Wilson, 1932, p. 35, fig. 19a-c.

. , Tanaka, 1935, p. 151, PL VI, figs. H--T.

The rostral filaments are divergent laterally, and visible in dorsal view.

The 5th feet of the female without seta on the 2nd segment ; and with a stout, curved
and denticulate seta on the 3rd segment.

The right 5th foot of the male is uniramous, S-jointed, and carrics a stout and nearly
straight terminal claw. The left foot is biramous. Both rami of that foot are about equal
cach other. The Ist segment of endopodite is longer than the 2nd.

Length ; Female about 3.6 mm, male about 2.6 mm.

Distribution ; This species is distributed in the tropical and sub-tropical zones of the
Pacific and Atlantic Oceans; the Gulf of Guinea cte.

In the Japanese waters, the present species may be found in the Kuroshio and the
Tsushima-current. I have taken at the St. 10, 18, 36, 46, 49, 54, 77-81, 109, 110, 112,
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113, 115.

Gen, Mecynocera Thompson 1888.

The forchead is round. The head is distinct from the thorax. The lateral angles of
the last thoracic segment are round.

The abdomen consists of 3 segments in the female ; the genital segment is symmetrical
and swelled. The furca is distinct from the anal segment.

The anterior antennae are longer than 2 times as long as the body, and composed
of 23 segments. The endopodite of the 2nd antenna is longer than 2 times as long as
the exopodite.

The exopodites of the feet from the 1st to +4th are 3<jointed. The endopodite of the
Ist foot is composed of 1 segment ; from the 2nd to 4th are composed of 3 segments,

The 5th pair of feet of the female without exopodites, is symmetrical and composed
of & segments,

Mecynocera clausi Thompson 1888,
Pl 11, figs. 1-3, PL 283, figs. 1-3.

M. clausi, Giesbrecht, 1892, p. 160, Taf, &, f. 1; Taf. 11, f 43-45: Taf. 35, f 21-22.
Scott T. 1893, p. 80, Pls. T-II.

Giesbrecht u. Schmeil, 1898, p. 23.

Esterly, 1905, p. 137, fig. 11

Breemen, 1906, p. 19, fig. 16 a- b.

Scott A, 1909, p. 25,

Wolfenden, 1911, p. 202,

Sars, 1925, p. 23.

Farran, 1929, p, 221,

Wilson, 1932, p. 36.

Tanaka, 1935, p. 152, PL 1V, figs. 8-10,

Female; Character agrees with that of the generic description.

Male; I have found the male which has - segments on the abdomen; both feet of

the 5th pair are composed of 4 segments (Pl 23, figs. 1-3).  Such male was described
as adult by Wilson in 1932,

But I think that the male perhaps seems to be only an immature stage of this
species.

Length ; about 1 mm.

Distribution ; This species has been recorded that it is in the Pacific, Atlantic and
Indian Oceans ; the Mediterranean Sea and the Gulf of Guinea etc. In the Japanese waters,
this species may be found in the warm currents.

I have taken at the following Stations. St. 25-27, 36, 37, 40, 47, 69, 70, 73, 76-79,
108, 109, 110, 112-116, 126,



Gen, Paracalanus Boeck 1864.

The head and the posterior angles of the last thoracic segment are round.

The head is fused with the Ist thoracic segment; the <4th and 5th thoracic segments
are fused in the female,

The abdomen has 4 segments in the female, 5 segments in the male.

The 1st antennae of the female have 25 segments; but the case of the male, fusions
reduce the number of segments to 19 or 20,

The 1st pair of feet has 2 segments on the endopodites; the other 3 pairs have 3
segments on the endopodites. The exopodites of the first 4 pairs of feet have 3 segments.

The proximal division of the external margin of the 3rd segment of exopodite of the
4th foot is over twice as long as the distal.

The Hth pair of feet is uniramous and symmetrical in the female, and is asymmetrical

in the male.

Paracalanus parvus (Claus) 1863.
Pl 11, figs. 11-15.

