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Hoi Jeong Yang® and Jong Bum Park
(Department of Life Sciences, Silla University, Busan 617-736, Korea)

ABSTRACT

The first zoea of R. uritai is described in detail, based on laboratory-hatched
material. The first zoea of R. uritai can be distinguished from that of R.
conspiciocellus and R. durbanensis by the rostrum downwards, overreaching distal
margin of the outer flagellum of the antenna, the endopod of the antenna with short
seta as well as long plumose seta distally, and the scale of the antenna six-
segmented. The shape of the telson can be a distinguishing character of the first

zoea of Rhynchocinetes from that of Cinetorhynchus.
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INTRODUCTION

The Rhynchocinetidae characterized by having the typically movable rostrum (Okuno, 1997a),
are currently represented by two genera Cinetorhynchus and Rhynchocinetes. The shrimps of
Rhynchocinetes are widely distributed through the Indo-Pacific (Okuno, 1997b); however, only
one species Rhynchocinetes uritai Kubo, 1942 is known from Korean waters (Kim and Kim,
1997).

Larvae are known for Cinetorhynchus and Rhynchocinetes as belonging to nine species: five
species of C. erythrostictus Okuno, 1997, C. hendersoni (Kemp, 1925), C. reticulatus Okuno,
1997, C. rigens (Gordon, 1936), and C. striatus (Nomura and Hayashi, 1992) (see Burkenroad,
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1939; Gurney and Lebour, 1941; Gurney, 1942, Maihara and Kyoya, 2001a, b; Maihara, 2002b);
four species of R. conspiciocellus Okuno and Takeda, 1992, R. durbanensis Gordon, 1936, R.
typus H. Milne Edwards, 1837, and E. uritai (see Albornoz and Wehrtmann, 1997; Matoba and
Shokita, 1998; Maihara, 2002a, b). Several unidentified larvae of Rhynchocinetes, collected from
the northern Red Sea, have been described by Williamson (1970). Maihara (2002a) reported the
complete larval development of R. uritai from Japanese waters; however, his description was
limited to a brief and inaccurate illustration.

This study, therefore, re-describes the first zoea of R. uritai in detail, compares its morphologi-
cal characteristics with those of R. conspiciocellus and R. durbanensis, and distinguishes the first
zoea of Rhynchocinetes from that of Cinetorhynchus.

MATERIALS AND METHODS

On October 2000, ovigerous females of Rhynchocinetes uritai were collected from Jeju-do
Korea. Newly hatched zoea was preserved in 7% neutral Formalin for later examination. Drawings
were made with the help of a camera lucida. Measurements and setal counts were based on five
specimens. Carapace length (CL) was measured from the postorbital margin to the posteromedian
margin of the carapace. The setal armature of appendages is described from proximal to distal

segments.

RESULTS

First zoea (Fig. 1)

CL. 0.360(0.328-0.368) mm.

Carapace (Fig. 1A, B). Rostrum downwards, overreaching distal margin of outer flagellum of
antennule; anterior and posterior dorsomedian papillae present; pterygostomian spine present;
supraorbital and antennal spines absent; anteroventral and posteroventral denticles absent; eyes
sessile.

Antennule (Fig. 1C). Peduncle unsegmented; inner flagellum with long plumose seta; outer
flagellum with 3 aesthetascs, short plumose seta, and long simple seta.

Antenna (Fig. 1D). Peduncle with denticulate spine on inner distal margin; endopod rod-like,
reaching 0.64 of exopod {scale), with long plumose seta and short simple seta distally; scale 6-
segmented, with 11 plumose setae and distolateral spine.

Mandibles (Fig. 1E). Incisor and molar processes well-developed, without palps; left mandible
with lacinia mobilis between molar and incisor processes; right mandible with 2 teeth in that angle.

Maxillule (Fig. 1F). Coxal endite with 6 plumodenticulate setae; basal endite with 5 cuspidate
setae; endopod 2-segmented: proximal segment with short simple seta and 2 long plumodenti-
culate setae; distal segment with 3 plumodenticulate setae; lobule present, with 3 plumose setae.

