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Caridean and stenopodidean shrimps from the East China 

and the Yellow Seas (Crustacea, Decapoda, Natantia)‘) 

Takahiro FUJINO and Sadayoshi MIYAKE 

The research project of the biological resources of the East China 
and the Yellow Seas was carried out from 1957 to 1967 by the 
Seikai Regional Fisheries Research Laboratory, Nagasaki. Nektonic 
and benthonic invertebrates were fished up there by the research 
vessels, ” Toko Maru *’ and ” Yoko Maru ‘*, operating trawl nets and 
the Yamashita-Deguchi-Type dredge at more than a thousand sam- 
pling stations settled throughout the seas. From the animals thus 
collected a generous quantity of decapod crustaceans including caridean 
and stenopodidean shrimps was sorted out and presented for study to 
our laboratory through the courtesy of Mr. Hideo Yamashita. In this 
collection are included the shrimps of nine families belonging to the 
section Caridea, Stylodactylidae, Pasiphaeidae, Palaemonidae, Alpheidae, 
Ogyridae, Hippolytidae, Processidae, Pandalidae and Crangonidae, and 
the section Stenopodidea, Stenopodidae. Of the above-mentioned fam- 
ilies, Stylodactylidae was already treated in Hayashi and Miyake’s 
(1968) report. And also Alpheidae and Hippolytidae are not included 
herein for the other authors* forthcoming publications. 

In this communication the authors intend to clarify the caridean 
and stenopodidean fauna of the East China and the Yellow Seas, making 
up a rather megre knowledge restricted to the continental coastal 
species. Although the economically important species have so far had 
the chance to be reported by such authors as Miers (1879), Urita (1926), 
Yu (1930, 1936), Yoshida (1941) and Liu (1955), the less important or 
offshore species have hardly been known. Of the twenty-three species 
here treated Leptochela aculeocaudata Paulson, L. gracilis Stimpson, 
Palaemon (Palaemon) gravieri (Yu), Ogytides orientalis (Stimpson) and 
Crangon (Crangon) afinis de Haan have already been well known from 
this region, and also the most ones inclusive of the above species are 

1) Contributions from the Zoological Laboratory, Faculty of Agriculure, Kyushu 
University, No. 430. 
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rather common in Japanese waters except the three species, Chlorotocus 
crassicornis (Costa), Pontophilus incisus Kemp and Pontocaris sibogae 
(de Man). And there proved to occur two undescribed species of 
Palaemonidae, Palaemon (Palaemon) yamashitai sp. nov. and Periclimenes 
(Harpilius) macrophthalmus sp. nov., and one of Crangonidae, Metacrangon’ 
sinensis sp. nov. 

This paper gives the descriptions of the new species and some 
discussions on the taxonomic interests in each species. In the last 
of this paper the geographical distributions of twelve species ‘are 
discussed with the figures indicating their localities. 

The specimens examined have been deposited in the collections of 
the Zoological Laboratory of Kyushu University. The following is 
the list of the species dealt with in the present paper. 

Section Caridea 

Family Pasiphaeidae 
Leptochela aculeocaudata Paulson, 1875 
Leptochela gracilis Stimpson, 1860 
Leptochela japonica Hayashi and Miyake, 1969 

Family Palaemonidae 
Subfamily Palaemoninae 

Palaemon (Palaemon) gravieri (Yu, 1930) 
Palaemon (Palaemon) yamashitai sp. nov. 

Subfamily Pontoniinae 
Periclimenes (Periclimenes) hertwigi Balss, 1913 
Periclimenes (Harpilius) macrophthalmus sp. nov. 

Family Ogyridae 
Ogyrides orientalis (Stimpson, 1860) 

Family Processidae 
Processa processa (Bate, 1888) 

Family Pandalidae 
Plesionrka binoculus (Bate, 1888) 
Plesionika ortmanni Doflein, 1902 
Chlorotocus crassicornis (Cost a, 1871) 
Chlorotocella gracilis Balss, 1914 

Family Crangonidae 
Crangon (Crangon) afinis de Haan, 1849 
Crangon (Neocrangon) sagamiensis Balss, 1913 
Metacrangon sinensis sp. nov. 
Pontophilus bidentatus (de Haan, 1844) 
Pontophilus incisus Kemp, 1916 
Pontophilus japonicus Doflein, 1902 
Pontophilus sp. 
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Pontocaris habereri Doflein, 1902 
Pontocaris sibogae (de Man, 1918) 

Section Stenopodidea 
Family Stenopodidae 

Spongicota venusta de Haan, 1844 

Description of species 

Family Pasiphaeidae 

Lefitochela aculeocaudata Paulson, 1875 

Leplochela aculeocaudata Paulson, 1875, p. 100, pi. 16, fig. 1-1s (1961, p. 106, pl. 16, 

fig. 1-1s) -Red Sea ; Nobili, 1906, p. 28, fig. 4a-c -Red Sea ; Kemp, 1915, p. 311, 

figs. 34, 35, pl. 13, fig. 14 -Chilka Lake, Mergui Arch,, Andaman Is. and Gulf 

of Manaar ; Kemp, 1925, p. 254 -Bombay, Madras Pres., Andaman Is., Mergui 
Arch., Nicobar Is. and Orissa coast; Kubo, 1955, p. 103, fig. 6 -Japan: Tokyo 

Bay. 

Leptochela hainanensis Yu, 1936, p. 87, figs. l-3 -China: Hainan I. 
Leptochela acufeocaudara hainarrensis : Armstrong, 1941, p. 1 -Samoa Is. 

Material examined. 

25’58.0’ N, 122O32.0’ E, 103 m, June 7, 1962, Time uncertain -1 ovig. 8, ZLKU No. 

16545. 
3O”Ol. O/N, 124”04.0’ E, 55 m, June 15, 1962, 20 : 06 -1 ovig. p, ZLKU No. 16546. 

3O”OO. 0’ N, 12V29.5’ E, 57 m, June 17, 1962, 01: 11 -3 ovig. $9, ZLKU No. 15740. 
Definite locality unknown, July 1, 1962, Time uncertain -1 ovig. $ ZLKU No. 15743. 
31”OO.O’ N, 124”21.5’ E, 

31’12.4/ N, 123”37.8’ E, 

31O30.0’ N, 127O13.8’ E, 

35O47.5’ N, 123”51.8? E, 

35”OO.O’ N, 121”03.0’ E, 

28”45.(r N, 126O14.9’ E, 

31”30.1’ N, 124”OO. 2’ E, 

No. 15767. 
31’31.0’ N, 123O59.5’ E, 

37O30.0’ N, 123O46.2’ E, 

36O29.8’ N, 122O45.7’ E, 

34”45.0’ N, 123O30.0’ E, 

31O30.0’ N, 127’00.0’ E, 

31”30.0’ N, 124Y5.8’ E, 
34O29.V N, 122”55.5/ E, 
35”OO. 0’ N, 121’00.0’ E, 
35OO2.2’ N, 121”30.0’ E, 
37=30.0’ N, 125”45.0’ E, 
3701.4 N, 123”Ol. 6’ E, 

45 m, July 3, 1962, 03: 17 -19, ZLKU No. 15744. 
47 m, July 4, 1962, 13: 32 -1 ovig. 9, ZLKU No. 15745. 
107 m, July 8, 1962, 29: 25 -1 ovig. 9, ZLKU No. 15746. 

74 m, Mar. 22, 1963, 16 : 41 -13, ZLKU No, 15747. 

45 m, Mar, 23, 1963, 10: 05 -8 $8, 10 $3, ZLKU No. 15748. 

100 m, June 14, 1963, 05 : 37 -13, ZLKU No. 15766. 

39 m, June 24, 1963, 07 : 59 -18 $a, 5 ovig. $9, 17 $9, ZLKU 

41 m, July 20, 1963, 12: 53 -19, ZLKU No. 15807. 

70 m, Mar. 9, 1964, 05 : 15 -13, 3 $9, ZLKU No. 15808. 

28 m, Mar. 10, 1964, 06 : 23 -13, ZLKU No. 15812. 

78 m Mar. 17, 1964, 01: 07 -13, ZLKU No. 15813. 

106 m, Mar. 18, 1964, 22 : 22 -13, ZLKU No. 15814. 

43 m, June 15, 1964, 09 : 28 -13, 1 p, ZLKU No. 15815. 

69 m, Nov. 27, 1964, 13 : 27 -1433, 17 $P, ZLKU No. 15817. 

35 m, Nov. 28, 1964, 01: 55 -2 9% ZLKU No. 15848. 

34 m, Nov. 28, 1964, Time uncertain -2 $3, ZLKU No. 15850. 

73 m, Jan. 29, 1965, 12: 50 -5 33, 5 $9, ZLKU No. 15852. 

29 m, Jan, 30, 1965, 00 : 45 -la, ZLKU No. 15862. 

35”29.7’ N, 121”47.0’ E, 40 m, Jan. 31, 1965, 14 : 20 -13, 3 $9, ZLKU No. 15863. 



35”OO. 0’ N, 121”15.0’ E, 38 m, Feb. 5, 1965, 00: 19 -19, ZLKU No. 15867. 

Definite locality unknown (I), 0 m, July 20, 1965, Time uncertain -127 63, 247 $9, 

ZLKU No. 15868 
Definite locality unknown (II), 0 m, July 20, 1965, Time uncertain -13, 6 $9, ZLKU 

No. 16242. 
Definite locality unknown, 0 m, July 24, 1965, Time uncertain -4 W, 4 juvs., ZLKU ’ 

No, 16249. 

Definite locality unknown (I), 0 m, July 25, 1965, Time uncertain -2 88, 5 $9, ZLKU 

No. 16257.. 
Definite locality unknown (II), 0 m, July 25, 1965, Time uncertain -1 ,S, ZLKU No. 

16264. 

37’21.2’ N, 123OO8.5’ E, 66 m, Feb. 2, 1966, 07 : 34 -3 g$, 7 $9, ZLKU No. 16265. 
37O30.0’ N, 124”O0.0’ E, 70 m, Feb. 2, 1966, 02 : 30 -18, ZLKU No. 16275. 

37’33.7’ N, 123O34.7’ E, 70 m, Feb. 2, 1966, 04 : 57 -13, 2 $9, ZLKU No. 16276. 

Definite locality unknown, O-50 m, Mar. 7, 1966, Time uncertain -8 $6, 799, ZLKU 

No, 16279. 
37O27.71 N, 124”27.6’ E, 75 m, Nov. 7, 1966, 18 : 40 -16, 19, ZLKU No. 16294. 

37”30. Of N, 124”OO.O’ E, 70 m, Nov. 7, 1966, 22 : 16 -2 66, 19, ZLKU No. 16296. 

37”30.0’ N, 124’15.0’ E, 72 m, Nov. 7, 1966, 20 : 25 -13, 1 9, ZLKU No. 16299. 

37O44.7’ N, 123O59.8’ E, 67 m, Nov. 7, 1966, 13 : 30 -13, 2 9-9, ZLKU No. 16301. 

37O45.0’ N, 123”30.0’ E, 68 m, Nov. 7, 1966, 10: 16 -la, 9 99, ZLKU No. 16304. 
37O45.0’ N, 123O45.0’ E, 67 m, Nov. 7. 1966, 12 :’ 06 -13, 7 99, ZLKU No. 16314. 

37O14.5’ N, 123Y5.0’ E, 70 m, \Nov. 8, 1966, 06 : 50 -13, 1 9, ZLKU No. 16316. 
37O15.0’ N, 12P30.8’ E, 70 m, Nov. 8, 1966, 15 : 00 -13, ZLKU No. 16318. 

37Y5.3’ N, 125’00.0’ E, 65 m, Nov. 8, 1966, 18: 31 -13, 7 $9, ZLKU No. 16319. 

37’15.8’ N, 124Y5.9’ E, 73 m, Nov. 8, 1966, 13: 36 -2 $9, ZLKU No. 16327. 
36O58.8’ N, 123Y5.0’ E, 67 m, Nov. 9, 1966, 12: 05 -19, ZLKU No. 16329. 

37”OO. 0’ N, 125”OO. 0’ E, 59 m, Nov. 9, 1966, 00 : 43 -13, 19, ZLKU No. 16330. 

36O29.6’ N, 124O59.4’ E, 64 m, Nov. 10, 1966, 00 : 08 -7 $9, No. 16332. 

36”OO. 7’ N, 125”29.9/ E, 60 m, Nov. 12, 1966, 00 : 08 -13, 3 $9, ZLKU No. 16339. 
26”05.0’ N, 122’55.0’ E, 110-111 m, Dec. 9, 1967, Time uncertain -18 $!Sj--, 12 ovig. 99, 

35 W, ZLKU No. 16343. 

Remarks. A good deal of specimens of this species has been amassed 
in the present collection, The present specimens are in close agree- 
ment with Paulson’s (1875) and Kemp’s (1915, 1925) extensive descrip- 
tions. Yu in 1936 published the report on the macrurous crustaceans 
taken from Ilainan Island, southwestern China, and made there. an 
erection of the closely allied species, Leptochela hainanensis, to the 
present species. And Yu gave three points by which L. hainanensis is 
distinguished from L. aculeocaudafa, namely, the shape of the antenna1 
scale, the feature of the fifth pereiopod, and the length of the spines 
on the telson. ‘Subsequently Armstrong (1941) placed L. hainanensis 
under the subspecific level of L. aculeocaudata, recognizing the presence 
of a considerable variation in all the distinguishing characters, and 

making a comparison among L. aculeocaudara s s., 1;. aculeocaudara 

hainanensis and L. pugnax de Man. The last species, L. pugnax, seems to 
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be easily separated from the former two by having the antenna1 spine. 
These regards pointed out by Armstrong, however, appear to be rather 
tenuous for separating the former two from each other because that 
these characters are too variable, and that the two forms are to a 
not inconsiderable extent overlapped each other as to these characters, 
The shorter exopod of the fifth pereiopod than in Kemp’s (1915) figure, 
which was given by Yu (1936) as one of the diagnostic characters, 
was not recognized by Armstrong as being serviceable for the dis- 
tinguishing character by the reason that, “the obliquity of the baso- 
ischium is such that the exopod may appear to be near the middle of 
the ischium when seen from one angle and scarcely to exceed the 
articulation when viewed from another.” 

The present specimens, as mentioned above, show a not negligible 
morphological fluctuation as follows : 

1. The rostrum almost reaches the end of the cornea or extends 
beyond it. 

2. The carapace is distinctly tri-carinated only in the ovigerous 
female, but entire in both the male and the non-ovigerous female. 

3. The antenna1 scale is from about three to four times as long as 
its maximum breadth. None of the specimens such as the typical 
form of L. hainanensis are present, in which the outer lateral margin 
of the antenna1 scale is almost straight without concavity behind the 
middle. 

4. The antennular peduncle is from reaching a little beyond the 
middle of the antenna1 scale to distinctly surpassing the end. 

5. In the second pereiopods the fingers are measured 1.4 to 1.7 times 
the length of the palm but never known more than twice. 

6. Of five pairs of the terminal spines of the telson the outermost 
pair falls short of the end of the third pair, ranging from extending 
to the middle of the third pair to reaching as far as more than the 
distal third. 

These facts seem exceed the possible range of variations in the 
external features of each form defined by Yu and Armstrong, resulting 
in the obscurity of the taxonomic categories of these species. In fact, 
only the character by which the two might be separated from each 
other consists in the proportional length of the fingers of the second 
pereioposd to the palm: in L. aculeocaudata the fingers are decidedly 
less than twice, while 2.2 to 2.3 times in L. hainanensis. Should be 
taken fully this difference into consideration, the overlapped range 
of the variations in the other characters appeared in the present 
specimens as well as in the previous authors’ examination is enough 
to lead the authors to regard the closely allied form, L. hainanensis 
a.s a synonym of L. aculeocaudata. 
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Distribution. This species is widely distributed in the shallow waters 

of the Indo-West Pacific region from the Red Sea, Indian coast, and the 
Andaman Islands eastwards to Japan, China and the Samoa Islands. 

Lefitochela gracilis Stimpson, 1860 

Leptochela gracilis Stimpson, 1860, p. 111 -Japan : Kagoshima: Bate, 1888, p. 860, pl. 
139, fig. 2 -Japan: Osaka Bay ; Balss, 1914, p. 19 -Korea: Tschemulpho; Kemp, 
1929, p. 251 -China: Amoy and Fukien, and Japan: Misaki; Urita, 1926, p. 424 
-China : Tsingtao ; Yokoya, 1933, p. 13 -Japan : Pacific coast from Todo-saki to 
Inubosaki, and Japan Sea coast from Toyama Bay to Goto Is. ; Yu, 1936, p. 86 
-China : Ilainan I. ; Yokoya, 1939, p. 263 -Japan : Miyagi Pref. ; Yoshida, 1941, 
p. 21, pl. 4, fig. 4 -several localities of Korea; Kubo, 1955, p. 99, figs. l-3 
-Japan: Pacific coast from Fukushima Pref. to Lake IIamana, Inland Sea of 
Japan, and Japan Sea coast from Wakasa Bay to Fukuoka Pref., and ‘China : 
Shanghai; Liu, 1955, p. 23, pl. 8, figs. 6-14 -several localities of Chinese coast. 

Material examined. 
3lO30.5’ N, 124”44,0’ E, 43 m, Oct. 11, 1962, Time, 01: 23 -19, ZLKU No. 16408. 
32’16.5’ N, 122”31.0’ E, 32 m, Oct. 11, 1962, 21: 52 -3 ovig. $9, ZLKU No. 16409. 
32’14.4’ N, 123”54.0’ E, 35 m, Oct. 13, 1962, 19 : 14 -12, 19, ZLKU No. 16412. 
34’58.5’ N, lZl”O4.0’ E, 42 m, Oct. 16, 1962, 15 : 05 -13, ZLKU No. 16414. 
32”30.2’ N, 123”OZ. 0’ E, 34 m, Mar. 16, 1963, 17 : 04 -13, 19, ZLKU No. 16415. 
31’59.1’ N, 123”55.1’ E, 39 m, Mar. 16, 1963, 11: 10 -13, ZLKU No. 16417. 
34O29.5’ N, 122”55.5/ E, 69 m, Nov. 27, 1964, Time uncertain -13 &?,7 89, ZLKU No. 

16418. 
35”OO. 0’ N, 121%0.0 E, 35 m, Nov. 28, 1964, 01: 55 -2 g$, ZLKU No. 16438. 
35’00.0’ N, lZl”15.0’ E, 35 m, Nov. 28, 1964 -13, ZLKU No. 16439. 
35OO2.2’ N, lZl”30.0’ E, 34 m, Nov. 28, 1964, 05 : 40 -4 38, ZLKU No. 16443. 
Definite locality unknown, O-50 m, Mar. 7, 1966, Time uncertain -1 g, ZLKU No. 

16447. 
37Ol5.3’ N, 125”O0.0f E, 65 m, Sept. 8, 1966, 18: 31 -18, ZLKU No. 16448. 
37”OO. 0’ N, 125”OO. 0’ E, 59 m, Sept. 9, 1966, 00 : 43 -13, ZLKU No. 16449. 
36”OO. 7’ N, 125”29.9/ E, 60 m, Sept. 12, 1966, 00: 08 -2 33, 2 99, ZLKU No. 16450. 

Distribution. Commonly known in Japan, Korea and Chinese coast, 

and bathymetrically down to the depth of 194m. 

Leptochela japonica Hayashi and Miyake, 1969 

Leptochela ja~onica Hayashi and Miyake, 1969, p. 1, figs. l-3 -Japan: Chijiwa Bay 

and Genkai-nada, western Kyusu. 

Material examined. 

26”05.0’ N, 122”55.0’ E, 100 -111 m, Dec. 9, 1967, Time uncertain -19 (9.5 mm in body 
length), ZLKU No. 16543. 
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Remarks. This species may readily be distinguished from the two 
preceding ones by bearing three triangular, carinal processes of 
diagnostic form on the dorsal surface of the fifth abdominal somite. 
A single specimen was picked out from the collection of Leptochela 
aculeocaudata. 