Calanus parvus, Claus 1863, p. 173, Taf. 26, fig. 10-14; Taf. 24, fig. 1-4
P, parvus, Giesbrecht 1892, p. 164, Taf. 1, f. 5; Taf. 6, f, 28-30; Taf. 9, f. 5, 11, 25,
27, 31, 32,
Scott T. 1894, p. 26, PL 1, figs. 9-14.
Giesbrecht u. Schmeil, 1898, p. 24
Sars, 1903, p. 17, Pls. VIII and IX.
Esterly, 1905, p. 140, fig. 12a-e.
Breemen, 1906, p. 20, fig. 17 a—c.
Scott A. 1909, p. 27.
Sato, 1918, p. 15, PL III, figs. 39-42.
With, 1915, p. 54, text-fig. 12.
Sars, 1925, P- 24,
Mori, 1929, p. 171, PL 1V, figs. 17-20.
Wilson, 1932, p. 38, fig. 21 a-c.
Female; Head is fused with the Ist thoracic segment; the 4th and Hth thoracic
segments also are fused. The Ist antennac, when reflexed, extend beyond the middle

-

portion of the abdomen.

The 1st marginal spine of the terminal segment of exopodite of the -th foot is
situated on the distal portion of the external margin. The external margin of the 2nd
segment of exopodite of the 4th foot is naked.

The proximal divisions on the external margins of the 3rd segments of exopodites of
the 3rd and 4th pairs of feet are denticulate.

The 5th pair of feet is uniramous and symmetrical, and composed of 2 segments.
The 2nd segments of those feet have 2 setae which are different in length.

Male; The 5th thoracic segment is distinct from the -th.



The external margin of the 2nd segment, and the distal division of the external margin
of the 3rd segment of exopodite of the 4th foot are denticulate.

The 5th pair of feet is uniramous and asymmetrical. The right foot consists of 2
segments, the left consists of 5 segments. The terminal 2 setae on both feet are different
in length.

Length ; Female 0.7-1.2 mm, male 0.8-1.2 mm.

Distribution ; This species seems to be very widely distributed in the tropical and
subtropical zone of the oceans. We may obtain commonly from the Japanese waters,

In my collections, this species has been obtained at the following Stations. St. 1--13,
15-24, 26, 33, 35, 62, 69, 70, 82, 85-88, 90, 91, 9395, 99, 113.

Paracalanus aculeatus Giesbrecht 1888.
Pl 11, figs. 4-10.

P, aculeatus, Giesbrecht, 1892, p. 164, Taf. 9, f. 20, 26, 30,
» 5 Scott T. 1894, p. 26, PL I, figs. 9-14,
v , Giesbrecht u. Schmeil, 1898, p. 2.
" , Scott A. 1909, p. 26,
. , Sars, 1925, p. 24.
5 , Mori, 1932, p. 167, Text-fig. 1a-c.

Female; Allied to /. parvus but the anterior antennae extend beyond the body
end. The furcal setae are longer than the abdomen,

The spines on the posterior surface of the 2nd segment of endopodite of the 4th foot
are more prominent than those of 7. parous. The surfaces of the Ist segment of basi-
podites from the 2nd to 4th pairs of feet are naked.

Male; The 5th thoracic segment is fused with the 4th.

The anterior antennae are shorter than the body. The first 6 segments of those
antennae are fused together, but the 7th and 8th arc separated distinctly.

The swimming feet from the 2nd to 4th pairs resemble those of the female.

The 5th pair of feet is characteristic ; the right foot has 3 segments. The left foot
consists of 5 segments ; the basipodite are very wide.

Length; Female about 1 mm, male about 0.7-0.9 mm.

Distribution ; This species seems to be distributed in the tropical zone of the Atlantic,
Pacific and Indian Oceans and also in the Mediterranean Sea.

Near Japan, this species spreads over the waters which are influenced by the warm
currents—near Formosa, the Korea Strait, off the Cape Shiono-Misaki and near Hachijo-Jima
etc. I have taken at the St. 22, 33, 50, 56, 72, 80, 110, 113, 115-117, 119,

Gen, Acrocalanus Giesbrecht 1888.

Characters resemble those of Paracalanus, but the proximal division of the external
margin of the 3rd segment of exopodite of the 4th foot is shorter than 2 times as long
as the distal.