Maxilla (Fig. 1G). Coxal endite bilobed, with 944 plumodenticulate setae; basal endite bilobed,

with 4-+4 plumodenticulate setae; endopod with 9 setae arranged 3, 2, 1, 3 and fine hairs on outer
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Fig. 1. First zoea of Rhynchocinetes uritai. A, habitus, lateral; B, carapace, lateral; C, antennule; D, antenna;
E, mandibles; F, maxillule; G, maxilla; H, first maxilliped; I, second maxilliped; J, third maxilliped; K, telson and
uropod, dorsal, Scale bars = 0.1 mm.
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margin; scaphognathite with 5 plumose setae and fine hairs on margin.

First maxilliped (Fig. 1H). Coxa with 5 plumodenticulate setae; basis with 12 plumodenticulate
setae, arranged 3, 3, 3, 3; endopod 4-segmented, with 3, 1, 2, 341 setae; first two segment with
fine hairs on inner margin; exopod with 3 distal natatory setae.

Second maxilliped (Fig. 1I). Coxa with plumodenticulate seta; basis with 9 plumodenticulate
setae, arranged 1, 2, 3, 3; endopod 4-segmented, with 3, 1, 2, 441 setae; first segment with fine
hairs on inner margin; exopod with 3 distal natatory setae.

Third maxilliped (Fig. 1J). Coxa unarmed; basis with 4 plumodenticulate setae; endopod 4-
segmented, with 2, 1, 2, 341 setae; exopod with 5{2 subdistal, 3 distal) natatory setae.

Pereopods (Fig. 1A). Absent.

Abdomen (Fig. 1A). Composed of 5 somites, sixth somite not differentiated; all somites without
spines; third somite slightly dorsal hump back in lateral view; pleopods absent.

Telson and uropod (Fig. 1K). Telson subtriangular, with deep median concavity; median
concavity reaching base of outermost pair of posterior setae; posterior margin with 7+7 setae;
bases of all setae except outermost with row of minute spinules; outermost 2 pairs plumose only on

inner side; fifth seta as long as fourth seta. Uropod absent.

DISCUSSION

Although our description of the first zoea of R. uritai somewhat coincides with that provided by
Maihara (2002a), there are a number of differences between the descriptions. Differences in
number of setal counts of the endopod of the maxillule, coxal endite of the maxilla, and the
endopod of the first maxilliped may be due to intraspecific variation as this can be also seen in
other caridean zoea of Nauticaris magellanica (A. Milne Edwards, 1891) (see Thatje and Bacardit,
2000). However, differences in the endopod of the maxilla, and the telson are questionable (Table
1). Maihara (2002a) described and illustrated the setation of the endopod of the maxilla in R. uritai
as being variable through zoeal stages, as well as the outermost pair of posterior setae of the telson
in the first zoea only being plumose on the inner side. In general, the setation of the endopod of
the maxilla is usually consistent throughout caridean zoeal stages. Also the telson, in the case of
planktotrophic first caridean zoea, has usually 747 posterior setae, of which outermost two pairs
are plumose on the inner side. Thus, discrepancies for the endopod of the maxilla and the telson in
descriptions likely resulted from his inaccurate observation.

There are larval descriptions for two species of Rhynchocinetes from Japan: R. conspiciocellus
(see Matoba and Shokita, 1998); and R. durbanensis (see Maihara, 2002b). The first zoea of R.
uritai can be separated from that of R. conspiciocellus and R. durbanensis by the rostrum
downwards, overreaching distal margin of the outer flagellum of the antenna, the endopod of the
antenna with short seta as well as long plumose seta distally, and the scale of the antenna six-
segmented. In the first zoea of R. conspiciocellus and R. durbanensis, the rostrum is straight,
reaching distal margin of the outer flagellum of the antenna, the endopod of the antenna has long
plumose seta only, and the scale of the antenna is five-segmented.