Distribufion. Only recorded from western Kyushu, Japan, vertically 
ranging from the surface to the depth of 66m. 

Family Palaemonidae 

Subfamily Palaemoninae 

Palaemon (Palaemon) gravierr’ (Yu, 1930) 

Leander gravieri Yu, 1930, p. 564, fig. 3 -China : Tientsin and Tangku; Kubo, 1942, 

p, 48, figs. 19 E, P, 20 E, 21 E, 22 E, 23E, L, 24E, P, 25 E, E’, 26 E, R, 27 E, 0, 

28 D, M, 29 E, 30 -western coast of Korea. 

Leander macrodactylus : Yoshida, 1941, p. 26, pl. 6, fig. 4 (non Palaemon macrodactylus 
Rathbun) -Korea. 

Palaemon C Palaemon) gravieri : Holthuis, 1950, p. 82 -no new locality ; Liu, 1955, 

p. 52, pl. 18, fig, 2 -several localities of China. 

Material examined. 

31”30.5’ N, lX”44.0 E, 43 m, Oct. 11, 1962, Time, 01: 23 -13 (8.5 mm in carapace 

length), ZLKU No. 14227. 

32O14.4’ N, 123”54.0’ E, 35 m, Oct. 13, 1962, 19 : 14 -3 9% (4.7-5.1 mm), ZLKU No, 

.-.. 14228. 

33014.3’ N, 122”16.9’ E, 26 m, July 21, 1963, Time uncertain -19 (6.0 mm), ZLKU 

No. 14231. 

Remarks. Holthuis (1950) noted that, “ It is possible that P. ortmanni 
and P. gravieri only form two extremes of a variable species; this, 
however, only can be proved by more material.“, paying only attention 
to the rostra1 form and the number of its teeth in both the species. 
Really the general body form of the both is well similar to each 
other. However, it seems not uneasy to distinguish them from each 
other in the following rather marked points: 

1. P. ortmanni in general is larger than P. gravieri. 
2. The rostrum in P. gravieri is nearly straight and comparatively 

high in the middle, whereas that in P. ortmanni is more curved upwards 
and much narrower. 

3. The dactyli of the last three pereiopods in P. gravieri are distinctly 
larger and much more slender in the proportional length than those 
in P. orlmanni. 

This species appears to be more allied to P. macrodactylus Rathbun 
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rather than to P. orrmanni, but is separable from the former by the 
much longer rostrum, and by the more slender last three pereiopods 
as well as by the possession of equidistant setae on the posterior mar- 
gin of each propodus of the last three pereiopods as already mentioned 
by Kubo (1942). 

The present material runs in the original description given by yu 
(1930). The moyable finger of the second pereiopod in the present 
material, however, is perceptibly longer than the palm instead of that 
in the original description being shorter than the palm. The dactylus 
of the fifth pereiopod in the original description stems more stouter 
and shorter than in the present material. 

Disrriburion. Only known from Korea and China. 

Palaemon (Palaemon) yamashitai sp. nav. 
(Figs. 1, 2) 

Material examined. 

33’14.3’ N, 122Y6.9’ E, 26 m, July 21, 1963, Time, 07: 09 -1 S_ (holotype) ZLKU No, 

14232 ; 19 (paratype), 1 sp., ZLKU No. 14233. 

31”30.1’ N, 124”OO. 2’ E, 39 rn, June 24, 1963, 07: 59 -18, 19, (paratypes) ZLKU No. 

3 6454. 

Description of holorype. The body is of small size. The rostrum is 
directed slightly downward, the tip broken off reaching beyond the 
end of the antennular peduncle. Both the upper and the lower borders 
are convex. Fourteen and four teeth are present on the upper and on 
the lower borders, respectively, except for the ones would probably be 
placed on the final broken part. All of the upper teeth are of equal size 
and situated equidistantly but the first tooth which is more separated 
from the second than the second is from the third; the first two teeth 
are on the carapace. The lower teeth are also equal in size and much 
more spaced than the upper teeth, the first tooth being in the middle 
of the rostrum. There are fine setae between the teeth on both the 
borders, A lateral carina is obscurely visible. 

The carapace is entirely smooth but an ill-defined branchiostegal 
groove which looks a fine streak. The inferior orbital margin is 
broadly produced forward to form an obtuse, triangular projection. 
The antennal, spine is much stronger than the branchiostegal one. 

The abdominal somites are all smooth without grooves and carinae. 
The pleura of the first four somites are broadly rounded, while that 
of the fifth assums a form of the bluntly protruded angle in the 
posteroventral corner. The sixth somite is elongated, one and a half 
the length of the fifth somite, and a trifle shorter than the telson. 
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C 

1.0 mm 

B,D 

0.5 mm 

C 

1.0 mm 

A 

1 

I \ 

I1 

D 

Fig. 1. Palaemon (Palaemon) yamashitai sp. nov., paratype, female. 
A, anterior part of body in lateral view; B, anterior part of 
body in dorsal view ; C, antennular peduncle ; D, telson. 

The telson is elongate and slender with the strongly projected, 
stout process terminally, more than four times as long as the maximum 
breadth, The dorsal surface is convex with two pairs of small spines ; 
the anterior pair is somewhat behind the middle and the posterior pair 
halfway between the anterior pair and the posterior end of the telson. 
On the posterior margin there situated are two pairs of spines and 
medially a pair of long plumose setae, l the outer pair of the spines is 

very small, while the inner much longer and stouter than the outer. 

The eye is short and broad, The cornea is globular and fused with 

the small ocellus. The stalk is somewhat longer than the cornea, 

gradually narrowing proximally, 

The basal segment of the antennular peduncle is broad, the outer 



lateral margin being nearly straight and ending in a stout spine ex- 
tending to the level of the middle of the second segment; the ante- 
rolateral corner is expanded forward into a short, round lobe which 
fails to reach the end of the lateral spine. The stylocerite is rather 
short and falls short of the middle of the basal segment; sharply 
pointed terminally and broad proximally. The length of the distal two 
segments together is somewhat less than the basal segment alone; 
the second segment is distinctly broader and shorter than the third 
of subcylindrical form. The upper flagellum is fused for four basal 
joints, each articulation of which is very obscure ; the inner free portion 
is short, more than twice as long as the basal fused portion. 

The basicerite of the antenna1 peduncle is laterally provided with 
a small, but distinct spine. The carpocerite is depressed and broad, 
not reaching the middle point of the antenna1 scale, ‘The antenna1 
scale is elongated and four and a half as long as broad, far over- 
reaching the end of the rostrum; the outer lateral margin is slightly 
concave, terminating in a stout tooth which is exceeded by the lamella, 
the anterior margin of which is greatly expanded forward. 

The oral parts are typical of the genus. The incisor process of the 
mandible is broad, with four and three teeth on the left and on the 
right sides, respectively; the palps on both the sides are slender and 
three jointed; the molar process is strong with some knobs and two 
small groups of brush-like arranged setae. The endite of the first 
maxilliped is bilobed, the upper broader and the lower smaller; the 
palp is well developed and slender; the exopod is large and with the 
elongated caridean lobe; the epipod is divided by the deep notch into 
the upper larger and the lower smaller parts. The third maxilliped 
is slender, reaching the end of the second segment of the antennular 
peduncle; the ultimate segment is two-thirds the length of the penul- 
timate; the antepenultimate segment is stouter than the distal seg- 
ments, one and a half the length of the penultimate. 

The first pereiopod is slender, exceeding the end of the antennular 
peduncle by the length of the chela when expanded. The fingers are 
narrow with the tips slightly curved, a little longer than the palmar 
portion; some tufts of setae are grown on the surface. The palmar 
portion is about twice as long as broad, The carpus is subcylindrical 
and slightly longer than the chela. The merus is more or less longer 
than the I carpus. 

The second right pereiopod is missing, The left pereiopod reaches. 
the end of the antenna1 scale by the length of the chela and half the 
length of the carpus together. The fingers are uniformly slender and 
straight with the tips crooked and pointed; the cutting edges are 
entire and straight without teeth or serration; several tufts of setae 
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Fig. 2. sp. nov., paratype, female. 
A, mandible ; B, first maxilliped ; C, first pereiopod ; D, second 
pereiopod ; E, third pereiopod ; F, fifth pereiopod. 

lie on the distal part. The palm is slender, about three times as long 

as the maximum breadth and a little shorter than the fingers. The 

carpus is cylindrical and becomes thicker distally, two-thirds the 

length of the chela, the distal margin being entire. The merus is 

stouter and a trifle longer than the carpus. The ischium is subequal 
to the carpus in length. 

The third pereiopod is detached and missing, The last two pereiopods 



are slender and similar. The fourth pereiopod is thin and long. The 
dactylus is excessively narrow and curved with the tip sharply 
pointed; on the anterior margin several fine setae are present, The 
propodus is cylindrical and one and a half as long as the dactylus, 
the posterior margin lacking either spines or setae. The carpus is 
about half the length of the propodus. The merus is as long as and 
stouter than the carpus. The dactylus of the fifth pereiopod resembles 
that of the fourth, but the setae on the anterior margin are thicker; 
near the distal portion of the propodus is placed a row of spinules 
posteriorly which when greatly enlarged proves to be armed throughout 
the length with many small, strong and spinular processes; along 
the posterior border some minute spinules are visible. The merus is 
subequal to the propodus in length, 

The uropods are distinctly longer than the telson. 

Description of paratypes. The tip 01’ the rostrum is pointed and 
directed forward, being somewhat beyond the end of the antennular 
peduncle; both of the upper and the lower borders are to some extent 
convex with fourteen to sixteen and four or five teeth, respectively; 
the interval between the first two teeth on the upper border is longer 
than each space between the other neighbouring teeth; the lower 
teeth are rather equidistantly spaced as in the holotype. 

The dorsal surface of the telson bears two pairs of small spines; 
the anterior pair is situated a little before the distal third and the 
posterior halfway between the anterior pair and the posterior end of 
the telson. 

One of the paratypes has the two-jointed mandibular palp, though 
usually three-jointed. 

The third pereiopod is slender and closely similar to the last two 
pereiopods. The dactylus is excessively slender and curved with the 
sharply pointed tip; on the anterior margin fine hairs are present. 
The propodus is narrow and linear with on the posterior border some 
minute spinules, a trifle longer than the dactylus. 

Measurements. (mm) , 
8 (holotype) 8 P 8 sp. 

Body length 13.8 11.3 10.5 13.8 10.0 
Carapace length 3.6 2.8 3.0 4.0 2.5 
Rostrum length 2.3+‘ 2.3 2.3 3.0 1.8 
Telson length 2.4 1.9 2.0 2.5 1.8 
Length of second chela 2.8 2.0 2.2 2.9 1.8 

Remarks. The new species is mainly characterized by the excessively 

slender ambulatory pereiopods, especially in the dactyli. Each dactylus, 
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as mentioned above, is long, curved and filiform ; in the third pereiopod 
the dactylus is a little shorter than the propodus, with on the anterior 
border thin hairs. 

The new species bears a’ good resemblance to Pafaemon (Palaemon) 
sewelli (Kemp) and P. (P,)’ gruvieri (Yu), but it is readily distinguishable 
lrom them in the shape of the rostrum; the rostrum in the two allied 
species is more slender and longer, reaching far beyond the end of 
the antenna1 scale; the upper border is nearly straight with a few 
very small, subterminal teeth. On the other hand, in the new species 
the rostrum does not exceed the antenna1 scale and both the upper 
and the lower borders are distinctly curved with the equally distanced 
teeth. The branchiostegal spine in P. sewelli is set well back from the 
anterior margin of the carapace, whereas in the new species it rises 
from just the margin. In addition, the dactyli of the last three 
pereiopods in P. sewelli are much stouter than in the new species. The 
much broader and shorter antenna1 scale in P. sewelli stands at variance 
with that in the new species. 

In one of the paratypes two-jointed mandibular palp instead of threc- 
jointed occurs. Such a case was already reported in the Japanese 
Palaemon by the present authors (Fujino and Miyake, 1968), hence it 
should be possible to consider it as not so rare case. 

Subfamily Pontoniinae 

Perkhnenes (Perz’chwtes) hertwigi Balss, 1913 

Periciimenes hertwigi Balss, 1913, p. 235 -Japan : Sagami Bay ; Bales, 1914, p. 49, figs. 

28-30 -no new locality. 

Periclimenes (Ancylocari’s) gracilirostris Kubo, 1940, p. 41, fig6. 8-10 -Japan : Kumano- 

nada, off Mie Pref. 
Periclimenes (Periclimenes) hertwigi : Holthnis, 1952, p. 43, figs. 11, 12 -Kai Is. 

Material examined, 

31”29.2’ N, 13o”Ol. 5’ E, 196 m, June 13, 1964, Time, 19 : 13 -1 ovig. $! (17.0 mm in 

body length), ZLKU No. 14225. 

Remarks. In the present material the rostrum bears six teeth on the 
upper border, the first tooth being just over the orbit. On the lower 
border only one tooth lies below the upper distal tooth which is in 
some distance from the pointed apex. The telson is at the terminal 
margin with three pairs of spines of normal form. The outer pair is 
very small as seen in Kubo’s (1940) figure, but in Holthuis’s (1952) 
illustration this pair is comparatively longer, The fused portion of 
the outer antennular flagellum consists of six basal segments. The 
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antenna1 scale reaches as far forward as the level of the end of the 
antennular peduncle just as in Holthuis’s description. The outer lat- 
eral tooth is distinct and barely extends to the anterior margin of the 
lamella. The dactyli of the last three pereiopods are particular in 
shape within this genus, and which character was described in detail 
by Holthuis. 

Balss’s (1913) specimen from Sagami Bay, Japan was found between 
the spines of an echinoderm, Phormosoma sp., but in the present speci- 
men the host animal commensally living with is not certain. 

Disfribrrtion. Recorded from Japan and the Kai Islands, and vertically 
distributed from 120 m to 305 m deep, 

Periclimenes (Harpilius) macrophfhalmus sp. nov. 
(Pigs. 3-5) 

Material examined. 

3Y36.7’ N, 127O42.8’ 15, 145 m, June 17, 1964, Time, 19 : 13 -1 $I (holotype), ZLKU 

No. 14226. 

Description of holotype. The rather slender body form. The rostrum 
is long and very shallow, tapering towards the apex. The acuminate 
end slightly overreaches the second segment of the antennular peduncle 
but fails to reach the anterior margin of the antenna1 scale. On the 
upper border there are six and three teeth in advance of and at the 
back of the orbit, respectively; the first tooth, which is the strongest 
of all the teeth, is placed in about the middle of the carapace and 
much more separated from the second than the second is from the 
third; the distal tooth is very small and is in short distance behind 
the apex, and the other teeth are placed equidistantly. A minute 
tooth on the lower border is visible just below the first tooth on the 
upper border. The teeth on both the borders are directed forward 
and not erected. No distinct lateral carina is present. 

Apart from the slight depression in the hepatic region the carapace 
is entire. The inferior orbital angle is produced forward to form a 
distinct and triangular projection, just below which is present the 
sharply pointed and defined antenna1 spine close to the anterior margin 
of the carapace. The anteroventral margin is broadly rounded. 
The hepatic spine is fairly behind the antenna1 spine and a little 
below it. 

The pleura of all the abdominal somites are broadly rounded. The 
sixth somite is long and narrow, twice as long as the sixth abdominal 
somite. The lateral margin is a trifle concave. The dorsal surface 
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Fig. 3. Periclimenw (Harpilius) macrophrhalmus sp. nav., holotype, 
female. A, anterior part of body in lateral view ; I3, anterior 
part of body in dorsal view. 

bears two pairs of spines ; the anterior pair is a little before the middle 
and lies more inside than the posterior; the posterior pair is midway 
between the anterior pair and the posterior end of the telosn. The 
posterior end is bluntly projected and provided with three pairs of 
spines ; the outer pair is minute, and the intermediate pair is stout 
and long and about twice as long as the median thin pair. 

The basal segment of the antennular peduncle is broad; the outer 
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Fig. 4. Periclimenes (Hurpilirrs) nracrophthalmus sp. nov., holotype, 
female. A, telson ; B, first pereiopod; C, chela of first 
pereiopod; D, fifth pereiopod, E, dactylus of fifth pereiopod. 

lateral margin is slightly convex with terminally a long and slender 
spine directed a little outwards and reaching the middle of the second 
segment; the anterior margin is to some extent projected forward. 
The stylocerite is slender and sharply pointed, barely reaching the 
middle of the basal segment. The distal two segments are narrow 
and short; the third segment of cylindrical form is longer and 
more slender than the second which is with an expanded lobe outside. 
The upper flagellum is fused for four basal segments which together 
are longer than the distal two segments of the antennular peduncle 
combined. The shorter free ramus is as long as the fused portion. 
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The basicerite of the antenna1 peduncle has laterally a stout spine. 
The carpocerite is cylindrical and rather stout, failing to reach the 
middle of the antenna1 scale, The elongated antenna1 scale far ex- 
ceeds the apex of the rostrum; the almost straight lateral margin is 
armed terminally with a long tooth scarcely reaching the anterior 
margin of the lamella which is strongly expanded forwards, The 
breadth of the lamella is subequal both anteriorly and posteriorly. 

The eyepeduncle is long, and depressed and heavy proximally. The 
cornea is globular and reaches as far forward as the level of the 
base of the second tooth on the upper border of the rostrum. The 
fused portion of the cornea and the peduncle is constricted. 

The incisor process of the mandible is slightly curved with distally 
two larger teeth separated by a smaller tooth; the posterior margin 
makes a thin edge being furnished distally with some very small 
spines ; the strong and heavy molar process is divided terminally by the 
moderately deep notches into some round or square knobs where two 
tufts of short bristles are present. The palp of the maxillula is bifld 
with distally a small spine; the upper and the lower laciniae are 
normally developed and with short spines and medially long setae 
near the margins. The endite of the maxilla is separated to form an 
upper broader, longer and a lower narrower, shorter lobes; both the 
parts are provided with dense setae ; the well-developed palp is present ; 
the scaphognathite is normally developed. The exopod of the first 
maxilliped bears the well-developed caridean lobe ; the palp is narrow 

and its tip bluntly pointed; the broad and shallowly bi-lobed epipod . _. 
is present; there is a feeble separation between the basal and the 

coxal endites. The second maxilliped is of a normal form; the devel- 

oped and oblong epipod is present. The third maxilliped is slender 

and pediform ; the ultimate segment is two-thirds the length of the 

penultimate; the antepenultimate segment is about twice as long as 

the ultimate; the narrow exopod fails to reach the end of the ante- 

penultimate segment ; a rigid, small and round epipod is present ; 
along the inner borders of the penultimate and the antepenultimate 

segments long haris are dispersed. 

Only the right first pereiopod is preserved. It is very slender. The 

fingers are thin and with the slightly curved, pointed tips, three- 

quarters the length of the palmar portion which is somewhat depressed; 

some tufts of setae are grown near the tips; the cutting edges are a 

trifle gapped and smooth. The carpus is cylindrical, one and a half 

as long as the chela. The merus is nearly equal to the carqus in length. 

The second pereiopods are missing. 
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Fig. 5. Periclimenes (Harpilius) macrophthalmus sp. nov., holotype, 
female. A, mandible; B, maxillula ; C, maxilla ; D, first 
maxilliped ; E, second maxilliped; F, third maxilliped. 

Of the following posterior pereiopods only the fifth is preserved. 
The gently curved and simple dactylus has the pointed end. The 
propodus is almost straight and slender, measuring more than six 
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times as long as the dactylus; the posterior margin bears three pairs 
of spinules and long hairs distally situated, The carpus is more than 
half the length of the propodus. The merus and the carpus are subequal 
in length. 

