
INTRODUCTION

The salpidae is the one of large family of holoplanktonic tuni-
cates. Forty species in 13 genera have been described in
Salpidae (Chihara and Murano, 1997; Esnal and Daponte,
1999). In Korea, three species in three genera, Salpa fusifor-
mis Cuvier, 1804, Iasis zonaria (Pallas, 1774), and Thalia
democratica (Forskal, 1775), have been previously reported
in the family Salpidae (Rho, 1967; Kim et al., 2010). In this
study, Ihlea punctata is newly identified and Salpa fusifor-
mis is redescribed with unrecorded solitary zooid stage in
Korea. Four species of four genera in this family are current-
ly recorded from Korean waters.

The specimens were collected with a 417 μm mesh IKMT
net and preserved in 4% buffered formalin or 80% ethyl alco-
hol. The abbreviation M indicates the muscle band. Body
lengths of the most specimens were measured from the ter-
minus of the oral aperture to the atrial aperture, while aggre-
gate zooids of S. fusiformis were measured from the tip of
anterior projection to the tip of posterior projection. The
materials examined in this study have been deposited in the
Seodaemun Museum of Natural History.

SYSTEMATIC ACCOUNTS

Phylum Chordata Bateson, 1885
Subphylum Tunicata Larmarck, 1816

Class Thaliacea Nielsen, 1995
Order Salpida Uljanin, 1884
Family Salpidae Lahille, 1888
Subfamily Salpinae Yount, 1954
1*Genus Ihlea Metcalf, 1919
2*Ihlea punctata (Forskal, 1775) (Fig. 1A, B)

Salpa punctata Forskal, 1775, p. 114, pl. 35, fig. C (cited
from Yount, 1954; Van Soest, 1975).

Ihlea punctata: Fraser, 1947, p. 2; Yount, 1954, p. 295, fig.
10; Van Soest, 1975, p. 119; Madin, 1991, p. 110, fig. T-
10; Chihara and Murano, 1997, p. 1370; Esnal and Daponte,
1999, p. 1434, fig. 3.25.

Material examined. 162 solitary zooids and 215 aggregate
zooids, South Sea, 34�05′N 127�96′E, 1 Apr. 2008; 1 soli-
tary zooid and 9 aggregate zooids, South Sea, 34�05′N 127�
96′E, 3 Apr. 2008.
Description. Solitary zooid (Fig. 1A): 10-25 mm long, body
oval-cylindrical. Test thin, flabby and entirely smooth. Oral
aperture and atrial opening terminal. Broad eight muscle con-
tinuous around body. MI contiguous with intermediate mus-
cle dorsally. Many muscle contiguous or fused at mid-dorsal
region. Oral retractor well developed. Dorsal tubercle elon-
gated, separated from ganglion with short distance. Branchial
septum slender, extending from dorsal tubercle to gut. Endo-
style thin, extending from behind oral to gut. Gut project
with tight circular loop.

Aggregate zooid (Fig. 1B): 5-25 mm long, body elongated
oval. Test very flabby. Oral opening anteriodorsal and atrial
opeing posteriordorsal. Six muscles asymmetrically arrang-
ed. MI to MII separate in right side, while fused in left side.
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Fig. 1. Ihlea punctata. A, solitary zooid, dorsal view; B, aggregate zooid, dorsal view. Salpa fusiformis. C, solitary zooid, dorsal view;
D, aggregate zooid, dorsal view (Br, branchial septum; Dt, dorsal tubercle; e, embryo; End, endostyle; G, ganglion; i.m., intermedi-
ate muscle; N, nucleus; I-VX, body muscles). Scale bars==3 mm (A, B, D), 2 mm (C).
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MIII to MVI contiguous or fused in mid-dorsal region. Dor-
sal tubercle and ganglion anteriodorsally. Branchial septum
slender, extending from ganglion to beginning of gut. Endo-
style thin, extending from behind oral to posterior ventrally.
Gut project with tight circular loop. Embryo between MV
and MVI in right side.
Remarks. Mature specimens of solitary zooid showed the
stolon tightly coiled underneath the gut nucleus. All examin-
ed specimens are sinistral individuals.
Distribution. Pacific Ocean, Atlantic Ocean, Mediterranean
Sea.