In his description on the rhynchocinetid larvae, Maihara (2002b) regarded it impossible to
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Table 1. Descriptions between the first zoea of R. uritai. * = data from figure; ? = data unknown.

Maihara (2002a)

Present study

Rostrum

Carapace
pterygostomian spine
Antennule
peduncle

inner flagellum

Antenna
peduncle
scale

Mandible
lacinia mobilis

Maxillule
basal endite
endopod

Maxilla
coxal endite
basal endite
endopod

First maxilliped
coxa
basis
endopod

Second maxilliped
coxa
basis
endopod

Third maxilliped
coxa
basis
endopod

Telson
posterior setae

row of minute spinules

straight, reaching distal margin of
peduncle of antenna in lateral view*

absent®

1 distal seta*

3 aesthetascs

1 inner naked distal spine*

11 plumose setae

?
2, 3 setae

6+ 2 setae®
244 setae*
241,142 setae

?
?
2,1,2,3+41 setae*

?
?
3,1,2,440 setae®

?
2 setae
1+1,141,1,3+1 setae

first pair plumose only on inner side

?

downwards, overreaching distal margin
of outer flagellum of antenna in lateral view

present

unarmed

3 aesthetascs, 1 simple seta, 1 plumose seta

1 inner denticulate distal spine

11 plumose setae, 1 distolateral spine

present

5 cuspidate setae
3, 3 setae

944 setae
4+4 setae
3,2, 1, 3(9) setae

5 setae
3,3,3,3(12) setae
3,1,2,3+1 setae

1 seta
1,2, 3, 3(9) setae
3,1,2,4+1 setae

unarmed
4 setae
2,1,2 341 setae

first two pairs plumose only on inner side

base of second to seventh pairs of plumose setae

distinguish the larvae of Rhynchocinetes from those of Cinetorhynchus. The shape of the telson

of both genera, however, differs from each other and can be a distinguishing character of the first

zoea of Rhynchocinetes from that of Cinetorhynchus. As shown in Fig. 2, in Rhynchocinetes,

distal margin of the median concavity of the telson is deep and reaches the base of the outermost
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Rhynchocinetes conspiciocellus
Rhynchocinetes durbanensis
Rhynchocinetes typus

Rhynchocinetes uritai

Cinetorhynchus erythrostictus

Cinetorhynchus hendersoni

Cinetorhynchus reticulatus

Cinetorhynchus striatus

Fig. 2. Telson in rhynchocinetid first zoea (B and C are modified from Maihara, 2002b and Maihara and
Kyoya, 2001a, respectively).

pair of posterior setae. The degree of the median concavity of the telson in Cinetorhynchus is
variable from species to species; however, the median concavity of the telson is shallow and never
reaches the base of the outermost pair of posterior setae. More detailed descriptions of
Cinetorhynchus larvae are required to establish other generic differences.



Yang and Park—First Zoea of Rhynchocinetes uritai 7

ACKNOWLEDGEMENTS

The authors sincerely thank Dr. H. S. Ko of the Department of Life Sciences, Silla University for
providing us with ovigerous females. This work is supported by a grant from Nakdong River
Research Institute, Silla University, 2002.

REFERENCES

Albornoz, L. and I. S. Wehrtmann, 1997. Descripciondy clave de los primeros estadios larvales de camarones
carideos (Decapoda: Hippolytidae, Alpheidae, Rhynchocinetidae) de aguas costeras de Chile. Invest. Mar.,
Valparaiso, 25: 121-133.

Burkenroad, M. D.; 1939. Some remarks upon non-peneid Crustacea Decapoda. Ann. Mag. Nat. Hist., Ser.
11, 3(15): 310-318.

Gurney, R., 1942. Larvae of Decapod Crustacea. Ray Society, London, pp. 1-306.