Measurements (mm) 

Body length 15.4 
Carapace length 3.6 
Telson length 2.5 
Rostrum length 1.0 

Remarks. The new species shows the characteristic features in the 
shape of the rostrum and in the eye form. Such a very slender and 
long rostrum type is likewise seen in Periclimenes agag Kemp, P. gaZene 
Holthuis, P. platychefes Holthuis and P. tenuipes Borradaile, which are 
all assigned to the subgenus Harpifius. In P. agag, P. platycheles and P. 
tenuipes the rostrum is longer than the carapace and with the more 
teeth on the lower border than in the new species, while the rostrum 
in the new species is distinctly shorter than the carapace. P. galene 
possesses the rostrum much longer than that in the new species, and 
having the crest-like elevation above the eye. In the subgenus Pericli- 
menes s. s., P. latipoflex Kemp and P. Zaccadivensis (Alcock and Anderson) 
have the very slender and long rostrum. 

The new species is most closely related to P. galene in the general 
features, especially in the shape of the rostrum and of the antenna1 
scale, and in the considerably elongate eyepeduncle. However, the 
new species is easily distinguished from it in the structure of the 
fingers of the first pereiopod, in the proportional length of each 
dactylus of the last three pereiopods, in the presence or absence of 
the lower rostra1 tooth, and in the number of the dorsal teeth on 
the carapace. 

Such a series of small denticles on the posterior edge of the incisor 
process of the mandible as observed in the new species is also found 
in a few pontoniids, e. g., Periclimenes indicus Kemp and Pontonia okai 

Kemp. 

FamiIy Ogyridae 

Ogyrides orientalis (Stimpson, 1860) 
(Fig. 6) 

Ogyris orientalis Stimpson, 1860, p. 105 -China, and Japan : Kagoshima ; Yokoya, 1927, 

p. 171, pl. 7, figs. l-16 -Japan: Bay of Onahama ; Liu, 1955, p. 34, pl. 12, figs, 
8-16 -several localities of China. 

Ogyris sibogae : de Man, 1911 (text), 1915 (pls.), p. 135, pl. 1, fig. 1-lh -Sulu Sea 

and Sumhawa. 
Ogyrides sibogae : de Man, 1922, p. 14, pl. 2, fig. 8-8g -Ambon. 
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Material examined. 

31”30.1/ N, 124”OO. 2’ E, 39 m, June 24, 1963, Time, 07: 59 -3 6’6 (5.0-5.7 mm in car- 

apace length), ZLKU No. 16456. 

Description. The endopod of the first pleopod of the male nearl,y 
reaches the level of the middle of the exopod. It is rather broad, 
somewhat elliptical with long, marginal and plumose setae as well as 
with short simple ones. The top is produced to a narrow, long lobe, 
furnished distally with coupling hooks. The appendix masculina is 
very short with long, coarse setae. The appendix interna is long and 
slender. 

AB 

I 
0.2 mm 

A B 
Fig. 6. Ogyrides orienralis (Stimpson), male. A, 

endopod of first pleopod 

The present specimens exactly fall in with de Man’s (1911, 
1922) descriptions of Ogyrides sibogae. Yokoya (1927) set forth that de 
Man’s species should be synonymized with Ogyrides orientalis (Stimpson) *I 
by the reason of little differences between them. As to the term 
‘4 triarticulatus *’ of the carpus of the second pereiopod Yokoya com- 
mented that ,the possible consideration of it as the articulations in- 
stead of the articles would help us understand its having four-seg- 
mented carpus such as in 0. orientalis. Stimpson’s (1860) description is 
short and too megre to make an exact identification for Ogyrides, 
but, as Yokoya mentioned, it is possible that both of the species 

1) Described under the genus Ogyris. 
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are probably to be identified with each other. 

The sternal process called Yokoya (1927) as a “ thelycum ‘0 which 
commences in anteriorly fused and posteriorly separated form from 
the respective bases of the last two pereiopods. Although Yokoya noted 
the presence of a pear-shaped elevation on the posterior part, in the 
present specimens the posterior portion is longitudinally concave or 
furrowed instead of having such an elevation. It seems that the pre- 
sence of the “ thelycum” in the male definitely comes of standing at 
variance with that of the small but rather distinct appendix masculina, 
if the word means what is the sexual apparatus of the female. 

Only difference of the present specimens from Yokoya’s illustration 
is in the location of two pairs of the dorsal spines on the telson. Of 
the two pairs in the present specimens the anterior pair is in about 
the middle and the posterior twice as far from the posterior end of 
the telson as from the anterior pair. While, in Yokoya’s figure the 
anterior pair is far from the posterior one, which is in the same posi- 
tion as in the present specimens, and at the anterior fourth. 

Distribution. Ranged from Japan and China southwards to Sulu Sea 
and Sumbawa, and between the depth of about 9 and 535 m. 

Family Processidae 

P~ocessa processa (Bate, 1 aas> 

Nika processu Bate, 1888, p. 527, pl. 95 (pl. non Processa processa). 
Processa processa : Rathbnn, 1906, p. 912, pl. 22, fig. 6 -Honolulu; Johnson, 1961, p. 

54 - Singapore. 
\ 

Material examined. 

3O”Ol. 0’ N, 124”04. O’E, 55 m, June 15, 1962, Time, 20 : 06 -1 ovig. 9 (6.6 mm in carapace 
length), ZLKU No. 16547. 

29’30.0’ N, 12F31.5’ E, 102 m, June 29, 1962, 06 : 47 -13 (5.0 mm), ZLKU No. 16548. 

28O45.0’ N, 12231.0’ E, 99m, June 13, 1963, Time uncertain -1 ovig. $! (6.0 mm), 

19 (5.3 mm), ZLKU No. 16459. 

31O19.5’ N, lW32.0’ E, 126 m, June 17, 1964, Time, 03 : 45 -18 (5.5 mm), ZLKU No. 
16461. 

33“34.9’ N, 128”25.2’ E, 120 m, June 18, 1964, 19 : 18-18 (7.2 mm), ZLKU No. 16462. 

Remarks. The present species is characterized by the posterior round 
margin of the fifth abdominal pleuron, by the rather broad oblong 
stylocerite with terminally a distinct tooth, and by the unequal second 
pereiopods. In these respects it appears to be most closely related to 
the South Australian species, Processa gracifis Baker and the South 
African species, P. austroafricana Barnard. From the both the present 
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species is only discernible in the much less articulated joints of the 
carpus of the second pereiopods, but the definite difference seems rath- 
er obscure. ’ 

Distribution. Known from the Indo-West Pacific region, Hawaii, Japan 
and Indonesia, 

Family Pandalidae 

Plesionika binoculus (Bate, 1888) 
(Fig. 7) 

Notocaris binoculus Bate, 1888, p. 656, pl. 114, fig. 2-Arafra Sea. 
? Plesionika binoculus : de Man, 1920, p. 134, pl. 12, fig. 30 -between Rotti I. and Timor 

I., and between Flores I. and Solor I. 
Piesionika binoculus: Yokoya, 1933, p. 19 -Japan: Shimane Pref. 

Material examined, 

3o”Ol. 0’ N, 124OO4.0’ E, 55 m, June 15, 1962, Time, 20’: 06 -2 66 i5.6 and 6.2 mm in 
carapace length), 1 ovig. $! (6.9 mm), ZLKU No. 16549. 

30’34.0’ N, 123O30.7’ E, 52 m, July 3, 1962, 21: 36 -3 ovig. 99 i8.1-9: 4 mm), ZLKU 
No. 16552. 

28“45.0’ N, 125O31.0’ E, 99 m, June 13, 1963, 12: 21-l ovig. $! (7.Omm), ZLKU No. 
16475. 

W’59.4’ N, 128O48.0’ E, 102 m, iune 19, 1964, 06 : 17‘-233 (6.5 and 6.8 mm), ZLKU 
No. 16489. 

31O38.5’ N, 126”lO. 7’ E, 74 m, Mar. 14, 1963, 10: 23 -19 (6.0 mm), ZLKU No. 16467. 
2V44.7’ N, 124”51.7’ E, 92 m, June 13, 1963, 23 : 45 -1s (7.0 mm), 1 ovig. $! (8.0 mm), 

ZLKU No. 16474. 
3W15.0’ N, 125’15.7’ E, 63 m, June 12, 1963, 20 : 40-l $ (6.0 mm),‘ZLKU No. 16468. 
30”15.0’ N, 126”00.6’ E, 80m, June 12, 1963, 01: 10-1~ (5.0 mm), 2 $9 (3.7 and 5.7 

mm), ZLKU No. 16469. 
3OO29.2’ N, 124O46.3’ E, 53 m, July 2, 1962, 10: 38 -2 ovig. $9 (6.6 and 7.3 mm), 2 V$ 

(6.4 and 7.2 mm), ZIKU No. 16463. 
29”30. Of N, 124O51.5’ E, 80 m, June 13, 1963, 18 : 32-7 33 (4.6-7.7 mm), 5 ovig. 9-P 

(6.0-7.6 mm), 2 89 (5.6 and 6.0 mm), ZLKU No. 16472. 

Remarks. All of the present specimens (the largest ovigerous female 
measures 26.7 mm in the body length with the carapace 8.0 mm) are 
of much smaller size than those in de Man’s (1920) collection (the 
largest ovigerous female is 54.5mm and 20.0 mm in the body and the 
carapace ldngth respectively). Bate’s (1888) ovigerous female (39.0 mm 
in the body and 12.0 mm in the carapace length) is somewhat larger 
than the present specimens, The non-ovigerous female and the male 
in the present specimens are nearly equal in size, somewhat smaller 
than the ovigerous female, 

The frontal crest rising in about the middle of the carapace was 
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clearly illustrated and described as much more higher than in the 
original description by de Man. In the present specimens only an 
obscure elevation is visible there and this appearance looks to be 
just the case with Bate’s specimens. The rostrum in the present 
specimens appears to be longer and less curved upwards than in de 
Man’s figure, the curvature being like the specimen figured by Bate. 

The rostra1 teeth in the present specimens in number are: 

Number of upper teeth 11 12 13 14 

Number of specimens/Total 1 5 7 6/19 

Number of upper teeth on carapace 3 4 

Number of specimens/Total 8 20/28 

Number of upper movable teeth 6 7 

Number of specimens/Total 15 12/27 

Number of lower teeth 10 11 12 13 14 

Number of specimens/Total 1 3 6 8 l/19 

In Bate’s (1888) illustration the sixth and the seventh immovable 
teeth on the upper border of the rostrum are apparently much larger 
than in the present specimens in which these teeth are slender and 
more sharply pointed. 

The carapace in the present specimens is somewhat swollen postero- 
dosally where a small, obsolete, and tubercle-like spine directed ante- 
riorly is present. Such a spine was entirely ommitted by both of the 
previous authors, and which might have been overlooked because of 
its small size. According to Bate (1888). the carpus on the right side 
of the first pereiopod is longer than that on the left one. While, in 
the present specimens the pereiopods on both the sides are equal as 
already noted by de Man. And the left side one of the second pe- 
reiopods was also described to be longer than the right. As to this 
point, de Man made the opposite observation as in the present speci- 
mens. Examination of the present material proves that only one of 
the twenty-four specimens has the smaller pereiopod on the left side. 
Therefore, it is possible that Bate’s specimens are of rather rare 
case in this regard. 

The specimens *) of this species collected by “ Soyo Maru” and re- 

ported by Yokoya (1933) were re-examined for comparion with the pres- 
ent specimens. These are of three specimens, one ovigerous female 

(8.5 mm in the carapace length) and two males (7.2 and 8.2 mm in the 

1) Partly pmm-ved in the Zoological Laboratory of Kyushu University. 
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Table I Variations and ratios in length of carpus and merus of sec- 
ond pereiopods of Plesionika binoculus 

Left Right 
Carapace Carpus/ Carpus/ 

No. Sex length Carpus Mews Merus Carpus Mews Merus 

(mr;;) (mm)’ (mm> (mm1 (mm> 

1 a 4.6 
2 d 5.4 

3 a 5.5 

4 a 5.7 

5 a\ 6.0 

6 6 6.4 

7 a\ 6.5 

8 a\ 6.8 

9 $ 7.2 

10 3 7.7 
11 ovig. 9 6.0 
12 ovig. 9 6.6 
13 ovig. p 6.8 
14 ovig. p 7.0 
15 ovig. 8 7.0 
16 ovig. 3 7.0 
17 ovig. $! 7.3 
18 ovig. 9 7.6 
19 ovig. p 8.0 
20 9 5.6 

21 J? 5.7 

22 8 6.0 

23 9 6.4 

24 8 7.2 

7.0 
9.1 
8.8 
- 

12.3 
10.2 
9.0 
7.5 

11.4 
13.6 

- 

12.0 
- 
- 

11.3 
11.6 

- 

13.7 
- 

9.0 
8.0 
- 
- 

13.2 

3.9 1.80 
4.4 2.07 
4.6 1.91 
- - 

6.7 1.84 
5.3 1.92 
4.6 1.96 
4.0 1.88 
5.5 2.07 
7.0 1.94 
- - 

6.5 1.85 
- - 
- - 

6.0 1.88 
6.5 1.78 
- - 

7.5 1.83 
- - 

4.4 2.00 
4.3 1.86 
- - 
- - 

7.2 1.83 

2.9 1.8 1.61 
- - 

3.8 2.1 
3.6 2.2 
4.6 2.9 
3.8 2.5 
3.9 2.1, 
4.0 2.1 
4.5 2.5 
5.6 3.0 

10.0 5.2 
4.6 2.5 
4.3 2.5 
4.2 2.6 
4.3 2.6 
4.6 2.8 
5.0 3.0 

- 

1.81 
1.64 
1.50 
1.52 
1.86 
1.90 
1.86 
1.67 
1.92 
1.84 
1.72 
1.62 
1.77 
1.64 
1.67 

- 

5.0 
3.5 
- 

3.6 
4.0 
- 

- - 

2.9 1.72 
2.1 1.67 
- - 

2.2 1.64 
2.6 1.54 
- - 

. . 

carapace length), which were taken from Shimane Prefecture in Japan. 
They proved to resemble in all of the detailed characters including the 
body size the present specimens, though one of the males has the 
somewhat more curved rostrum than in the present specimens. And 
such a tubercle-like spine on the carapace as observed in the present 
material is less defined. The frontal crest is only obliquely elevated 

’ as in the case with the present material. “ , 
As mentioned above, de Man’s specimens appear to be different from 

the original description, as well as from the present and Yokoya’s 
specimens, especially in the dody size and in the frontal crest, hence 
there remains a doubt in referring de Man’s specimens to this species, 
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Fig. 7. Plesionika binoculus (Bate), male, carapace and rostrum. 

In the present specimens the carpus and the merus of ‘the second 
pereiopods, which are multi-articulated, are observed to a great extent 
variable in length, especially in the left side which is usually longer 
than the right except only in one specimen. It is observed that the 
ratio of the length of the carpus against the merus is somewhat 
larger on the left side than on the right regardless of sex and size. 
The table I indicates the variation in the length of the carpus and 
the merus of the second pereiopods among individuals. Such a vari- 
ation was not mentioned by either of the authors. 

Distribution. Recorded from Japan and Arafra Sea. Yokoya (1933) 
reported down to the depth of 238m. 

Plesionika ortmanni Doflein, 1902 
(Fig. 8) 

Plesionika ortmanni Doflein, 1902, p. 616, pl. 3, fig, Z-Japan: Sagami Bay; Balss, 
1914, p. 30, fig, 14 -Japan : Sagami Bay and Kagoshima ; de Man, 1920, p. 124, 
pl. 11, fig, 26 -Bali Sea. 

Meterial examined. 
28”47.7’ N, 124”48.0’ E, 83-95 m, June 30, 1962, Time, 08 : 06 -13 (14.0 mm in carapace 

length), ZLKU No. 16491. 
2844.7’ N, 124O51.7’ E, 92 m, June 13, 1963, 18 : 32 -2 $3 (11.5 and 14.0 mm), ZLKU 

No. 16492. 
2845.0’ N, 125O31.0’ E, 99 m, June 13, 1963, 23 : 45 -1 $ (15 mm), ZLKU No. 16494. 
33O59.4’ N, 12848.0 E, 102 m, June 19, 1964, 06 : 17 -4 33 (11.0-14.3 mm), 2 ovig. 99 

(14.0,17.0 mm), 2 9-9 (10.0,12.0 mm), ZLKU No, 16495. 
34O25.3’ N, 12FO5.4’ E, 150 m, June 19, 1964, 10 : 00 -19 (12.8mm), ZLKU No. 16503. 

Description. The first pereiopod as’ well as the following ones are 
extremely slender. The first pereiopod overreaches the apex of the 
rostrum by the whole length of the dactylus and the propodus toge- 
ther. The minute terminal chela is almost concealed by thickly settled 



282 

setae; the movable part (dactylus) is longer and stouter than the 
immovable; both of the tips are rigid and pointed, The propodus is 
subcylindrica,l, long, and most slender in about the middle, becoming a 
little thicker towards both of the ends. A row of short setae is lon- 
gitudinally grown in the proximal third. The carpus measures twice 

2.0 mm 

B.C 

E 

2.0 mm 

II 

1.0 am 

AE.F 
0.5 mm 

G 

Fig. 8. Plesionika ortmanni Doflein, male. A, tip of antenna1 scale; 
B, mandible; C, tip of second maxilliped ; D, chela of first pe- 
reiopod; E, chela of second pereiopod ; F, endopod of first pleo- 
pod; G, appendix masculina and interna. 
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the length of the propodus; it is uniformly slender and naked. The 
merus is distinctly longer and stouter than the carpus, being provided 
only with fine setae proximally. 

The second pereiopods are symmetrical; it reaches beyond the rost- 
rum by the length of the chela and some joints of the carpus combined. 
Both of the movable and the immovable fingers are rather equally 
curved to make a distinct gap when closed. The tips are both crooked 
and bluntly pionted. Some tufts of short and long setae are present 
distally and also near the middle. The palmar portion is more than 
twice as long as broad. 

The mouthparts are typical of the genus, The well-developed three- 
segmented palp of the mandible is much longer than the incisor 
process : the distal joint is the’ longest, and the two proximal joints are 
subequal in length but the basal one is much more slender; the incisor 
process is curved and armed terminally with several teeth. The distal 
article of the second maxilliped is very short and obliquely coalesced 
with the second distal segment which is elongated, and whose anterior 
and posterior borders are nearly parallel to each other. Coarse setae 
and fine hairs are thickly lie on the surface, especially marginally. 

The endopod of the first pleopod in the male is broad and oblong. 
The distal border is truncated. Small spines and thin setae are present 
marginally. The setose appendix masculina is rather slender and long- 
er than the appendix interna which is broad and foliaceous with the 
pointed tip, and which is also with a sheet of small crooked spines 
along the outer lateral margin. 

~Rkmarks. The present specimens but one female (ZLKU No. 16503) 
agree with Doflein’s (1902) and de Man’s (1920) descriptions and figures. 
This female specimen has the rostrum almost broken off, and only 
the second left and the third right pereiopods are preserved. 
Judging from the general body form and the still preserved pereiopods, 
it may be referable to this species, But, the dorsal surface of the 
telson of this specimen is provided unusually with four pairs of 
somewhat longer spines than in the others in which they consist of 
three pairs. In addition, the antenna1 scale appears to be somewhat 
longer and more slender than in the others. 

Distribution. Known from Japan and Bali Sea, bathymetrically from 
the depth between 50 and 300 m. 

Chlorotocus crassicornis (Costa, 187 I > 

Chlorotocus gracilipes: Bate, 1888, p. 674, 681 -no new locality ; Balss, 1914, p. 33 
(list) -no new locality. 
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Chlorotocus gracilipes var. andamanensis Alcock and Anderson, 1899, p. 284-Bay of 

Bengal. 

Chiorotocrls crassicornis: Stebbing, 1914, p. 42, pl. 11 -South African coast: Cape Point 

and Cape Natal ; de Man, 1920, p. 183 (comments on certain features) -no new 

locality ; Calman, 1925, p. 16 -South African coast : Cape and Natal ; Calman, 

1939, p. 207 -Zanzibar ; Barnard, 1950, p. 685, fig. 127e, f -South African coa;t : 
Rgulhas Bank, Cape Point, Durban and Algoa Bay. 