Genus Salpa Forskal, 1775
Salpa fusiformis Cuvier, 1804 (Fig. 1C, D)

Salpa fusiformis Cuvier, 1804, p. 112, fig. IV (cited from
Berrill, 1950; Yount, 1954); Tokioka, 1937, p. 223; Fraser,
1947, p. 2; Thompson, 1948, p. 156, pl. 70, figs. 1, 2, pl.
71, figs. 1-3; Berrill, 1950, p. 293, fig. 106; Yount, 1954,
p. 297, figs. 11, 12, 15, 16; Berrill, 1961, p. 150; Rho,
1967, p. 369, fig. 4; Gosner, 1971, p. 611, fig. 24. Yamaji,
1984, p. 447, pl. 139, figs. 2a, 2b; Zheng et al., 1989, p.
389; Madin, 1991, p. 111, fig. T-14; Chihara and Murano,
1997, p. 1366; Van Soest, 1998, p. 237, fig. 14.2, table
14.2; Esnal and Daponte, 1999, p. 1431, fig. 3.10.

Material examined. 1 solitary zooid and 2 aggregate zooids,
East Sea, 38�00′N 130�33′E, 18 Apr. 2001; 358 solitary
zooids and 2143 aggregate zooids, South Sea, 35�39′N 130�
29′E, 24 Apr. 2001; 100 solitary zooids and 14 aggregate
zooids, South Sea, 35�14′N 129�47′E, 24 Apr. 2001; 12
aggregate zooids, Straits of Korea, 32�29′N 127�29′E, 24
Sep. 2002; 1 solitary zooid and 1 aggregate zooid, East Sea,
37�30′N 129�10′E, 1 Dec. 2003; 6 solitary zooids, South
Sea, 34�05′N 127�96′E, 1 Apr. 2007; 2 aggregate zooids,
South Sea, 34�05′N 127�96′E, 4 Jan. 2008; 8 solitary zooids
and 48 aggregate zooids, South Sea, 34�05′N 127�96′E, 1
Apr. 2008; 2 solitary zooids and 7 aggregate zooids, South
Sea, 34�05′N 127�96′E, 3 Apr. 2008; 2 aggregate zooids,
Jejudo Is., 33�12′N 126�36′E, 22 June 2009.
Description. Solitary zooid (Fig. 1C): 5-35 mm long, elon-
gate, cylindrical body. Test entirely smooth. Oral and atrial
opening terminal. Nine muscles continuous dorsally, while
interrupted ventrally. MI to MIII and MVIII to MIX widely
fused in mid-dorsal line. MIV to MVII arranged parallel.
Dorsal tubercle elongated with ends turned inwards. Endo-
style thin, extends from behind oral to front of gut. Branchial
septum slender, extend from ganglion to gut. Gut forms a
compact nucleus between MVIII and MIX ventrally.

Aggregate zooid (Fig. 1D): 5-38 mm long, Elongate, fusi-
form body with anterior and posterior projections. Test thick,
film, entirely smooth. Six body muscles continuous dorsally,

while interrupted ventrally. MI to MIV and MV to MVI con-
tiguous or fused in mid-dorsal line. MV to MVI fused later-
ally. Dorsal tubercle short and straight. Endostyle thin, extends
from behind oral to beginning of gut. Branchial septum slen-
der, extending from ganglion to gut. Gut with tight circular
loop, located posterior in right side. Embryo locates behind
of MV in right side dorsally.
Remarks. Mature specimens of solitary zooid showed the
stolon extending forward from nucleus. Rho (1967) described
only aggregate zooid in Korea. In this study, description of
solitary zooids and taxonomic characters of aggregate zooids
undescribed in Rho (1967) are added.
Distribution. Pacific Ocean, Atlantic Ocean, Indian Ocean,
Antarctic Ocean, Arctic Ocean.
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