Gurney, R. and M. V. Lebour, 1941. On the larvae of certain Crustacea Macrura, mainly from Bermuda. 3. The
larval stages of Rhynchocinetes rigens Gordon. J. Linn. Soc. Lond., 41: 113-124.

Kim, H. S. and W. Kim, 1997. Order Decapoda. In The Korean Society of Systematic Zoology, ed., Lists of
Animals in Korea {excluding insects). Academy Publishing Co., Seoul, pp. 212-223.

Maihara, Y., 2002a. Larval stages of the rhynchocinetid shrimp, Rhynchocinetes uritai Kubo, 1942 (Decapoda,
Caridea, Rhynchocinetidae) reared under laboratory condition. Sci. Rep. Mus., Tokai Univ., 4: 59-77.

Maihara, Y., 2002b. Taxonomic study of the family Rhynchocinetidae (Crustacea, Decapoda, Caridea) based on
larval characters and description of six Japanese species reared under the laboratory conditions. Ph. D.
thesis, Tokai Univ., Japan, pp. 1-117.

Maihara, Y. and N. Kyoya, 2001a. Larval stages of the rhynchocinetid shrimp, Cinetorhynchus striatus
(Nomura and Hayashi, 1992) (Decapoda, Caridea, Rhynchocinetidae) reared in the laboratory. Sci. Rep.
Mus., Tokai Univ., 3: 43-62.

Maihara, Y. and N. Kyoya, 2001b. Larval stages of the rhynchocinetid shrimp, Cinetorhynchus hendersoni
(Kemp, 1925) (Decapoda, Caridea, Rhynchocinetidae) reared in the laboratory condition. Bull. Inst. Ocn.
Res. Develop., Tokai Univ., 22: 75-91.

Matoba, H. and S. Shokita, 1998. Larval development of the rhynchocinetid shrimp, Rhynchocinetes
conspiciocellus Okuno and Takeda {Decapoda, Caridea, Rhynchocinetidae) reared under laboratory
conditions. Crustacean Res., 27: 40-69.

Okuno, J., 1997a. Crustacea Decapoda: review on the genus Cinetorhynchus Holthuis, 1995 from the Indo-
West Pacific (Caridea: Rhynchocinetidae). In Richer De Forges, B., ed., Les Fonds Meubles des Lagons de
Nouvelle-Calédonie (Sedimentologie, Benthos). Etudes and Theses, ORSTOM, Paris, 3: 31-58.

Okuno, J., 1997b. Rhynchocinetes holthuisi, a new shrimp from the Gulf of Aquba, northern Red Sea
(Crustacea; Decapoda: Rhynchocinetidae). Zool. Meded., 71: 43-51.

Thatje, S. and R. Bacardit, 2000. Morphological variability in larval stages of Nauticaris magellanica {A. Milne
Edwards, 1891) (Decapoda: Caridea: Hippolytidae) from South American waters. Bull. Mar. Sci., 66(2):
375-398.



8 Korean J. Syst. Zool. 20(1), April 2004

Williamson, D. . 1970. On a collection of planktonic Decapoda and Stomatopoda (Crustacea) from the easl

coast of the Sinai Peninsula, northern Red Sea. Bull. Sea Fish. Res. Stn., Haifa, Israel, 56: 1-48.

RECEIVED: 7 October 2003
ACCEPTED: 12 December 2003

YA S (7 Aol ahE: IEASH) ) A1z oh A4

F 8 g F oW

(Mo sty 4 zetat)

e

F
£

AP AA 533 1YX S (Rhynchocinetes uritai) 9] A1z ol S 4
A& 71t TN Alzeol FAL ol 2 e olvfEo] T E
o8 wZAMHE AU tFo] i Fo 71 FAEYG #S FEI UL o
ArttZ 9@ B EelvEE 7t ¥ 4 R. conspiciocellus®} R. durbanensis®]
A1z ot SAF FEAT Y-S5 Cinetorhynchus:2] A1zl oF F4
< meniye) RYeE 2z $EE F ik

M