Mater&l examined. 

29O58.5’ N, 126”59.5’E, 100 m, June 17, 1962, Time uncertain -1 ovig. 9 (12.4 mm in 

carapace length), ZLKU No, 16555. 

29”30.0’ N, 125O31.5’ E, 102 m, June 29, 1962, Time, 06 : 47 -18 (10.7 mm), ZLKU No, 

16504. 

28O47.0’ N, 124”50.0’ E, 102 m, June 30. 1962, 06 : 33 -16 (10.8 mm), ZLKU No. 16505. 

34O25.3’ N, 129”05.3f E, 150 m, June 19, 1964,lO: 30 -19 (5.0 mm), ZLKU No. 16506. 

Remarks. In the present specimens the upper and the lower borders 
of the rostrum possess the respective number of ten or fourteen and 
four or six teeth, counting the very small apical teeth. Included the 
spine flanking on the terminal long spine, the dorsolateral spines on the 
telson are six pairs, or six on either side but not paired, or five or six 
in an irregular arrangement. Thus, the number and the arrangement 
of the rostra1 teeth as well as the spines on the telson as observed 
in the present specimens and recorded in the previous authors’ publica- 
tions, prove to be not constant but considerably variable. 

Distribution. This species is considered to have a wide geographical 
distribution from the Mediterranean, South African coast, Zanzibar, 
Andaman Sea and as far northwards as the East China Sea as repre- 
sented by the present specimens. It is vertically distributed down to 
the depth of 597m. 

Chlorotocella gracilis Balss, 19 14 

Chlorotocella gracilis Balss, 1914, p. 33, figs. 16-22 -Japan: Sagami Bay ; de Man, 

1920, p. 180, pl. 15, fig. 45, 45a -Java, and between Misool I. and Salawatti I. ; 
Kemp, 1925, p. 278 -Andaman Is. and Nicobar Is. ; Holthuis, 1955, fig. 90 (After 

Balss, 1914); Johnson, 1961, p. 47- Singapore ; Hayashi and Miyake, 1968, p. 12, 

fig. l- Japan: Tanabe Bay. 

Material Examined. 

26”05.0’ N, 122O55.0’ E, 110-111 m, Dec. 9, 1967, Time uncertain -13 (2.9 mm in car- 

apace length), 1 ovig. p (3.8 mm), ZLKU No. 16507. 

Remarks, The present specimens may readily be identified with this 
species by the characteristic form of the body and the rostrum. The 
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specimens show a good accordance with Balss’s (1914) original descrip- 
tion and figures except for the points emended and amplified by de 
Man (1920). 

According to Hayashi and Miyake (1968), this species was found in 
association with rhizostomian medusae, together with two hippolytid 
shrimps. As regards the present specimens any data about such 
association were not available. 

Distribution. Distributed in Japan, southwards to the Molucca Islands, 
Singapore, Java, and the Andaman and Nicobar Islands, 

Family Crangonidae 

Crangon (Crangon) aljznis de Haan, 1849 
(Fig. 9) 

Crangon affinis de Haan, 1849, p. 183 -Japan ; Bate, 1888,’ p. 484, pl. 86, figs. l-3 -Ja- 
pan; Ortmann, 1890, p. 531 -Japan : Maizuru ; Doflein, 1902, p. 642 -Japan : Ne- 
muro; Balss, 1914, p. 63 -Petropavlovsk, Kamchatka, Vladivostok, and Japan: 
from Nemuro, Izu-oshima I. to Kagoshima 1930, 541 : Mutsu 
Bay ; Yokoya, 1933, p. 32 -Japan Tsugaru southward 

coast and Kyoga-saki Sea 
Yokoya, fig. Miyagi ; Urita, 1942, p. 30 -Sakhalin ; 
Liu, 1955, p. 60, pl. 22, figs. 5-8 -China. 

Crangon propinquus Stimpson, ; Rathbun, 1902, p. 42 -Japan : Ao- 

PCrangon Rathbun, : Hakodate ; 1926, 429 
_ 

Crangon cassiope de Man, 1906, p. 402 -Inland Sea of Japan ; de Man, 1907, p. 406 -no 
new locality 1955, 59, pl. 22, 1-4 localities 

Crangon 1906, 401 Sea ; de Man, 1907, p. 405, 
pl. 31, figs. 16-19 -no new locality. 

Material examined. 

Definite locality unknoyn, Feb. 24, 1962, Time uncertain -1 ovig. 8_ (11.0 mm in 
carapace length), ZLKU No. 16509. 

34029.5’ N, 122O55.5’ E, 69 m, Nov. 27, 1964, Time, 13 mm), No. 
. 14263. 

3V30.0’ N, 123O45.0’ E, 73 m, Jan. 29, 1965, 12 : 50 -2 $8 (4.0 and 4.1 mm), ZLKU No. 
14264. 

37O44.7’ N, 123”59.8’ E, 67 m, Nov. 7, 1966, 13 : 30 -1 juv. (2.6 mm), ZLKU No. 14266. 
37O45.0’ N, 123”30.0’ E, 68 m, Nov. 7, 1966, 10: 16 -1s (6.0 mm), ZLKU No. 14267. 
37”45.0’ N, 123”45.0’ E, 67 m, Nov. 7,1966, 12: 06 -2 $9 (5.5 and 6.3 mm), No. 

37O45.0’ 15: 31- mm), mm), 
(2.2-2.8 ZLKU No. 16510. 

37014.5’ N, 123Y5.0’ E, 70 m, Nov. 8, 1966, 06 : 50 - 13 mm), No. 
I 
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37Y5.0’ N, 123”30.0’ E, 73 m, Nov. 8, 1966, 08 : 42 -3 W (3.0-3.6 mm), ZLK CT No. 14271. 
3Y15.8’ N, 124’15.9) E, 73 m, Nov. 8, 1966, 13 : 36 -5 $3 (4.0-6.0 mm), 13 99 (2.7-5.0 

mm), ZLKU No. 14275. 
37O30.0’ N, 12245.0’ E, 70 m, Nov. 8, 1966, 00 : 05 -4 $9 (2.5-3.5 mm), ZLKU No. 

14293. 
. . 

36’57.2’ N, XW41.7’ E, 71 m, Nov. 8, 1966, 08 : 54 -2 $9 (3.2 and 3.6mm), ZLKU No. 
14297. 

37”OO.O’ N, 124”45.0’ E, 69 m, Nov. 9, 1966, Time uncertain -2 juvs. (2.0 and 2.9 
mm), ZLKU No. 14299. 

36’29.6’ N, 124’59.4’ E, 64 m, Nov. 10, 1966, 06 : 43 -2 juvs. (2.4 and 2.7mm), ZLKU 
No. 14301. . 

36”-37” N, 123”-125” E, 66-73 m, Nov. 11, 1966, Time uncertain -13 (3.1 mm). ZLKU 
No. 14303. 

36”OO. 7f N, 125”29.9 E, 60 m, Nov. 12, 1966, Time uncertain -19 (4.5mm), ZLKU No. 
14304. 

Remarks. All the specimens examined appear to be young or sub- 
adult, except only one ovigerous female, To make an exact identifica- 
tion of C. afinis group seems rather uneasy because, as has been dis- 
puted, that the distinctive characters have not yet been ,confirmed 
among, the closely allied forms, C. a&is de Haan, C. cassiope de Man, 
C. consobrinus de Man, C. hakodatei Rathbun and C. propinquus Stimpson. 
Additionally, considerable variations are observed among individuals in 
relation to the regards that have been pointed out by many authors 
as the distinguishing characters. Balss (1914) considered the above 
five species to be identified under the name of C. afinis, and afterwards 
Yokoya (1930) followed him, with the note that, ‘*Examining numerous 
specimens, I noticed that the species is quite variable and many inter- 
mediate forms between the so-celled species C. propinquus, C. hakodatei, 
C. consobrinus, and C. cassiope are found.” 

B 

1.0 mm 

A.&C 

C 

Fig. 9. Crangon (Crangon) afinis de Haan, variation of rostrum. 
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The rostrum in most of the present specimens is long and narrow, 
and becomes more or less slender distally, the narrowly round tip 
reaching the border between the cornea and the eyepeduncle or some- 
what beyond it. But there are a few specimens having the distinctly 
shorter and broader rostrum than usual, which may be of C. cassiope 
type as defined by de Man (1906). And also in a few other specimens 
the rostrum is very short so as to form a broad round protrusion, 
apparently failing to reach the cornea1 border. In the present speci- 
mens the first four abdominal somites are almost entire without any 
carinae or grooves. The dorsal carina is observed as a thin line on 
the fifth abdominal somite, but is rather obscure. The juxtaposed 
carinae dorsally visible on the sixth somite are not sharp in almost 
all the specimens, the median part being slightly chanelled. The sixth 
abdominal sternum is shallowly sulcated longitudinally with or with- 
out series of hairs on both the sides. In the rather larger individuals 
the sulcation is more distinct than in the young. de Man (1906) adopted 
the fact that’the sixth abdominal somite which is convex and not 
sulcate beneath as one of the distinctive point of C. cassiope from the 
typical species of this genus, C. vulgaris Linnaeus. This character was 
also used for the distinction of C. aflnis from C. cassiope by Liu (1955). 
However, as mentioned above, the sulcation of the sixth somite is 
relatively ill-defined and would be variable. 

In all of the specimens are invisible such pubescence or short hairs 
rather thickly grown on the integument as seen in C. hakodatei, though 
thin hairs are present on the carapace. And C. afinis appears to be 
discriminated from C. hakodatei by lacking the distinct, naked, median 
dorsal carinae on the third to the fifth abdominal somites.’ 

In the original description of C. propinquus given by Stimpson (1860) 
only the existence of the carination on the fourth, sometimes on 
the third abdominal somite, was estimated as the distinct feature 
from the allied species. And also from C. consobrinus, C. afinis was 
separated in the difference of the proportional length of the third 
maxilliped. In consideration of the variation in both the rostrum and 
the sixth abdominal somite as well as of the less important taxonomic 
differences appeared in other features it may be desirable to regard 
C. cassiope, C. consobrinus and C. propinquus as the synonym of C. afinis. 

Distribution. Recorded from Kamchatka southwards to Japan and 
northern coast of China, down to the depth of 219 m, taken from the 
bottom of sundy mud and also among sea-weeds, 
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Crangon (Neocrangon) sagamiensis B&s, 1913 

Crangon (Crangon) sagamiense Balss, 1913, p. 237 -Japan : Sagami Bay ; Balss, 1914, 

p. 63, figs. 38, 39 -no new locality. 

Crangon sagamiense : Yokoya, 1933, p. 33 -Japan : from Kinkazan, Miyagi Pref., io 

Goto Is. 

Crangon (Neocrangon) sagamiense : Zarenkov, 1965, p. 1762 (list) -no new locality ; 
Zarenkov, 1965a, p. 147 -no new locality. , 

Material examined,, 

33”09.2’ N, 128”Ol. 4’ E, 158 m, June 18, 1964, Time, 14 : 38 -2 ,S$! (3.8 and 4.1 mm in 

carapace length), ZLKU No. 14261. 

Description. Judging from the body size the present specimens are 
probably subadult. The carapace is armed with antennal, hepatic, 
branchiostegal and median dorsal spines. There also is a’very small 
spine a little below the branchiostegal spine. 

The basal segment of the antennular peduncle is slender, far excee,d- 
ing the end of the rostrum; it increases in breadth distally. The 
stylocerite is broad, rather oblong and obliquely produced forwards 
with the terminal, pointed end which reaches beyond the level of the 
middle of the basal segment, The second segment is distinctly longer 
than the third, though the breadth being subequal to each other. The 
outer flagellum is stout and segmented for seven joints, scarcely ex- 
tending to the end of the antenna1 scale, The inner flagellum is 
slender and long but fails to reach the end of the endopod of the 
third maxilliped. 

The ultimate segment of the third maxilliped surpasses the end of 
the antenna1 scale by its half length. The penultimate segment is a 
trifle shorter than the ultimate. The antepenultimate segment is a- 
bout twice as long as the ultimate; the posterior subterminal portion 
has two spines originated from the same portion, the outer of which 
is usually much shorter than the inner. The arthrobranch is absent. 

The outer distal margin of the carpus of the first pereio;od bears 
a small and a very strong spine at the median and at the posterior 
angles, respectively; also a strongly protruded and a small spine are 
situated at the respective corners of the anterior and the outer margins 
of the merus. r 

On the thoracic sternum in the median line, four similar, crest-like 
processes are present, each angle, being sharply acute. 

Remarks. This species, as indicated by Balss (1914), constitutes a 
characteristic feature in the rostrum; it is curved upwards and some- 
what deep distally and shallowest in the middle in lateral vi.ew; the 
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tip is truncate or oblique and has a small 
for wards at th e upper distal margin, 

spinose projection produced 

A small spine a short distance below the branchiostegal spine is, 
as described above, visible on either side in all of the specimens 
examined. This spine was not illustrated in Balss’s figure. The outer 
flagellum of the antennular peduncle in Balss’s figure is much slender, 
and smaller in the number of the joints than in the present specimens, 

Zarenkov’s (1965) revision of the genus Crangon Fabricius resulted 
in the necessity of separating it into two subgenera, Crangon s. s. and 
Neocrangon. The definite factor to cause to decide such a separation is 
attributable to the presence or absence of the arthrobranch from the 
third maxilliped. The absence of the arthrobranch in this species 
may place its systematic position in the Neocrangon Zarenkov. 

Distribution. Recorded only from the Pacific coast of Japan. Yokoya 
(1933) reported from the depth of 141 to 329m. 

Metacrangon sinensis sp. nov. 
(Figs. 10-15) 

Meterial examined. 

37”01.5”N, 123O57.9’ E, 74 m, Nov. 9, 1966, Time, 07: 20 -1 ovig. q(holotype), ZLKU 

No. 14533. 
3Y30.0’ N, 123”30.0’ E, 71 m, Oct. 20, 1962, Time uncertain -13 (5.0 mm in carapace 

length), 2 ovig. 99 (7.0 and 10.0 mm), ZLKU No. 14307. 
37O30.7’ N, 12ZP30.0 E, 71 m, Oct. 20, 1962, Time uncertain -1 ovig. 9 (7.6 mm), 

ZLKU No. 14310. 

36”15.0’ N, 123”29.5/ E, 74 m, Mar. 19, 1963, 22: 40 -13 (4.5 mm), ZLKU No. 14305. 

3730.5’ N, 12246.2’ E, 70 Mar. 9, 1964, 05: 15 -19 (8.0 mm), ZLKU No. 14311. 
34O25.3’ N, 129”05.4/ E, 150 m, June 19, 1964, 10: 00 -1 ovig. p (7.0 mm), ZLKU No. 

14306. 
3O“OO. 0’ N, 122”45.0’ E, 63 m, Dec. 3, 1964, 00 : 05 -2 33 (3.7 and 5.0 mm), 299 (3.0 

and 7.0 mm), ZLKU No. 14308. 

37”OO. 0’ N, 123”15.0’ E, 70 m, Jan. 29, 1965, 22 : 45 -1 -g (7.2 mm), ZLKU No, 14336. 

37O26.5’ N, 124”O0.0’ E, 70 m, Jan. 29, 1965,14: 32 -13 (4.2 mm), 2 ovig. S$ (7.0 and 

8.5mm), 3 $9 (3.5-7.Omm), ZLKU No. 16522. 

37”30.0’ N, 123Y4.3’ E, 68 m, Jan. 29, 1965, 08: 53 -11 &? (4.0-5.6 mm), 2 ovig. ?,S 

(7.0 and 7.2 mm), 11 $9 (4.0-7.8mm), 1 juv. (3.0 m), ZLKU No. 14312. 

37O30.0’ N, 123”30.0’ E, 70m, Jan. 29, 1965, 10: 53 -13 (5.6 mm), 299 (3.1 and 6.6 

mm), ZLKU No. 14337. 

37O30.0’ N, 123O45.0’ E, 73 m, Jan. 29, 1965, 12 : 50 -2 $6 (4.0 and 4.4 mm), 289 (4.9- 

7.7 mm), ZLKU No. 14400. 

35O30.0’ N, 123”29.5/ E, 76 m, Feb. 3, 1965, 14 : 21 -1 $ (4.8 mm), ZLKU No. 14345. 

37O30.0’ N, 123O14.3’ E, 68 m, Feb. 29, 1965, 08 : 53 -1 $! (6.3 mm), ZLKU No. 14344. 

37O14.5’ N, 123O14.3’ E, 68 m, Feb. 2, 1966, 09 : 52 -2 juvs, (2.5 and 2.5 mm), ZLKU 

No. 14346. 
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37’21.2 N, 123OO8.5’ E, 66 m, Feb. 2, 1966, 07: 34 -8 63 (4.0-6.Omm), 2 ovig. 99 (8.5 

and 8.5 mm), 12 P? (3.2-8.0 mm), 2 juvs. (2.4 and 2.5 mm), ZLKU No. 14348. 

37O30.0’ N, 124”OO. 0’ E, 70 m, Feb. 2, 1966, 02 : 30 -12 33 (4.0-5.0 mm), 8 ovig. 99 

(7.5-9.Omm), 22 99 (4.8-7.8 mm), ZLKTJ No. 14372. 

37O33.7’ N, 123O34.7’ E, 70 m, Feb. 2, 1966, 04 : 57 -3 33 (4.6-6.0 mm), 3 99 (5.0-5.4 

mm), ZLKU No., 14402. 

37O27.7’ N, 124O27.6’ E, 75 m, Nov. 7, 1966, 18: 40 -533 (4.0-5.7 mm), 6 ovig. $9 
(7.7-9.5 mm), ZLKU No, 14408. 

37O30.3’ N, 124”15.0’ E, 72 m, Nov. 7, 1966, 20 : 25 -13 (5.0 mm), 2$!? (4.3-5.0 mm), 
ZLKU No, 16528. 

37O44.7’ N, 123O59.8’ E, 67 m, Nov. 17, 1966, 13 : 30 -13 (5.7 mm), 19 (4.5 mm), 
ZLKU No, 14418. 

37”45.0’ N, 123”30.0’ E, 68 m, Nov. 7, 1966, 10 : 16 -2 33 (4.6 and 5.0 mm), 2 ovig. $9 

(7.8 and 8.0 mm), 3 $9 (5.0-7.8 mm), ZLKU No. 14420. 

37O45.0’ N, 124”15.0’ E, 76 m, Nov. 7, 1966, 15 : 33 -1 3 (3.6 mm), ZLKU No. 14433. 

37”45. Of N, 123”45.0’ E, 67 m, Nov. 7.1966, 12 : 06 -4 33 (3.5-4.5 mm), 1 ovig. 9 (8.0 

mm), 19 (5.0 mm), ZLKU No. 14427. 

36O57.2’ N, lZY’41.7’ E, 71 m, Nov. 8, 1966, 08: 54 -1 9 (4.0 mm), ZLKU No. 14434. 

37Y4.5’ N, 123”15.0f E, 70 m, ‘Nov. 8, 1966, 06 : 50 -7 &? (4.0-5.3 mm), 3 ovig. $9 

(7.5-8.5mm), 9 $9 (3.0-8.Omm), ZLKU No. 14444. 

37”15. Of N, 123”30. Of E, 73 m, Nov. 8, 1966, 08 : 42 -5 86 (3.7-4.0 mm), 2 ovig. $9 (8.0 

and 8.2mm), 389 (4.1-5.0 mm), ZLKU No. 14502. 

3715.5’ N, 124O30.8’ E, 70 m, Nov. 8, 1966, 15 : 00 -2 p$ (3.7 and 5.3 mm), ZLKU No. 

14459. 

3T23.7’ N, 123”16.9’E, 67 m, Nov. 8, 1966, 04 : 30 -5 ovig. 99 (8.0-8.8 mm), 7q.P. (5.S 

9.5 mm), ZLKU No, 14461. 

37”30. Of N, 123”30. Of E, 70 m, Nov. 8, 1966, 02: 15 -6 33 (3.3-6.5 mm), 2 ovig. 9F-e 
(7.0 and 9.3 mm), 18 8-8 (3.4-7.5mm), 3 juvs. (2.7-3.Omm), ZLKU No. 14473. 

37’30. Of N, 123”45.0’ E, 70 m, Nov. 8, 1966, 00 : 05 13 (4.5 mm), 2 ovig. $9 (7.5 and 

8.4 mm), 6 99 (3.2-4.4 mm), ZLKU No. 14435. 

36’58.5’ N, 123”15.0’ E, 67 m, Nov. 9, 1966, 12 : 05 -2 ?a (3.8 and 5.6 mm), 5 ovig. VP 

(6.8-9.0 mm), 2 P? (5.0 and 5.3 mm), ZLKU No. 14509. 

37’00.0’ N, 124’15. Of E, 76 m, Nov. 9, 1966, 05 : 29 -4 83 (4.4-6.4 mm), 4 ovig. PP 

(7.6-9.7 mm), 499 (4.0-6.7 mm), ZLKU No. 14513 (paratypes). 

37”OO. Of N, 125’00.0, E, 59 m, Nov. 9, 1966, 00 : 43 -5 sLa\ (4.0-6.5 mm), 19 (5.0 

mm), ZLKU No. 14527. 

37°01.5f N, 123”57.9/ E, 74 m, Nov. 9, 1966, 07 : 20 -2 $3 (4.0 and 5.1 mm), 6 ovig. $9 

(6.5-7.5mm), 11 $9 (5.0-8.3mm), ZLKU No. 14534. 

36O29.6’ N, 124”59.4’ E, 64 m, Nov. 10, 1966, 06 : 43 -1 3 (3.6 mm), ZLKU No. 14558. 

36”O0.0f N, 125”!5. Of E, 66 m, Nov. 11, 1966, 22: 09 -2 ovig. P? (7.6 and 9.0 mm), 1 P 

(4.0 mm), ZLKU No. 14553. 

36”-37” N, 123”-125” E, 66-73 m, Nov. 11, 1966, Time uncertain -16 (5.0 mm), 19 (4.0 

mm), ZLKU No. 14556. 

Description of holorype. The body is depressed and thickset. The 

rostrum is short and broad, reaching a trifle beyond the border of the 



271 

cornea and the eyepeduncle. It is depressed and slightly sulcated 

dorsally, the tip being truncate and entire without any spines or 
teeth. In lateral view the rostrum is directed a little upwards and 
somewhat deep, In frontal view it forms T-shaped. The lateral mar- 
gin is a bit concave and slightly convergent distally, 

B 

Fig. 10. Metacrungon sinensis sp. nov., paratype, ovigerous female. A, 
carapace and abdomen in lateral view ; B, abdomen in dorsal view. 

The carapace is on the surface pubescent and sculptured, being as 
long as or slightly shorter than half the length of the abdomen. The 
middorsal carina, which is rather high and slightly undulated, is armed 
with two prominent spines; the anterior spine is somewhat smaller 
than the posterior, situated a short distance behind the orbit, and the 
posterior spine is at the posterior third. Dorsolaterally a strong 

gastric spine is placed, which is at the level with the orbit and mid- 
point between both of the dorsal spines. A rather short carina, which 

runs backwards from the gastric spine is nearly in juxtaposition with 
the dorsal carina. Ventral and somewhat anterior to the gastric spine 
there is a distinct hepatic spine. Between the gastric and the hepatic 

spines a weak ridge runs from the suborbital margin backwards to 



272 

the point posterior to the middorsal posterior spine and is merged 
with the another carina extending ventrally. The part enclosed by 
these carinae is distinctly sunken. A rather marked stria is visible, 
originating from the anterior margin of the carapace and extending 
backwards along the longitudinally running carina above mentioned to 
almost its end. The anterior margin of the carapace is with the 
strong suborbital spine which is bluntly pointed and broad at the base, 
failing to reach the end of the rostrum. The branchiostegal spine of 
large size is produced forwards somewhat beyond the end of the ros- 
trum. A well-defined carina commenced at the branchiostegal spine 
extends backwards to merge with the lower carina of the hepatic 
ctnina “yZ.*t.. 

The abdominal somites are almost glabrous. The obsolete dorsal 
carinae are visible on the first four abdominal somites. A’somewhat 
marked dorsal carina is visible on the fifth somite. On the sixth somite 
there are two obscure, apposed carinae. Laterally on each of the first 
five somites an incomplete carina is present. The lateral carina on the 
sixth somite is almost complete throughout its length and ends 
posteriorly in a round protrusion. 

The telson is deeply fluted dorsally, much longer than the sixth 
somite. Two pairs of small dorsal spines are situated on the edges; 
the anterior pair is at about the middle and the posterior halfway 
between the anterior pair and the posterior end of the telson. Along 
the lateral margin there are many long setae grown thickly. The 
median process of the posterior margin is flanked on both the sides 
with an outer minute spine, being provided with several long plumose 
setae. 

The cornea is globular and extends beyond the end of the rostrum. 

The basal segment of the antennular peduncle is broad with the 
well-developed stylocerite, the lateral margin of which is nearly 
straight and terminates anteriorly in an obtuse projection reaching 
almost the end of the basal segment. The second segment is much 
longer than the third. The outer flagellum consists of nine stout seg- 
ments, The inner flagellum is more slender and much longer than 
the outer, with many tufts of hairs. 

The antenna1 scale is broad, more than one and a half the meximum 
breadth, a little exceeding the tip of the outer antennular flagellum. 
The outer lateral margin is slightly convex and tipped with a trian- 
gular tooth, the base of which is considerably broad and which scarcely 
reaches the end of the lamella. The anterior margin of the lamella 
is broadly convex roundly. 

The mouthparts are of normal form of this genus. The mandible ter- 
minally possesses the two strong, pointed teeth, each with subterminally 



273 

2.0 ImE 

G.F 
2.0 mm 

0,E.H 
2.0 Y 

C,B 

Fig. 11. Metacrangon sinensis sp. nov., paratype, ovigerous female, 
A. carapace in dorsal view ; B, antennula ; C, antenna1 scale; D, 
first pereiopod in outer view ; E, chela of first pereiopod ; F, 
second pereiopod; G, third pereiopod; Ii, fourth pereiopod. 



a small obtuse tooth, The proximal endite of the maxillula is shorter 
and much narrower than the distal endite and close to each other; 
the distal endite is strongly curved with many fine setae and stout 
bristles; the endopod is rather slender and slightly emarginated, with 
a stout bristle distally. The endite of the maxilla is reduced to for’m 
a small convexity ; the endopod is slender and long; the broad scapho- 
gnafhite is, a little constricted in the middle. The first maxilliped,.con- 
sists of the slender endopod, the broad-based exopod and the triangu- 
larly elongated epipod, the proximal corner of which becomes into a 
narrow projection. The second maxilliped is with the well-developed, 
round epipod, the tip of which is pointed; the distal segment of the 
exopod is very short. The ultimate segment of the third maxillipcd 
is about twice as long as the penultimate and subequal to the ante- 
penultimate ; a reduced epipodial process of quadrateform: is present. 

The first pereiopod overreaches the end of the antenna1 scale’when 
expanded, The chela is rather broad, about three times as long as 
broad; the proximal portion is a trifle broader than the distal part, 
the portion anterior to the middle being somewhat ‘narrower. The 
subcheiar spine is rather slender and simple. The carpus is short 
with a small and a strong spine distolaterally and distoventrally, 
respectively. The merus is stout, the distal margin being without 
spine or tooth. 

The second pereiopod is slender; the movable finger is short, with 
a crooked tip, about one-third the length of the palmar portion which 
is narrow and subcylindrical; the carpus is slender, less than twice 
as long as the chela, and distinctly longer than the merus; the ischium 
is about one and a half the length of the chela. 

The third pereiopod is slender and long; the propodus is somewhat 
longer than the dactylus; the merus is subequal to the ischium in 
length and much shorter than the carpus; the epipod is slender, 
slightly curved ; the dactylus is flattened, acutely pointed and meas- 
ures one and a half the length of the propodus; the carpus is 
slightly shorter than the merus. All of the segments are provided 
with thickly settled hairs. 

The first pleopod is rather short and becomes slender distally. The 
second pleopod is well developed with the distinct appendix masculina 
bearing several strong and a series of slender setae marginally. The 
second to the fifth thoracic sternites in the male and the non-ovigerous 
female bear strongly protruded and compressed processes; the anterior 
process is acutely produced forwards. In the male and the non- 
ovigerous female the abdominal sternites at the base of each pleopod 
are provided with strong, spine-like projections, of which the last 
one is rather small and recurved. The ovigerous female is devoid 
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Fig. 12. Meracrangon sinensis sp. nov., paratype, A-E: ovigerous 
female, F: male. A, tip of mandible ; B, maxillula ; C, first 
maxilliped ; D, second maxilliped ; E, third maxilliped; F, 
endopod of second pleopod. 

of all the sternal processes and spines on the thoracic and abdominal 

sternites. 

Variaiion. The rostrum of the ovigerous female is observed some- 

what broader and shorter than in the male and the non-ovigerous 
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female; the anterior end is usually truncated but in some specimens 
slightly convex or round. There is a variation in the size of the two 
median dorsal spines on the carapace; in some specimens the anterior 
spine is weaker and less erected than the posterior; in the others 
both the spines are subequal in size and erection or the anterior is 
larger and more erected than the posterior; the ridge between both 
the spines is smooth and mostly a little concave or straight; some 
specimens have an obscure convexity or a minute tubercle-like projec- 
tion in the middle. The carinae on the carapace of the ovigerous 
female are relatively lower than in the male and the non-ovigerous 
female. And also it is observed that the median dorsal carina on the 
abdominal somites in the male and the non-ovigerous female is more 
marked than in the ovigerous female. The stria running from the 
anterior margin of the carapace along the longitudinal carina is sub- 
ject to some variation in distinctness among individuals. The sculpture 
on the pleura of the abdomen is in some degree fluctuated in depth 
and length. The antenna1 scale of the male is in general rather nar- 
rower than that of the female. 

There is no noticeable 
ovigerous female. 

difference between the male and the non- 

Measurements (mm). 

Body length 
Carapace length 
Telson length 
Antenna1 scale length 
Length of chela of first pereiopod 

Holotype (ovig. 9) 
36.1 
9.2 
6.6 
4.6 
5.3 

Notes on life history. Ovigerous females were fished throughout the 
year. The largest ovigerous female is 10.0 mm and the smallest 7.0 
mm in the length of the carapace. Juveniles were mainly taken in 
February. The eggs, after preservation, measure 1.40-1.50 x 1.10-1.25 mm 
in diameter, and the eyed eggs 1.75-1.90x 1.25-1.40 mm. 

Description of larvae. The larvae just after hatching (? first larval 
stage), which are holded under the abdomen of the adult female, 
measure about 4.1 mm. The yolk is still in rich amount preserved 
in the body. The eye is fused with the carapace and the cornea is 
already pigmented. The carapace is smooth and the rostrum is not 
yet formed. The separation of each abdominal somite is distinct. 
The articulation between the telson and the sixth abdominal somite 
appears to be present. The telson and the uropods are not separated 
from each other, enclosed within the thin integument ; through the 
integument these segments are visible; there are more than ten 
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small weak spines on the posterior margin. Each segment of the 
antennular peduncle is not yet separated; the distal part is divided 
into two lami. The antenna1 scale is of only a small and narrow 
lobe, the outer lateral tooth is absent ; the anterior margin is provided 
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Fig. 13. Mefacrangon sine&s sp. nov., A: eyed egg; B-N: first larval 
stage. B, entire animal ; C, antennula ; D, antenna ; E, maxilla; 
F, first maxilliped; G, second maxilliped; H, third maxilliped ; 
I, first pereiopod; J, second pereiopod ; K, third pereiopod ; L, 
first pleopod; M, second pleopod ; N, fifth pleopod, 
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with thin hairs; the flagellum is developed but its segment is not 
distinct. The oral parts remain undeveloped but seem not so different 
from the adult form. The palp of the maxilla is well developed; the 
endite is absent; the scaphognathite is broad and its proximal part 
becomes narrow with marginally thin hairs. The epipod of the first 
maxilliped is rather large and triangular in form; the exopod and 
the endite are well developed. In the second and the third maxillipeds 
the articulation of each segment is ill-defined. The epipod of, the 
third maxilliped remains undeveloped. The exopods are absent from 
all the pereiopods. The first pereiopod is incompletely subchelate, 
though each segment being not completed. The second pereiopod 
is a rod-shaped appendage with distally a hook-like projection, the 
chela being not yet formed. The dactyli of the last three pereiopods 
are slender and bluntly pointed. Each of the first four’ pleopods 
has a small undeveloped endopod though the exopod is ‘developed. 
The marginal hairs or setae are invisible. Only in the fifth pleopod 
the endopod is absent. 

The larvae next to the previous stage (3 second larval stage) are 
still attached to the adult. The body is slender and subcylindrical, 
measuring 5.0 to 5.5 mm. The rostrum is triangular in dorsal view 
with the rounded tip and the broad basal portion. The carapace is 
glabrous without any carinae or spines. The anterior ventral portion 
is somewhat produced forward broadly. The abdomen is slender and 
cylindrical. the pleura are broad and smooth without carinae, both 
the anterior and the posterior mar gins being round ; the sixth somite 
is long and depressed, about one and a half as long as the fifth 
somite. The telson and the uropod are not yet separated from each 
other. The eye is movable and well developed; the peduncle is robust 
and cylindrical. The antennular peduncle is divided into three seg- 
ments; the basal segment is as broad as the distal two; the third 
segment is a trifle longer and slender than the second; the stylocerite 
is broad and truncated distally; the outer flagellum consists of three 
stout joints with terminally several setae ; the inner flagellum is of 
one joint. The antenna1 scale is slender; the outer lateral margin is 
a little concave and ends terminally in a well developed, crooked tooth; 
the anterior margin of the lamella is strongly produced forwards, far 
exceeding the lateral tooth; on the anterior and the inner margins 
plumose hairs are ‘present ; the flagellum is stout and rather short, 
each segment being clearly separated. The mandible is only of a 
somewhat curved, slender molar process with terminally several 
strong, triangular or truncated teeth. The maxillula is like the adult 
form; the palp is curved and the tip truncated; both the upper and 
the lower laciniae are well developed, each with strong spines distally. 
The maxilla consists of the reduced endite, the slender endopod and 
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the broad scaphognathitc, Ihe proximal portion of which is constricted 
to form a narrow expansion with terminally a very long seta. ‘I’hc 

/ 
/ 

C 

Fig. 14. Metocrangon sinensis sp. nov., second larval stage. A, entire ani- 
mal in lateral view ; B, entire animal in dorsal view ; C, antennula ; 
D, antenna ; E, first pereiopod ; F, second pereiopod ; G, third pereio- 
pod; H, first plopod; I, second pleopod; J, fifth pleopod, 
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endopod of the first maxilliped is slender and long, the basal portion 
being rather broad; the exopod is well developed nad the broader 
proximal portion is articulated with the slender distal part having 
terminally long plumose hairs ; the triangular epipod is not so devel- 
oped as in the adult. The epipod of the second maxilliped is distinct 
and round ; the well-developed, three-segmented exopod is much 
longer than the endopod; the distal segment of the endopod’ is 
armed with several spines and setae; in the other parts are present 
no such setae and hairs as observed in the adult. The endopod of the 
third maxilliped is naked without setae or hairs; the ultimate segment 
is subequal to the antepenultimate in length and twice as long as the 
penultimate ; the small, round epipod is present ; the two-jointed exopod 
is long and overreaches the end of the penultimate segment. All of 
the pereiopods are well developed and the exopods are absent. The 
first pereiopod is subchelate and similar to the adult form ; the subchela 
is stout and a trifle curved but not sharply pointed; the anterodistal 
corner of the merus is provided with a distinct terminal spine which 
is entirely reduced in the adult. The second pereiopod is chelate. The 
following three pereiopods are nearly equal to one another in form 
and length; the tip of the dactylus is bluntly pointed. The pleopods 
are developed and jointed; the endopods are of very small lobes ; the 
marginal setae are enclosed by the thin integument. 

Remarks. Zarenkov (1965) revised the genus Sclerocrangon Sars and 
separated it into Sclerocrangon s. s. and three new genera, Mesocrangon, 
Rhynocrangon and Metacrangon, on the basis of the structure of the 
carapace and the abdominal somites, of the appendages of the second 
pleopod and of the branchial formula. Additionally the biological and 
ecological facts with comparative anatomic data were detailed in these 
genera by Zarenkov (1965, 1965a). 

The present new species proves to fall in Metacrongon defined by 
Zarenkov (1965) by the presence of two dorso-median and a pair of 
lateral gastric spines on the carapace, by the rather broad endopod of 
the second pleopod, which bears terminally coarse plumose setae, by 
the sixth abdominal somite dorsally carved with the parallel carinae 
not reaching as far backwards as the posterior margin and with the 
laterally protruded flap-like expansion, and by the suborbital spine 
produced forward from the narrow orbit-antenna1 region. Metacrangon 
sinensis sp. nov. is closely related to the members of the “ Metacrongon 
munita group ‘* which was proposed by Yaldwyn (1960). The new 
species like the North Pacific species, Met. varfabilis Rathbun, is char- 
acterized by the first five abdominal somites more or less carinated, 
and which is the most important distict character from the Met. 
munita group having the entirely smooth somites. In this connection 
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the new species may bc in harmony with iWet. spinosissima Rathbun 
and also with Met. spinirostris Rathbun, but from the former it can be 
discerned by lacking the ventral spines of the pleura, and from the 
latter by the less erected and much broader rostrum and by the 
much stouter middorsal spines on the carapace. 

The new species bears the closest resemblance to Met. variabilis but 
differs from it in the following regards. 

1. The rostrum in the new species is more depressed and much 
broader than in Met. variabilis, and nearly reaches the level of the end 
of the eyepeduncle. The rostrum in Met. variabilis exceeds the end of 
the cornea. 

2. The median-dorsal spines in the new species are very strong, 
subequal to each other and broad at the base, being obliquely directed 
upwards. In Met. variabilis the anterior one of the median-dorsal spines 
is more stouter, erected and longer than the posterior. 

3. The sculpture on the carapace in the new species is much more 
distinct and the depression of the gastric region is more than in Met. 
variabilis. 

4. The dorsal carinae of the abdominal somites in the new species 
are clearer than in Met. variabilis. 

5. Each anterolateral corner of the basal and the second antennular 
segments in Met. variabilis is strongly protruded to form a well-marked 
projection, while in the new species the corner is rather obtuse in a 
short lobe. 

6. The antenna1 scale in the new species is broad and round with 
the outer lateral margin slightly convex and the anterior margin of 
the lamella broadly round. The lateral final tooth is very broad at 
the base and reaches as far forwards as the level of the anterior . 
margin of the lamella. On the contrary, the antenna1 scale in Met. 
variabifis ;‘s rather slender with the strongly curved lateral margin. 
And the lateral tooth in Met. variabilis is much more produced forward 
and more slender than in the new species, the anterior margin of the 
lamella being strongly expanded forwards. 

In general feature the- new species is also similar to Met. richardsoni 
(Yaldwyn) recently recorded from New Zealand waters, but distin- 
guished from it in the rostrum which is much broader with the trun- 
cate and glabrous tip instead of the trifid, in the antenna1 scale which 
is distinctly broader and with the broad-based lateral tooth, and in 
the presence of the dorsal carinae on the abdominal somites. 

According to Gurney (1941), there is no free larvae in Sclerocrangon 
and the young hatch in the adult form, Gurney also noted that, “As 
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Fig. 15. Metacrangon sinensis sp. nov., second larval stage. A, mandible; 
B, maxillula ; C, maxilla ; D, first maxilliped ; E, second maxilliped ; 
F, third maxilliped. 

in the case in Astacus, this first stage has no uropod.” The ecological 
and morphological characters observed in the present new species 
appear to be in good accordance with the above note. The larva of 

the Arctic species, Sclerocrangon ferox (G. 0. Sars) is generally similar 

to that in the present species (Woolebaek, 1906). In the present new 
species the antennular peduncle in the second stage is considerably 
developed and the flagellum is separated into two parts, the outer one 
of which is provided with long setae. On the other hand, in S. firox 

the segment is rather obscure and the distal portion is not divided. 
The stylocerite in the present species appears to be somewhat produced 
laterally, while in S. ferox it is not yet visible. 

Distribution, Only known from the East China Sea, at a depth of 59 

to 150 m, 
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Ponfophilus bid&a&s (de Haan, 1844) 
(Figs. 16, 17) 

Crangon bidentatus de Haan, 1844, pl. 45, fig. 14; de Haan, 1849, p. 183 -Japan. 
Pontophilus bidentatus : Balss, 1914, p. 68, fig. 41 -Japan : Nagasaki ; Holthuis, 1955, 

fig. 100 (after Balss, 1914). 

Material examined, 

37”30.0’ N, 124”OO.O’ E, 70 m, Feb. 2, 1966, Time, 02: 20 - 19 (2.5 mm in carapncc 

length), ZLKU No. 14244. 

37”15.0’ N, 124”15.0’ E, 76 m, Nov. 7, 19GG, IS:33 -1 $! (3.3mm), ZLKU No. 

14245. 

37”15.3’ N, 125”OO. 0’ E, 65 m, NOV. 8, 1966, 18 :31 -4 83 (2.0-2.9 mm), 3% (2.5-2.8 
mm), ZLKU No. 14246. 

36”-37” N, 123”-125” E, 66-73 m, Nov. 8-11, 1966, Time uncertain -13 (2.8 mm), 18 

(3.3 mm), ZLKU No. 14253. 

36”OO. 7’ N, 125”29.9/ E, 60 m, Nov. 12, 1966, 00 :08 -5 68 (2.S3.3mm), 1 $? (2.7 mm), 

1 P, (2.7 mm), ZLKU No, 14255. 

Description. The body is relatively small. The rostrum is short and 
entirely depressed, reaching slightly beyond the border between the 
cornea and the eyepeduncle. The frontal margin is truncate or a 
little convex. Both the lateral borders are anteriorly parallel to each 
other. The dorsal surface is distinctly sulcated. 

The carapace is strongly depressed and sunken dorsally. A rather 
marked transverse groove runs behind the base of the rostrum. The 
surface bears a well-defined median carina, with three lateral ones on 
each side, which are nearly juxtaposed one another. The median dorsal 
carina is the most distinct of all, ending anteriorly in a stout and a 
little downcurved tooth which reaches the portion at the back of 
the tansverse groove ; viewed laterally, it in about the middle be- 
comes abruptly high and ill-defined posteriorly. The first lateral 
carina is somewhat convergent anteriorly; it is rather even in lateral 
view and separated into the anterior shorter and the posterior longer 
parts by a slight gap; the anterior end of the anterior carina makes 
a pointed tooth which stands at almost the equal position with the 
tooth of the median carina; the anterior end of the posterior carina 
forms rounded. The second lateral carina which rises from the base 
of the antenna1 spine runs as far backward as almost the posterior 
margin of the carapace; it is in about the middle shallow and obscure. 
The third lateral carina is originated from the strong lateral spine 
extending to the1 eve1 of the end of the cornea; this carina dissapears 
posteriorly somewhat in front of the posterior margin. The inter- 
space between each carina becomes smaller from the median laterally. 

The thoracic sternite bears a strong frontal projection and. four 
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Fig. 36. Pontophilus bidentntm (de IIaan), male. A, rostrum in dorsal 

view; B, distal part ol merus, and carpus of first pereiopod in 
inner view ; C, antennuln ; D, chela of second pereiopod ; E, tip 

of telson. 

median, successive and crest-like processes arranged in line; the 
frontal projection is very long, narrow and flat, produced from the 

equal level with the base of the second pereiopod, reaching as far 
forward as the base of the first pereiopod; the following processes 
are close to one another and similar in shape, but the last of which 
is rather vestigial with the round margin. 

On the first five abdominal somites there are conspicuous carinae 
or crests; the crest on the second somite in lateral view is high and 
anteriorly angled; those on the next three somites are longer than in 
the second, being higcst in the middle and becoming shallower toward 
both the anterior and the posterior ends which are round or gently 
slanted. The obscure transverse carinae or convexities are visible, 
especially on the fourth and the fifth segments. The pleura of the 

first two somites are bluntly pointed ventrally, and those of the fol- 
lowing three somites are truncate and nearly straight, each with 

posteriorly an obtuse angle. The sixth somite lacks the carina and 

groove, measuring one and a half times as long as the fifth; the ven- 
tral side is longitudinally sulcated with a distinct spine at the posterior 
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end. The abdominal sternites are armed in the median line with astrong, 
spinular projection at the same position with the base of each pleopod. 

The telson is slender, somewhat longer than the sixth abdominal 
somite. It is fluted and ends terminally in a pointed process which 
is flanked on both the sides with two pairs of long setae. The dorsal 
surface bears no spines, 

The basal segment of the antennular peduncle is broad, reaching 
the end of the cornea. The stylocerite is broadly expanded roundly 
and directed cutwards. The outer flagellum is rather stout and jointed 
for about eleven segments, extending to the level of the end of the 
antenna1 scale. The inner flagellum is slender and short, distinctly 
failing to reach the end of the outer flagellum. 

The antenna1 scale is broad, more than twice as long as its maxi- 
mum breadth; the outer lateral margin is almost straight and tipped 
in a strong tooth; the anterior margin of the lamella is truncated 
and makes an acute angle with the inner lateral margin, overreaching 
the lateral tooth. 

The branchial formula is as follows. 

I II III IV v VI VII VIII 

Pleurobranchs - - - 1 1 1 1 1 
Arthrobranchs - - 1 - - - - - 
Podobranchs - - - - - - - - 
Epipods 1 1 r _ - - _ _ 

Exopods 1 1 1 - - - _ - 

r: rudimental. 

The first pereiopod when expanded exceeds by the joint of the 
subchela the end of the antenna1 scale. The subchela is strong and 
considerably curved with the tip sharply pointed. The palmar portion 
is broad and stout, about twice as long as broad; it becomes slightly 
broader distally with a strong immovable a thumb ‘, the basal portion 
of which is somewhat broad and thin. The carpus is very short and 
cup-shaped; the ventral side is armed with a small tooth ; at the up- 
per inner side is also present a distinct tubercular protrusion. The 
merus is stout, about two and a half as long as its maximum breadth; 
it is armed anteriorly with a stout, crooked subterminal tooth. 

The second pereiopod is short, touching the level of the end of the 
carpus of the first pereiopod. The movable finger is short, straight 
and narrow. The immovable finger is much stouter and a trifle longer 
than the dactylus. Both the fingers are with the tips straight and 
not crooked. The palmar portion is also slender, one and a half the 
length of the dactylus; it is clothed with many long setae. The carpus 
is much longer and broader than the chela. The merus is as long 
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as the car-pus, and along the inner border setae arc grown. 

The third pereiopod is very slender, not reaching the end of the 

an tennal scale, The dactylus is almost straight, articulated with the 

distal part. The propodus is distinctly longer than the dactylus. The 
carpus is as long as the merus. The next two pereiopods are similar 
to each other in shape, but the fourth is shorter than the fifth. The 
dactylus of the fourth pereiopod is slender, sharply pointed and more 
or less curved: the propodus is one and a half the length of the dac- 
tylus; the carpus is somewhat shorter than the propodus; the merus 
is longer than the propodus. Each segment of 
longer than in the fourth pcrciopod. 

the fifth pereiopod is 

0. 2 uw, 

D C 

Fig. 17. Pontophilm bidentarrrs (de Haan), A, D, E: male, B, C: female. 
A, endopod of first pleopod ; B, endopod of first pleopod ; C, endopod 
of second pleopod; D, endopod of second pleopod; E, endopod of 
third pleopod. 

The endopod of the first pleopod of the male is of a short and nar- 

row lobe marginally setose. The endopod of the second pleopod is 

elongated, slender, and rather cylindrical, the tip being covered with 
thickly set tlcd coarse setae ; the very short appendix interna bearing 

at the tip a long seta is produced at about the middle of the endopod. 
‘l’he following pleopods are provided with considerably developed endo- 

pods. In the female the endopod of the first pleopod is a narrow, 
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naked lobe The endopod of the second pleopod slightly tapers distally 
and marginally setosc. The following plcopods bear the rather tlc- 
vclopcd endopods, lacking the appendix intcrna, 

remarks. The antenna1 scale, the anterior margin of which makes 
an acute angle with the inner lateral margin, and the processes of 
oblong form on the thoracic sternum represent the diagnostic featu- 
res of this species. 

The present specimens closely agree with Balss’s (1914) description 
and the excellent figures except the rostrum illustrated very short 
and so falling short of the border between the cornea and cycpedunclc. 
In the present specimens the rostrum is much longer and extends to 
the border, Most of the individuals have a prominent, crest-like 
projection on the median dorsal side of the first abdominal somite as 
well as the next four somites, which in Balss’s specimens is obscure 
or entirely absent, However, it may be observed that the crests on the 
abdominal somites are subject to a certin variation among individuals 
in distinctness. Also in dc IIaan’s (1844) illustration the abdominal 
carinae are almost invisible. 

Distribrrtion. Recorded only from Japan, 

Pont op hilus incisus Kemp, 19 1 ci 

(Fig. 18) 

Pontophilus incisus Kemp, 1916, p. 357, pl. 8, fig. 1 -Andaman Is. ; de Man, 1920, 

p. 278, pl. 2’2, fig. 66, 66s -Malay Arch. ; Calmnn, 1939, p. 220 -Gulf of Oman, 

Material examined. 

30-01.0’ N, 124”04.0’ E, 55 m, June 15, 1962, Time, 20: U6 -3 $$ (3.8-4.0 mm) in 

carapac e length), ZLKU No. 16556. 

3323.4’ N, 129Yl3.9’ E, 100 m, June 18, 1964, 23 : 40-l 3 (3.8 mm), ZLKU No, 16531. 

34”OO. 7’ N, 129”19.4’ E, 110 m, June 20, 1964, Time uncertain -16 (3.5 mm), ZLKU 

No. 14242. 

26’05.0’ N, 12255.0’ E, 110-111 m, Dec. 9, 1967, Time uncertain -19 (3.0 mm), ZLKU 
No. 16532. 

Port Blair, Andaman Is. British Museum (Natural IIistory), No. 1924 l 1 . 25 l ~1-55, 
Zoological Survey of India -13 (2.7 mm) (syntype). 

Description. The rostrum is slender and almost straight, the truncate 
apex reaching the end of the cornea. In lateral view it is somewhat 
deep distally, becoming a little more shallower proximally. Viewed 
dorsally, the lateral borders are nearly juxtaposed and each with 
terminally a distinct spinular projection directed obliquely forward. 
The rostrum is markedly fluted. Along the lateral borders long, rat her 
stout setae are grown to cover the greater part of the eye. 
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The thoracic sternum is armed in front with a stongly protruded, 

long spine which rises from the level of the basal portion of the 
stout setac are grown to cover the grcatcr part of the eye. 

A 1.0 mm 

A.B,C,O 

Fig. 18. Pontoplrilus incisus Kemp, male. A, rostrum in 
dorsal view ; B, antenna1 scale ; C, first pereiopod of 
specimen from East China Sea ; D, first pereiopod of 
syntype from Andarnan Is. ; E, distal part of merus, 
and carpus of first pereiopod in inner view ; 12, abdo- 
men of eyntype from Andaman Is. in lateral view ; 
G, second pleopod. 



second pereiopod, and which extends far beyond the base of the first 
pereiopod. This spine is followed by three much smaller spines; the 
first spine is placed at the same position with the base of the third 
pereiopod and produced forwards from the broad base; the second 
spine is much more erected than the first and a little curved: the 
third spine is in front of the base of the fifth pereiopod and crooked, 
as long as the second. 

The antenna1 scale is broad and more than two and a half the max- 
imum breadth, reaching as far forward as the midpoint of the upper 
ant ennular flagellum. The outer lateral border is slightly concave 
with at about the proximal third a stout spine, terminating in a dis- 
tinct and sharply pointed tooth which far exceeds the end of the lamella. 
The anterior margin of the lamella is rat her truncated. An obscure 
carina runs longitudinally throughout the length somewhat outside 
the middle. 

The third maxilliped is provided with a pleurobranch but not an 
arthrobranch. A rather developed podobranch is present on the epipod 
of the second maxilliped. 

The branchial formula is tabulated below. 

I II III IV v VI VII VIII 

Pleurobranchs - - 1 1 1 1 1 1 
Arthrobranchs - - - - - - - - 
Podobranchs - 1 - - - - - - 
Epipods 1 1 r _ - - - - 

Exopods 1 1 1 - - - - - 

r : rudimental. 

The first pcreiopod surpasses the end of the carpocerite of the 
antenna1 pcduncle by the whole length of the chela. The palmar por- 
tion is broad and slightly narrows distally, about three times as long 
as broad. The ‘ thumb’ is strong, pointed and articulated to be movable. 
The carpus is very short ; the inner lower margin and the inner middle 
portion bear a stout and a much smaller spine, respectively. The 
merus is about twice as long as broad; a well-developed terminal 
spine is produced from the anterodistal corner ; there are many plumose 
setae along both the borders. 

The appendix masculina is long and well developed, extending to the 
middle of the endopod; it is armed distally with many coarse setae. 
The appendix interna is much slender and narrower than the appendix 
masculina with marginal setae. The following pleopods have the de- 
veloped appendix int erna. 

Remarks. In Kemp’s (1916) ligure of the lh-st pereiopod the ‘ thumb’ 



of the subchela was not drawn to bc articulated, and nothing was 
mentioned about it. Such an articulation seems an important character 
to identify the species of this genus. In the present specimens the 
’ thumb’ is without doubt articulated. And one male specimen of 
the syntype, which is preserved in the British Museum, proves that 
the thumb is infallibly articulated, too, Therefore there might proba- 
bly be no room to infer that Kemp did not overlook this fact in his 
material. 

The ventral margins of all the abdominal pleura in the present 
specimens are broadly round and smooth. On the other hand, the 
margin of each pleuron in the syntype makes a small spinose projec- 
tion in the middle. The median dorsal carinae on both the third and 
the fourth abdominal somites in the syntype are much more distinct 
than in the present specimens, Kemp (1916) in reference to this point 
described that, ” the pleura of the first four somites are pointed below, 
bluntly in the female, rather more sharply in the male.” In both of 
the syntype and the illustration given by Kemp the lateral spine of 
the antenna1 scale is situated at almost proximal fourth, while in the 
present specimens it is at about the proximal third. The terminal 
tooth of the present specimens is somewhat longer than in the syn- 
type. Apart from the above-mentioned differences which should bc 
considered as but a variation the present specimens are in good ac- 
cordance with Kemp’s description and figures. 

Distribution. Known from the Gulf of Oman eastwards to the Malay 
Archipelago. 

Ponfophilus 

Pontophilus japonicus Doflein, 1902, p. 621, fig. B, pl. 3, fig. 8 -Japan: Sagami Bay ; 

japonicus Doflein, 1902 
(Pig. 19) 

de Man, 1920, p. 286, pls. 23, 24, fig, 69-69j -Sulu Sea. 

Material examined. 

33’09.2’ N, 128”Ol. 4’ E, 158 m, June 18, 1964, Time, 14 : 38 -1 ,S (3.5 mm in carapace 
length), ZLKU No. 14243. 

Description. The basal segment of the antennular peduncle is broad 
and short, not reaching the end of the rostrum. The stylocerite is 
a broad and round lobe directed obliquely forward. The distal two 
segments are very short; the second segment is broader than the 
third, the outer distal corner being narrowly produced. The outer 
flagellum distinctly overreaches the end of the antenna1 scale; it is 
segmented for eight joints, the basal two of which are much longer 
than the other segments. The inner flagellum is a little longer and 
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much more slender than the outer. 

The antenna1 scale is two and a half as long as its maximum breadth. 
The outer lateral margin is perceptibly concave and proves under a 
considerable magnification to be fnely serrated almost throughout its 
length. The terminal spine is strong and far exceeds the end of the 
lamella. The anterior margin of the lamella is rather truncated. 

The third maxilliped exceeds with the distal half of the ultimate 
segment the end of the antenna1 scale. The ultimate segment nar- 
rows distally and somewhat longer than the penultimate. The ante- 
penultimate segment is about one and a half the length of the ultimate 
segment. Neither the pleurobranch nor the arthrobranch is present. 
The branchial formula is as follows. 

I II III IV v VI VII VIII 

Pleurobranchs - - - 1 1 1 1 1 
Arthrobranchs - - - - - - - - 
Podobranchs - 1 - - - - - - 
Epipods 1 1 1 - - - _ - 

Exopods 1 1 1 - - - _ - 

The first pereiopod overreaches the end of the antenna1 scale by 
half the length of the palmar portion, more than two and a half as 
long as the maximum breadth. It becomes narrower distally with a 
strong and immovable ‘ thumb ‘. The subchela is strong and somewhat 
curved. The carpus is very short and cup-shaped with at the outer 
side a strong marginal, spinular projection; a stout process is also 
present at the inner distal side. The merus is broader distally; on 
the distal margin there are one large and three other smaller spines. 

The second pereiopod overreaches the carpus by the length of the 
chela. The dactylus is very narrow and straight with the sharply 
pointed tip. The immovable finger in the distal half is broken off, but 
the basal portion is much broader than in the dactylus. The palmar 
portion is short, about half the length of the dactylus. The carpus 
is subcylindrical, subequal in length to the chela. The merus is long, 
a bit less than three times as long as the carpus ; there are many long 
setae on each segment. 

The third pereiopod is long and filiform. The dactylus is excessively 
slender with the tip sharply pointed; the distal third is articulated 
with the rest. The propodus is somewhat longer than the dactylus. 
The carpus is much shorter than the dactylus, and a little longer 
than the merus. The dactylus of the fourth pereiopod is very slender 
and a trifle curved with the tip sharply pointed. The propodus is 

somewhat longer than the dactylus. The carpus is short, more than 

a quarter the length of the propodus. The merus is distinctly shorter 
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than the propodus. 

Remarks. The present specimen, though it is considerably damag-cd, 
may be referable to this species, especially by the characters of the 
fine denticulation of the outer margin of the antenna1 scale, by the 
shape of the rostrum and by the spinulation on the carapace. The 

c 
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19. Ponrophilrrs japonicrrs Doflein, female. A, antenna1 scale; B, 
chela of first pereiopod; C, distal part of merus, and carpus of 
first pcreiopod in outer view ; D, antennula ; E, third pereiopod ; 
I;, fourth pereiopod. 
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numerous dcnticlcs of the antenna1 scale in this specimen arc so 
fine that they would probably be overlooked without considerable 
magnification. On the other hand, de Man’s (1920) figure showed 
small but rather distinct denticles which are much less in number 
than in the present specimen, According to de Man, the denti- 
cles are in the middle well developed but diminish in size both 
anteriorly and posteriorly. Such denticles in question were not men- 
tioned in Doflein’s (1902) original description as already pointed out by 
de Man. 

The present species appears to fall within the group II in the group- 
ing of the species of Pontophifzrs, made by Kemp (1916), on the basis of 
the degree of the development of the pleopods, because that the ple- 
opods of this species are comparatively well developed and provided 
with the appendix interna except in the first and the last pleopods. 

This species is characterized by the very slender and long dactyli 
of the last two pereiopods and such a form of pereiopods may suggest 
its inhabiting the muddy bottom. 

A minute spine just below the lateral process of the carapace seems 
to have been overlooked by the previous authors. 

Distribution. This species has hitherto been recorded only from Ja- 
pan and Sulu Sea. de Man’s specimens from Sulu Sea were reporded 
to be obtained at the depths of 275 and 522 m where are stony or coral 
in bottom condition. 

Pontophilus sp. 
(Figs. 20, 21) 

Material examined. 

26% 0’ N 122”55.0’ E, . 
16533. ’ 

110-111 m, Dec. 9, 1967, Time uncertain -1 sp,, ZLKU No. 

Description. A considerably mutilated specimen, lacking all of the 
pereiopods. The rostrum is short and slender, the truncated but rather 
round apex not reaching the end of the cornea; it is slightly narrow 
in about the middle and longitudinally chanelled. 

The carapace is smooth and strongly depressed, slightly less than a 
third of the body in length ; an epigastric spine directed anteriorly is 
situated in contact with the shallow transverse concavity behind the 
rostrum. The hepatic spine followed by an ill-defined, short carina is 
a little behind the epigastric spine. On the ridge which is slightly 
overhung forward and extended outwards from the orbital margin are 
present three pairs of small frontal spines closely settled one another 
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dorsolatcrally ; the outermost is the stoutest and the inner is minute. 
A small antenna1 spine lies just on the orbital margin. There are 
three distinct anterolateral spines directed anteriorly and sharply 
pointed; the foremost is the strongest and its tip exceeds the cornea, 
the following two becoming less stouter and somewhat separated from 
the foremost; an obscure carina runs a little backwards from the 
bases of these spines. A iine stria originating from the middle point 
between the antenna1 and the anteroventral spines on the anterior 
margin runs in a straight line as far backwards as about the middle 
of the carapace. 

The abdominal somitcs are smooth except only for the fifth having 
dorsally a pair of obscure and a trifle curved carina which is converged 
anteriorly, and which becomes very obscure posteriorly ; the postero- 
ventral corners of the fourth and the fifth somites are rather square. 
The sixth somite is long, cylindrical, measuring about t&ice as long 
as the fifth. The pleura of all the abdominal somites are broad, not 
narrowed nor pointed. 

The telson is elongated and slender, attenuating posteriorly into a 
triangular process. The dorsal surface is convex with two pairs of 
minute spines somewhat inside the lateral margins ; the anterior pair 
is a little in advance of the middle, and the posterior in front of the 
middle between the anterior pair and the posterior end of the telson. 
Terminally three pairs of spines are present; the outermost pair is 
very small and the inner two are slender, long and subequal in length. 

The eye is stoutly constructed; the cornea is reniform and-exceeds 
the apex of the rostrum. 

The basal segment of the antennular peduncle is broad, and becomes 
expanded anteriorly with the anterolateral projection which is termi- 
nally pointed. A broad and round stylocerite extends outwards, the 
strongly curved outer margin terminating in a small spinular process 
which fails to reach the articulation between the basal and the second 
segments. The second and the third segments are subequal to each 
other in length, but the former being much broader than the latter, 
both together as long as the basal segment. The outer flagellum is 
stout and long, overreaching the end of the lamella of the ant ennal 
scale. The inner flagellum is more or less thicker than the outer, 
being broken off distally on either side. r 

The basicerite of the antenna1 peduncle is provided laterally with 
a small spine. The antenna1 scale is broad, about twice as long as 
its maximum breadth ; the outer lateral margin is nearly straight 
with terminally a distinct lateral tooth which is exceeded by the end 
of the lamella ; the anterior margin is broad and produced at the inner 
corner, 
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Fig. 20. Pontophilus sp. A, entire animal in lateral view ; B, carapace in dorsal 
view ; C, anterior part of body in dorsal view ; II, antennula ; E, antenna1 
scale ; F, fifth abdominal somite in dorsal view ; G, telson and uropod, 
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The mouthparts are typical of the genus. The mandible is of a 
molar process distally separated into three strong, bluntly pointed 
teeth, The distal enditc of the maxillula is expanded roundly with 
several strong, marginal spines and many coarse setac ; the proximal 
endite is narrow, short and distally setose; the palp is also slender 
with the curved tip possessing a long spine distally. The maxilla 
has only a reduced cndite; the palp is well developed and slender ; 
the scaphognathite is rat her broad. The first maxilliped is made up 
of the well-developed triangular epipod, the moderately developed 
exopod with the narrow caridean lobe, and the slender endite. The 
ultimate joint of the endopod of the second maxilliped is very short 
and oblqiucly coalesced with the penultimate segment ; a well-developed 
epipod is with a distinct podobranch. The third maxilliped has the 
ultimate segment distally damaged ; the penultimate segment is about 
two-thirds the length of the antcpenultimate; a small truncated epipod 
is present ; a large and a rudimental arthrobranch is present. 

The branchial formula is tabulated below. 

I II III IV v VI VII VIII 
_--- __ 

Plcurobranchs - - - 1 1 1 1 1 
Arthrobranchs - - 13-r - _ - _ _ 
Podobranchs - 1 - - - - - - 
Epipods 1 1 r _ - _ _ - 

Exopods 1 1 1 - _ - _ - 

r : rudiment al. 

All the pcreiopods arc detached and missing. 

The t horacic sternum is entire without any spines or processes. 
The abdominal sternum has some vestigial median processes. 

All the pleopods have the endopods well developed; the endopod of 
the first pleopod is slender, and the tip is rounded with several long 
setae marginally ; the endopod of the second pleopod is also narrow 
and shorter than in the first, being marginally setose; the endopods 
of the following pleopods become shorter and broader posteriorly; the 
appendix interna and masculina are entirely absent from all the endo- 
pods. 

The uropod is narrow; the endopod is longer and more slender than 
the exopod, the former longer than the telson but not the latter. 

Measurements (m m) 

Body length 
Carapace length 
Telson length 

15.9 
4.8 
2.8 
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0.5 mm 

A.E 

1.0 mm 

D.E 
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Gel-i 
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Fig. 21. Pontophilus up. A, mandible ; 5, maxillula ; C, maxilla ; D, 
first maxilliped ; E, second maxilliped; I;, third maxilliped; G, 
first pleopod ; 11, second pleopod. 

Remarks. The present single specimen is rather heavily damaged, 
missing all of the pereiopods. However, with the feature of the cara- 
pace as well as with the shape of the antennular peduncle and of the 
antenna1 scale this specimen appear, Q to be generally allied to Ponfophilus 

plebs Kemp, 1916, but some distinct regards are checked up as follows: 
1, Such three pairs of frontal spines on the ridge extending out- 
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wards from the orbit as observed in the present specimen arc entirely 
absent in Kemp’s description and illustration. Balss (1921) also pointed 
out the presence of a pair of frontal spines in his Australian specimen 
and considered that it might be a variation of P. pfebs, but Balss did 
not give the special name for it because or’ his hesitation that Kemp’s 
specimens seem to be young or immature ones. Balss’s figure showed 
the presence of the ridge or carina going backwards from the frontal 
spine to nearly the posterior margin of the carapace. While, in the 
present specimen the ridge is short and fails to reach as far back- 
wards as the middle of the carapace. 

2. Kemp (1916) described that the abdominal somilcs are smooth 
without sculpture or pubescence, whereas in the present specimen the 
Iifth abdominal somite is obscurely carinated dorsally as noted in the 
description. 

3. The outer flagellum of the antennula in Kemp’s figure was illus- 
trated much stouter than the inner, whereas in the present specimen 
the outer flagellum is more slender at the base than the’ inner. 

4. In Kemp’s figure of the ant ennal scale the anterior margin of 
the, lamella is much more strongly expanded forward than in the pre- 
sent specimen. 

5. Two rows of excessively minute spines between the lateral spines 
on the telson, which were plainly shown in Kemp’s description can 
not be observed in the present specimen. 

Although this specimen may be separated from P. plebs by the above- 
mentioned differences, especially by the fact of having the three pairs 
of the frontal spines, it should be advaisable not to give the specific 
name for it because of the unwarranted preservation of the heavily 
damaged specimen now examined, 

Judging from the well-developed endopod of all the pleopods being 
devoid of both the appendix masculina and the appendix interna, the 
present specimen is to fall in either the group VI or V in the grouping 
of the species of Pontophifrrs by Kemp (1916). 

Pontocaris habereri Doflein, 1902 
(Fig. 22) 

Pon!ocaris habereri Doflein, 3902, p. 620, fig. A, pl. 1, ligs. 4, 5 -Japan : Sagami By. 
Egeon habereri : Kathbun, 3906, p. 911 -Hawaii Is. 
Aegeon (Pontocoris) habereri : Balss, 1914, p. 71 -Japan : Sagami Bay. 

Material examined. 

?v32.0’ NT 126”18,8’ E, 3.35m, June 13,1962, Time, 15; 13 -l$ (5.Gmm in carapace 



Icngth), ZLKU No. 36559, 12 (7.6 mm), ZLKU No, 16534. 

29”58.5/ N, 126”59.V E, 100 m, June 17,1962, 10 : 28 -1s (6.3 mm), ZLKU No. 16560. 

2959.5’ N, 126”1.4.5’ E, 85 m, June 17, 1962, 05: 48 -13 (6.9 mm), ZLKU No. 16S61. 
29”OO.l’ N, 124”48.1’ 15, 82 m, June 29, 1962, 21 : 54 --I 5’ (6.8 mm), %LKU No. 14239. 

3O”Ol. 0’ N, 124”50.0’ E, 58 m, July 1, 1962, 07 : 04 -13 (7.0 mm), ZLKU No. 14240 ; 3 (jl 
(6.5mm), ZLKU No. 16562. 

Definite locality unknown, July 1, 1962, Time uncertain -3 ovig. $9 (7.8-8.5 mm), 

2 Y-‘?_ (8.0 and 8.3 mm), ZLKU No. 16535. 

30’29.2’ N, 124”&. 3’ E, 53 m, July 2, 1962, 10 : 38 -1 ovig. ? (7.5 mm), ZLKU No. 
14241. 

28O44.7’ N, 1.24’51.7’ E, 92 m, June 13, 1963, 18 : 32 -1 3 (6.6 mm), ZLKU No. 14235. 

28’45.0’ N, 125”3t. 0’ E, 99 m, June 13, 1963, 23 : 45 -13 (6.7 mm), 1 ovig. ?. (8.5 mm), 

ZLKU No. 14236. 
2fY45.0’ N, 126”14.14.5~E, 100 m, July 14, 1963, 05: 36 -1 ovig. 9 (8.2 mm), ZLKU No. 

14238. 

D&ipfion. The carapace is furnished with one median and three 
lateral carinae. The median carina has four teeth ; the first tooth is 
much erected than the others; the third tooth is the largest. The 
first lateral carinae are convergent anteriorly, each with six strong 
teeth which increase their size anteriorly ; the interval between the 
anterior two teeth is much larger than that between the other 
neighbouring teeth ; the carina reaches as far forward as a small 
tooth which is at a short distance from the orbital margin. The sec- 
ond lateral carina is nearly parallel to the first, being separated into 
the anterior shorter and the posterior longer parts by the shallow 
slant depression ; the former part bears two strong teeth, the anterior 
of which is placed behind the lateral process of the carapace and is 
of also the foremost one of the row of the teeth on the third lateral 
carina ; the latter part is provided with a series made up of seven, 
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Fig. 22. Pontocaris habereri Doflein, male, A, carapace in lateral 
yiew ; B, antenna1 scale, 



much less developed teeth than those on the first carina, but the 
foremost tooth is stout and faced on the depression. A small, but 
distinct spine, which is somewhat above the others on the second 
carina, lies at the upper verge of the depression, bctwecn the second 
and the third teeth. The teeth on the third lateral carina are too 
obscure to calculate the exact number of them; it is succeeded as far 
nearly backwards as the posterior margin of the carapace. 

The antenna1 scale is broad, somewhat less than twice as long as 
broad; the broadest portion lies in about the middle; it reaches far 
beyond the end of the antennular pcduncle ; the outer lateral margin 
varies from a trifle concave to a bit convex. The lateral final tooth 
is strong, greatly exceeding the end of the lamella. The anterior mar- 
gin is round. The fifth abdominal somite bears three carinae; a medi- 
an longitudinal carina is almost straight and bilaterally has a sinuous 
carina which is convergent anteriorly. Many t ubercles and convexit its 
are clearly ornamented in the adult while obscure or undeveloped in 
the young individuals. 

Remarks. The present material is in good accordance with Doflcin’s 
(1902) original description and illustration. The text figure of the 
second pereiopod given by Doflein showed the chela somewhat longer 
than the carpus, and afterwards de Man (1920) adopted this feature 
as one of the key characters. On the other hand, the chela in the 
present specimens is equal to or a little shorter than the carpus. This 
slight difference between the present specimens and the previous 
authors’ descriptions seem to be rather less important for separating 
from each other. The spinulation on the carapace of the present 
material differs from Doflein’s figure in possessing two more spines; a 
small spine, which is situated a short distance behind the orbit and 
forms the foremost tooth of the row of the teeth on the first lateral 
carina; another small spine, which is nearly placed between the sec- 
ond and the third teeth on the second lateral carina, and a little 
above the lavel. These two spines now in question are rather small 
but distinct and their presence may be constant because of the speci- 
mens at hand being armed with them without exception. So far no 
authors have noted the presence of these two spines. 

The present species show., c a good resemblance to Pontocaris lacazei 

Gourret except the shape of the antenna1 scale. The antenna1 scale 
in P. lacazei, according to Kemp (1910), is with the definitely con&e 
out cr margin, and this character is mentioned as rather constant, 
but slight variation is observed in the present specimens in this 
connect ion. The lamella of the antenna1 scale in the present material 
is much broader than the illustration made by Kemp (1910). The 
sculpture on the abdominal somites in the both 8re closely similar to 



each other. In P. lacazei the two outer ones of the three dorsal 
carinae on each of the third and the fourth somites are posteriorly 
divergent in almost straight line. In P. habereri, howcvcr, these carinac 
in the ovigerous female and the large individuals are anteriorly curved 
and expanded outwards in the middle, and then somewhat converged 
posteriorly, forming a triangular symmetrical convexity. In the young 
or the male its posterior part is slightly divergent and merged termi- 
nally with the pcstcrior transverse ridge on each somite. The irre- 
gularly arranged carving on the lateral sides of the somites is much 
less developed in the young and the male rather than in the ovigerous 
female and the larger individuals. 

Rathbun (1906) noted that, “ the median carina of the male is 
four-toothed, of the female five-toothed.” However, among the present 
material no female bearing five teeth is found. 

Distribrrlion. Known from Japan and the Hawaii Islands, at a depth 
of 130 to 253 m. 

Pontocaris sibogae (de Man, 1918) 

Aegean sibogae : de Man, 1920, p. 298, pl. 24, fig. 72-72f -Bali Sea. 

Material examined. 

2P32.0’ N, 126”18.8’ E, June 13, 1962, Time, 15: 13 -19 (10.1 mm in carapace length), 

ZLKU No. 16540. 

Remarks. A single female at the authors’ disposal agrees precisely 
with de Man’s (1920) description and excellent figures, Only the dif- 
ferent point is found in the rostrum, which in the present specimen 
is more slender and longer, and the tip of which is pointed and simple 
instead of that of de Man’s (1920) specimen being minutely bifid. In 
addition to the above difference the teeth on the median dorsal and 
the supra-marginal carinae in the present specimen are less prominent 
than in de Man’s figure. And in the supra-marginal carina the exact 
number of the teeth is not certain on account of their obscurity. 

There is at about the base of the fourth pereiopod a rather large, 
somewhat erected sternal process with the sharply pointed tip, the 
basal portion of which is very strongly compressed. This process is 
succeeded by a low, sharp carina and a carinal process, the former 
being situated in the median line between the base of the fourth and 
the fifth pereiopods, the latter standing at the same portion with 
the base of the fifth pereiopod. The form of these processes is mark- 
edly different from in the ovigerous female described by de Man (1920). 

On the basis of the differences in the last thoracic sternum of the 
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adult female, in the sculpture on the third abdominal somite, and in 
the huge spine at the anterior extremity of the lateral crest of the 
carapace, the subspecies, Ponfoca~i.s sibogae intermedia was separated from 
this species by de Man in 1918. According to de Man (1920), the last 
thoracic sternal process in the female of this species is not carinated, 
whereas sharply done in the subspecies. In this respect the present 
specimen is rather in accordance with the characteristic of the sub- 
species. While, in the latter two distinguishing points the present 
specimen appears to belong to this species. By the above reason, as 
far as the present specimen is concerned, there seems to be present 
a doubt to separate P. sibogae inrermedia from P. sibogae. 

Disfribrrtion. Known from Bali Sea. 

Section Stenopodidea 

Family Stenopodidae . 

SDongicola venusta de Haan, 1844 

Spongicola venusta de Haan, 1844, pl. 46, fig, 9; de Haan, 1849, p. 194 -Japan ; 
Miers, 1878, p. 507, pl. 24, figs. 1, 2 -Philippines: Cebu ; Bate, 1888, p. 213, 

figs. 41, 42, pl. 29 -Philippines : Cebu ; Ortmann, 1890, p. 539 -Philippines; 

Ijima, 1901, pp. 87, 201, 205 -Japan : Sagami Bay ; Doflein, 1902, p. 642 -Sagami 

Bay ; Parisi, 1919, pp. 91, 92 -Japan : Sagami Bay ; Balss, 1914, p. 74 -Japan : 
Sagami Bay ; Yokoya, 1933, p. 44 -Japan : Miyazaki Pref. ; Estampador, 1937, 

p. 497 (list) -Philippines: Cebu; Holthuis, 1946, p. 62, pl. 3, fig. j- Japan, and 

Philippines : Cebu ; Holthuis, 1955, fig. 105a (after Bate, 1888). 

(‘a crab” Gray, 1866, p. 489 -Philippines: Cebu ; Gray, 1867, p. 44 -no new Iocality. 

“ a Palaemonid” Semper, 1868, p. 28 -Philippines : Cebu. 

Material examined. 

32”OO. 6’ N, 127”12.0’ E, 120 m, June 17, 1964, Time, 09 : 25 -1 ovig. 8 (7.5 mm in cara- 

pace length), ZLKU No. 16541. 

33O34.9’ N, 128”25.2’ E, 120m, June 18, 1964, 19 : 18 -1 sp. (3. Omm), ZLKU No. 16542. 

Remarks. The third pereiopod in the ovigerous female is to some 
extent unequal in size, but almost equal in shape. In the smaller per- 
ciopod the breadth of the chela is proportionately less than in the 
larger, and the gap made by the fingers when closed is more con- 
spicuous than in the larger. In the smaller pereiopod the spines on 
the merus are entirely absent, while in the larger there are two 
spines, a smaller and a larger one on the anterior subterminal and on 
the posterior subterminal margins, respectively. Such spines are prc- 
sent on both the sides in anot her sex undeterminable specimen and 
much stronger than in the ovigerous female. The absence of the 
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Fig. 23. Distribution of Leprochela aculeocaudata Paulson (e), Leptochela 
grucilis Simpson (C_)) and Leptochela japonica liayashi and Miyake 

(A). 
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spines from the merus of the larger pereiopod in the ovigerous female 
seems presumably to be nothing but a malformation, The pleura of 
all the somites in the ovigerous female are round, broad and smooth, 
while in the other specimen they are narrow and distinctly pointed 
in the middle as in Bate’s figure. To this character Holt huis (1946) 
already paid an attention as the sexual difference. 

Only two species of this genus were recorded from Japan, namely, 
Spongicola venusta de Haan and S. japonica Kubo. Latter species may 
easily be discriminated from the former by the chela of the third 
pereiopod which is much narrower than in the former, and whose 
anterior margin is smooth without any scrration. 

The present species. is known usually living in pair in certain spe- 
cies of hexactinellid sponges of the genus, Elrplecrefla and Hyalonema. 
Unfortunately, the association of the present specimens with such 
host animals was not labelled. 

Distribution. Recorded to be restricted to southern Japan and the 
Philippines, vertically ranging between 74 and 315 m. 

Discussion on distribution 

More than one thousand 
settled throughout the East 
Chinese and Korean coastal 
are comparatively shallow 
in depth. The contour line 
from the center line of the 

sampling stations are rat her uniformly 
China and the Yellow Seas except the 
regions including Cheju Do. These seas 
and nerit ical, mostly less than 200 m 
of 50 m deep lies somewhat toward west 
East China Sea, being nearly parallel to 

the Chinese coastal line. And the contour line of 100 m deep lies from 
south to north and more or less curved, near to the median line. 
It is said that this area is considerably affected by both of the 
currents, the branch of the Tsushima Warm Current flowing north- 
ward along the continental slope and the Yellow Sea cold water mass 
occurring on the west of the slope. The difference of the bottom 
sedimentary components in size in this region was recently investigated 
by Hamada and Hamada (1962) ; the silt and fine particles are accumu- 
lated in the central portion of the East China Sea and also widely 
expanded in the southwestern continental slope of China. In the 
Yellow Sea the bed of fine-sized sediments cover about 80 96 of the 
whole area, Medium to coarse sands, constituting the granules of 
more than 0.25 mm, are found in the northeastern area of the East 
China Sea. 

It may bc judged that both of Leptochela aculeocaudala and L. gracilis are 
distributed in a considerable density all over the seas. L. aculeocaudara 
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Fig. 24. Distribution of Crangon (Crangon) affinis de Haan (@), Crarzgon 
(Neocrangn) sagamiensis Balss (O), Pontophilus bicfentatus (de Haan) 
(A), Pontophilus incisus Kemp (A). Pontophilus japonicus Doflein 
(IL]), Pontuphilus sp. (H), Pontocaris habereri Doflein (0) and 
Pontocuris sibogae (de Man) (@). Numerals represent median di- 
ameter of bottom sediments in units. 
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was mainly taken in about the entrance to the Liaotung Bay and 
the western region of the East China Sea. L. gracilis seems to be 
mainly ranged in the northern part of the Yellow Sea and western 
part of the East China Sea. Both the species are swimming in com- 
munity and mixed each other in several localities, but the latter spe- 
cies has hitherto been hardly fished up more southwards than the 
latitude of 30” N. Although is present only a record of L. aculeocaudata 
from Tokyo Bay in Japan, its much occurrence in the East China Sea 
is enough to deduce the wide distribution of this species around the 
Japanese coastal areas except the northern parts. L. japocica, recently 
reported from the western Kyushu, probably has the common distri- 
butional range with L. aculeocaudata. 

The caridean shrimps, Plesionika binocrrlus, P. ortmanni trend to show 
a tendency of inhabiting the main flow of the Tsushima Current. On 
the contrary, Palaemon gravieri is distributed along the continental slope. 
Palaemonid shrimps, Palaemon serrifer (Stimpson), P. macrodactylus 
Rathbun, P. ortmanni Rathbun, P. annandalei (Kemp), P. carinicarrda IIol- 
thuis, P. macrogenitus (Yu) and P. orientis Iiolthuis have so far been 
recorded to be restricted to the coasts. 

Crangon afinis, Metacrangon sinensis sp. nov. and Pontophilus bidentatlrs 
appear to have the rather narrow geographical distribution save for 
some exceptional stations, namely the entrance to the Liaotung Bay 
where the sedimental components change from silts to fine sands. 
The concentricity of these species to this area seems to be influenced 
by the bottom condition as well as by the water temperature. A reason 
that a good number of the specimens of Mef. sinensis sp. nov. come for 
the first time to our knowledge may be ascribed to its narrow dis- 
tribution. Pontophillrs habereri has the main distributional area in about 
the center of the East China Sea where the sands are rather coarse and 
the median diameter in units is 0.25 mm. Liu (1955) first reported 
Crangon crangon (Linne) from the western coast of the Yellow and the 
East China Seas. 

According to Yoshida (1941), it may be considered that the eastern 
and the western coasts of Korea are conspicuously opposed to each 
other both geographically and oceanographically. The east coast 
receives excellence of the cold water current in almost the year and 
therefore is likewise restricted to the occurrence of the northern’ 
water-type shrimps, e. g., PJndalus hypsinotus Brandt, P. borealis Krbyer, 
P. kessleri Czerniavski and Argis lar (Owen). The southern coast shows 
the intermediate condition between the eastern and the western coasts, 
and the warm current prevails. The aspect of the western coast is 
generally characterized by having climatically striking wide range 
between summer and winter. From this coast Palaemon macrodactylrts . 
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Fig. 25. Distribution of Metacrangon sinensis sp. nov. Numerals 
represent median diameter of bottom sediments in units. 
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Rathbun and Pafaemor7 carinicauda IIolthuis wcrc known. 

Of the species now examined Leptochela aculeocaudata, L. gracilis, and 
Crangon afinis were already recorded from this region. And most spe- 
cies have so far been known somewhere in Japan except only three 
species, Chlorotocus crassicornis, Pontophilus incisus and Pontocaris sibogae. 
These facts appear to suggest the rather close similarity of the ge- 
ographical and hydrographical aspects of this region to the Japanese 
waters. 

Acknowledgements 

The authors’ grateful thanks are due to Dr. Fenner A. Chace, Jr. 
of the U. S. National Museum and Dr. R. W. Ingle of the British Mu- 
seum for their kindness of sending on loan Metacrangon variabifis and 

.Pontophilus incisus for the comparison of the respective allied species, 
And it is a pleasure to thank Dr. B. F. Kensley of the South African 
Museum for his invaluable suggestions during this study, The au- 
thors’ thanks must be extended to Prof. J. A. Birstein and Dr. N. A. 
Zarenkov of the Moscow State University, Moscow for their helpful 
advice and for preparing the important reprints. The material here 
treated was almost taken by Mr. Hideo Yamashita of the Seikai Re- 
gional Fisheries Research Laboratory, Nagasaki to whom the authors 
express their sincere gratitude. 

References 

Alcock, A. and A. R. S., Anderson, 1899. Natural history notes from H. M. Royal 
Indian marine survey ship ‘Investigator’, commander T. H. Heming, R. N., com- 
manding. An account of the deep-sea Crustacea dredged during the surveying- 
season of 1897-98. Ann. Mag. nat. Hist., (7) 3: 278-292. 

Armstrong, J. C., 1941. The Caridea and Stomatopoda of the second Templeton 
Cracker-American Museum Expedition to the Pacific Ocean, Amer. Mus. Nov., 
1137: l-14, figs. l-4. 

Baker, W. H., 1907. Notes on South Australian Crustacea. Part V. Trans. ROY. 

Sot. S. Aust., 31: 173-191, pls. 13-15. 
Balss, H., 1913. Diagnosen neuer ostasiatischer Macruren. 2001. Am., 42: 234-239. 
Balss, H., 1914. Ostasiatische Decapoden. II. Die Natantia und Reptantia. Abh. 

Bayer. Akad. Wiss., suppl. 2 (10): l-101, figs. l-50, pl. 1. 
Balss, H., 1921. Stomatopoda, Macrura Paguridea und Galatheidea. Results of Dr. 

E. Mjiibergs Swedish Scientific Expeditions to Australia 1910-13. XXIX. K. 
Svenska Vetensk. Akad. Handl., 61 (10): l-24, figs. l-12. 

Barnard, K. H., 1950. Descriptive catalogue of South African decapod Crustacea, 
Ann. S. Afr. Mus., 38: l-837, figs. l-154, 



Bate, C. S., 1888. Report on the Crustacca Macrura collected by II. M. S. Chnl- 
lenger during the years 1873-76. Rep. Voy. Challenger, Zool., 24: i-xc, l-942, 
figs. l-76, pls. l-150. 

Calman, W. T., 1925. On macrurous decapod Crustacea collected in South African 
waters by the S. S. “Pickle”. S. Afr. Fish. Mar. Riol. Surv. Kep., 4 (3): l-26, 
pls. l-4. 

Calman, W. T., 1939. Crustacea: Caridea. Sci. Rep. John Murray Exped., 6: 183- 
224, figs. l-8. 

DoRein, F., 1902. Ostasiatische Decapoden. Abh. Bayer. Akad. Wiss., 21: 633-670, 
figs. A-D, pls. i-6, 

Estampador, E. P., 1937. A check list of Philippine crustacean decapods. Philipp. 
J. Sci., 62: 465-559. 

Fujino, T. and S. Miyake, 1968. On the mandible of the genus Pulaemorr of Japn- 
nese palaemonid shrimps with the discussion on its taxonomic value. OIIMU, 
1: 191-200, figs. l-3. 

Gray, J. E., 1866. Venus’s flower-basket (Euplectella speciosa). Ann. Mag. nat. 
Hist., (3) 18: 487-490. 

Gray, J. E., 1867. Further observations on Venus’s flower-basket (Eupiectella 
speciosa). Ann. Mag. nat. Hist., (3) 19: 44. 

Gurney, R., 1960. Larvae of decapod Crustacea. J. Cramer and H. K. Swann ed. 
Hist. Nat. Class., 8: i-viii, l-306, figs. l-122 [Reprinted for 1942). 

Haan, W. de, 1833-1850. Crustacea. In : P. F.de Siebold, Faune Japonica sive descriptio 
animalium, quae in itinere per Japoniam, jussu et auspiciis superioruni, qui 
summum in India Batava Imperium tenent, suscepto, annis 1823-1830 collegit, 
notis, observationibus et adumbrationibus illustravit : ix-xvi, i-xxxi, vii-xvii, 
l-243, pls. l-55, A-Q, circ. 2. 

IIamada, S. and R. Hamada, 1962. A study of silt distribution in the East China 
and the Yellow Seas. I. On the composition of silt in the fishing grounds of the 
continental shelf, Bull. Seikai Reg. Fish. Ree. Lab., Nagasaki, 27: 61-75, figs. 
1-15. 

Hayashi, K. and S. Miyake, 1968. Three caridean shrimps associated with a medusa 
from Tanabe Bay, Japan. Publ. Seto Mar. Biol. Lab., 16: 11-19, figs. l-4. 

Hayashi, K. and S. Miyake, 1969. A new species of the genus Leptochela from 
northen Kyuehu, Japan (Decapoda, Caridea, Pasiphaeidae). Publ. Amakusa Mar. 
Biol. Lab., 2: 1-8, figs, l-3. 

Holthuis, L. B., 1946. The Decapoda Macrura of the Snellius Expedition. I. The 
Stenopodidae, Nephropaidae, Scyllaridae and Palinuridae. Temminckia, 7 : l-178, 
p18. l-11. 

Holthuis, L, B., 1950. The Decapoda of the Siboga Expedition. Part X. The Palae- 
monidae collected by the Siboga and Snellius Expeditions with remarks on 
other species. I. Subfamily Palaemonidae. Siboga Exped., Monogr. 39a9: l-268, 
figs, l-52. 

Holthuis, L. B., 1952. The Decapoda of the Siboga Expedition. Part. XI. The Palac- 
monidae collected by the Siboga and Snellius Expeditions with remark6 on other 
species. II. Subfamily Pontoniinae. Siboga Exped., Monogr. 39alo: l-253, figs. 
l-110, 1 tab. 

Holthuis, L. B., 1955. The recent genera of the caridean and stenopodidean shrimps 
(class Crustacea, order Decapoda, supersection Natantia) with keys for their 
determination. 2001, Verh., 26: 1-157, figs. l-104, 



310 

Ijimn, I., 1901. Studies on the IIcsnctinellida. Contribution I (Euplectclliclnc). J. 

Coll, Sci. Tokyo, 15: l-299. 

Johnson, D. S., 1961. A synopsis of the Decapoda Caridea and Stenopodidea of 

Singapore, with notec on their distribution and a key to the genera of Caridea 

occurring in Malayan waters. Bull. Nat. Mus., Singapore, 30: 44-79, pl. 2, tab. 1. 

Kemp, S., 1910. The Decapoda Natantia of the coasts of Ireland. Sci. Invest. Fish. 

Br. Ire., 1908, 1: l-190, pls. l-23. 
i 

Kemp, S., 1935. Fauna of the Chilka Lake. Mem. Ind. Mus., 5: 399-325, figs. l-38, 

pls. 12, 13. 

Kemp, S., 1916. Notes on Crustacea Decapoda in the Indian Museum. VI. Indian 

Crangonidae. Rec. Ind. Mus., 12: 355-384, figs. l-7, pl. 8. 

Kemp, S., 1922. Notes on Crustacea Decapodn in the Indian Museum. XV. Pontoni- 

inae. Rec. Ind. MUG., 24 : 3 13-288, figs. l-105, pls. 3-9. 

Kemp, S., 1925. Notes on Crustacea Decapoda in the Indian Museum. XVII. On 

various Caridea. Rec. Ind. Mus., 27: 249-343, figs. l-23. 

Kubo, I., 1940. Studies on Japanese palaemonoid shrimps, II. Pontoniinae. J. Imp. 

Fish, Inst., Tokyo, 34: 31-75, figs. l-36. 

Kubo, I., 1942. Studies on Japanese palaemonoid shrimps. III. Leander. J. Imp. 

Fish. Inst., 35: 17-85, figs. l-33. 

Kubo, I., 1955. On leptochelan shrimp in Japan. Bull. Biogeogr. Sot. Jap., 16-19: 

98-105, figs. l-7. 

Liu, J. Y., 1955. Economic shrimps and prawns of northern China. Mar. Biol. Inst. 

Acad. Sci., Peiping, i-iiii, l-73, figs. l-3, pls. l-24 (in Chinese). 

Man, J. G. de, 1906. Diagnoses of five new species of dacapod Crustacea and of 

the hitherto unknown male of Spirontocaris rectirostris (Stimps.) from the Inland 

Sea of Japan, as also of a new species of Palaernon from Darjeeling, Bengal. 

Ann. Mag. nat. Hist., (7) 17: 400-406. 

Man, J. G. de, 1907. On a collection of Crustacea, Decapoda and Stomopoda chiefly 

from the Inland Sea of Japan, with description of new species. Trans. Linn. 

Sot. Lond. Zool., (2) 9: 387-454, pls. 31-33. 

Man, J. G. de, 1911. The Decapoda of the Siboga Expedition. Part II. Family 

Alpheidae. Siboga Exped., 39a* : 132-465, pls. l-23. 

Man, J. G. de, 1922. The Decapoda of the Siboga Expedition. Part V. On a col- 

lection of macrurous decapod Crustacea of the Siboga Expedition, chiefly 

Penaeidae and Alpheidae. Siboga Exped., Monogr. 39a4 : l-51, pls. l-4. 

Miers, E. J., 1878. On species of Crustacea living within the Venus’s flower-basket 

(Elcplecrella) and in Meyerina claviformis. J. Linn. Sot. Lond. Zool., 13: 506-512, 

pl. 24. 
Miers, E. J., 1879. On a collection of Crustacea made by Capt. H. C. St. John R. 

N., in the Corean and Japanese Seas. Part I. Podophthalmia. Proc. 2001. Sot. 

Lond., 1879: 18-61, pls. l-3. 

Nobili, G., 1906. Faune carcinologique de la Mer Rouge. DCcapodes et Stomato- 

podes. Ann. Sci. nat. 2001.. (9) 4 : l-347, figs. l-12, pls. 1-11. 

Orttnann, A., 1890. Die Unterordnung Natantia Boas, Die Decapoden-Krebse des 
Strassburger Museum, mit besonderer Berticksichtigung der von Herrn Dr. 
Diiderlein bei Japan und bei den Liu-Kiu Inseln gesammelten und z. 2. im Strass- 

burger Museum aufbewahrten Formen. Teil. I. 2001. Jahrb. Syst., 5: 437-543, 

pls. 36, 37. 

Parisi, B., 3919, I, Decapodi giapponesi de1 Museo di Milano, VII, Natantia, Atti 



311 

Sot. Ital. Sci. nat., 58: 59-99, pls. 3-6. 

Paulson, O., 1961. Studies on Crustacea of the lied Sea with notes regarding other 

seas. Part I. Podophthalmata and Edriophthalmata (Cumacea) : i-viii, l-364, 

pls. l-22, Jersalem (English translation of the original Kussian publication for 

18753. 

Rathbun, M. J., 3902. Japanese stalk-eyed crustaceans. Proc. U. S. Nat. Mus., 26: 

23-35, figs. l-24. 

Rathbun, M. J., 1904. Decapod crustaceans of the northwest coast of North Amer- 

ica. llarriman Alaska Exped., 30: l-190, figs. l-95, pls. l-10. 

Rathbun, M. J., 1906. The Brachyura and Macrura of the Hawaiian Islands. Bull. 

U. S. Fish Comm., 23: 827-930, figs. l-79, pls. 3-24. 

Scmper, C., 1868. A few words on Et~plectelia aspergilhm, Owen, and its inhab- 
itants. Ann. Mag. nat. llist., (4) 2: 26-30. 

Stebbing, T. R. Ii., 1914. South African Crustacea (Part VII of S. A. Crustacca, 

for the marine investigations in South Africa). Ann, S. Afr. Mus., 35: l-55, 

figs. 1-7, pls. l-12. 

Stimpson, W., 1860. Prodromuo description1 ‘s animalium evertebratorum, quae in 

Expeditione ad Oceanum Pacificurn Septentrionalem, a Republica Federata 

missa, C. Kinggold et J. Rodgers Ducibus, observavit et descripsit. Proc. Acad. 

nat. Sci. Pila., 1860: 22-48 (91-117). 

Urita, T., 1926. On macrurous and brachyurous crustaceans from Tsingtao. Zoo]. 

Mag., 38: 421-438. 

Urita, T., 1942. Decapod crustaceans from Saghalien, Japan. Bull. Biogeogr. Sot. 

Japan, 12: l-78, figs. l-16. 

Wollebaek, A., 1906. Le dbveloppement du genre Scferocrungon, G. 0. Sars. Bergens 

Mus. Aarb., 11 : 1-9, pls. 1, 2. 

Yaldwyn, J. C., 1960. Crustacea Decapoda Natantia from the Chatham Rise: A 

deep water bottom from New Zealand. Bull. N. 2. Dept. sci. industr. Rcs., 139: 

13-53, figs. l-10. 

Yokoya, Y., 1927. Notes on two alpheid shrimps from Japan. J. Coll. Agr. Tokyo, 

9: 171-176, pl. 1. 

Yokoya, Y., 1930. Report of the biological survey of Mutsu Bay, 16. Macrura of 

Mutsu Bay. Sci. Rep. Tohoku Imp. Univ., (4) 5: 525-548, pi. 16. 

Yokoya, Y., 1933. On the distribution of decapod crustaceans inhabiting the con- 

tinental shelf around Japan, chiefly based upon the materials collected by S. S. 

SBy&Maru, during the years 1923-1930. J. Coll. Agr. Tokyo, 12: l-226, figs. 

1-71. 

Yokoya, Y., 1939. Macrura and Anomura of decapod Crustacea found in the neigh- 

bourhood of Onagawa, Miyagi-ken. Sci. Rep. Tohoku Imp. Univ., (4) 14: 262- 

289, figs. l-13. 

Yoshida, II., 1941. Important marine shrimps and lobsters of Tybscn (Korea). 

Bull, Fish. Exper. Sta., llusan, 7: l-36, figs. l-15, pls. l-13. 

Yu, S. C., 1930. Note sur les crevettes chinoises appartenant au genre Leander 

Desm. avec description de nouvelles espGces. Bull. Sot. zoo]. France, 55: 553- 

573, figs. 1-4. 

Yu, S. C., 1930a. Deux nouvelles crevettes de Chine. Bull. Sot. zool. France, 55: 

454-463, figs. 1-4. 

YU, S. C., 1936. Report on the macrurous Crustacea collected during the “Hainan 



Biological Expedition” in 1934. Chin. J. Zool., 2: 85-99, figs. 1-7. 
Zarenkov, N. A., 1965. Revision of the genera Crangon Fabricius and Sclerocrangon 

G. 0. Sars (Decapoda, Crustacea). 2001. Mag. 44: 1761-1775, figs. 1-9 (in 
Russian). 

Zarenkov, N. A., 1965a. Geographical distribution of caridean shrimp, the family 
Crangonidae and problem on origin of the Antarctic genus Nororrangon. Ocea- 
nogr., 5 (1): 147-155, figs. 1-5 (in Russian). 


