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INTRODUCTION

The order Dendrochirotida is characterized by the dendritic tentacles with which introvert can be
pulled down into the aquapharyngeal bulb by the contraction of five retractor muscles attached to the
radial pieces of calcareous ring. The order contains the most various species in 6 orders of
Echinodermata and occurs in all seas.

The study on the Korean holothurians was began by Mitsukuri {(1912) who reported one species,
Stichopus japonicus in the Sea of Japan. Since then 14 species, including Stichopus japonicus,
have been recorded in Korea and six of them belong to order Dendrochirotida (Kamita and Sato,
1941; Rho and Shin, 1984, 1986; Yi, 1985).

The present study is carried out to clarify the taxonomy and distribution of the order in Korea. As a
result, 16 species, 13 genera, 4 families were identified and 11 species of them were found for the
first time in Korean fauna. In this paper, 11 unrecorded species were described and illustrated with
plates.

MATERIALS AND METHODS

Materials were collected at 10 localities in the coastal lines and islands of Korea from April 1971 to
September 1992 (Fig. 1). The specimens were living in the intertidal and subtidal zone, and found
from various habitats such as sand, mud, between the roots of seaweeds and under the rock. They
were anesthetized with menthol and after relaxation, fixed in 75% methyl alcohol. Their external and
internal features were observed under the stereomicroscope. And then, some pieces of body wall of
trunk, tentacles, tube feet and so on were taken out, and resolved with clorax to observe the
calcareous deposits according to parts. They were observed under the light microscope but in detail
under the scanning electron microscope (JSM 35FC).

The systematic scheme of Pawson (1965) and Heding and Panning (1954) were consulted in this
study. The specimens are deposited in the Department of Biology, Ewha Womans University.

RESULTS

Class Holothuroidea de Balinville, 1834 ;A 7
Subclass Dendrochirotacea Grube, 1840 F4 o7}
Order Dendrochirotida Grube, 1840 FFE 5
Family Psolidae Perrier, 1902 vl &84 3
Genus Psolus Oken, 1815  v]&8]4F & (4

Phylum Echinodermata Klein, 1784 SoEFEE 7
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Fig. 1. Localities from which specimens of the present study were coliected.

1. Psolus squamatus (Miiller, 1788) H|= a4 (AIED(PL. 1, Figs. 1-6)

Holothuria squamata Miiller, 1788 (Taf. X., figs. 1-3).

Cuvieria squamata: Selenka, 1867 (p. 343).

Psolus (Cuvieria) squamatus var ?: Théel, 1886 (pp. 89-90, 129, pl. VI, figs. 2, pl. XV, figs. 1-2).

Psolus squamatus: Clark, 1901a (p. 171); 1901b (p. 491); Mitsukuri, 1912 (p. 225); Ohshima,
1915 (p. 280); Ekman, 1923 (pp. 1-59); Mortensen, 1927 (pp. 417-419); Pawson, 1969 (p. 129);
Imaoka, 1980 (pp. 361-372).

Psolus asper: Augustin, 1908 (pp. 30-31).

Psolus squamatus var. segregatus: Ekman, 1925 (p. 136); Deichmann, 1941 (pp. 147-148);
1947 (p. 340-341); Dormantay, 1953 (p. 138).
Material examined. Sokch'o, Jun. 29, 1988, 4 specimens (J.W. Lee and J.E. Lee).
Description. Size of body measured about 3-5.2 x 1.2-2 cm. Specimens almost flat with a circular
sole folded in (Pl. 1, Fig. 1). In more contracted specimen, ventral having a narrow groove and sole
not seen, so calcified scales of dorsal seem to cover whole body. But specimen with well exposed sole
also found (Pl. 1, Fig. 4). Sole very thin, oval and white with two rows of tube feet in margin. No tube
feet at midventral radius except a few at both ends. Dorsal surface covered with scales and no tube
feet (P1.1, Fig. 3). Mouth and anus open to dorsal side and not projected. Scales with fine granules on

surface oval, ivory or white, 4-7 mm long, and smaller-at boundary part with ventral sole. Usually, 9-
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11 scales between mouth and anus. And they relatively even in size. Five large triangular scales that
enclosing mouth not form five distinct oral valves because of smaller scales at intervals. So no clear
boundary with the other parts of dorsal. Very small scales enclosing anus and also not form 5 distinct
valves but distinguished from the others by size. Tentacles 10 in number and white.

One large polian vesicle at left dorsal interradius, which wide and 1c¢m long. One stone canal with
a very wrinkled spherical madreporite hanging on dorsal mesentery. Respiratory trees two, each
running along lateral side of body, the right one long up to mouth and the left one smaller. Well
developed retractor muscles of ventral divided with longitudial muscles at 2/3 below of body. But, at
the midventral radius, retractor muscles not found, and two dorsal ones divided at about anus. Gonad
two, one in each side of dorsal mesentery and each genital tubules cylinder form without branches.

Calcareous deposits of sole a few perforated plate with some projections on surface. And they with
3-5 large holes and 0.15-0.2 mm in diameter (Pl. 1, Fig. 5). In tentacles, many perforated plates with
smooth surface seen and its size 0.4-0.6 mm (Pl. 1, Fig. 6). Sometimes small and bended ones also
found but almost over 0.2 mm.

Calcareous ring simple and radial and interradial pieces separated each other. A notch seen on
anterior margin of radial piece and, at bottom of it, with a shallow notch. Interradial pieces look alike
with radial except triangular anterior (Pl. 1, Fig. 2).

Distribution. North Atlantic (north Europe and Canada), Falkland, Barents Sea, Greenland, Pacific
(America, Chile, Japan, and Korea).

Family Phyllophoridae Oestergren, 1907 AAAN A 2
Subfamily Phyllophorinae Oestergren, 1907 QAL l4F ob (A1 A)
Genus Lipotrapeza Clark, 1938 sEaA &(21A)

2. Lipotrapeza japonicus Heding and Panning, 1954 3}235||AH AIE])(Pl. 2, Figs. 1-10)

Lipotrapeza japonicus Heding and Panning, 1954 (pp. 176-178, Text-fig. 85).

Material examined. Mip'o, Jul. 14, 1974, 4 specimens (B.J. Rho); Dec. 28, 1974, 5 specimens
(B.J. Rho and J.I. Song); Apr. 25, 1975, one specimen (J.1. Song and K.H. Lee); May 14, 1980, 2
specimens (B.J. Rho).

Description. Contracted body with many traverse wrinkles, measured about 1.5-7 x 0.6-2.0 cm.
Body sligtly curved, fusiform and posterior more slender than anterior. Tube feet distributed evenly all
over body, therefore no difference between dorsal and ventral views (Pl. 2, Fig. 1}. Color of body
from light ocher to light brown. Tentacles 20 in number, which arranged basically two large ones at
each interradius and middle and small ones at each radius in pair. But specimens with 18-22 tentacles
also found. Surrounding anus, 10 anal papillae that twin at each radius seen and, inside of each twin
of them, an anal tooth found.

Longitudinal and retractor muscle well developed. This divided from that at 1/2-1/3 below of body
and connected with radial piece of calcareous ring. Dorsal retractor muscles divided at lower part
than ventral. Polian vesicle 1-3, stone canal one and respiratory tree two. Gonad in bundle along
both side of dorsal mesentery and each genital tubule cylinderic form with no branches.

No clacareous deposits in body wall except posterior tip, in which a few tables found. And they
with 4 pillared spire and some teeth on their tip of spire. Their size of disk 0.08-0.1 mm wide and
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spire 0.05-0.06 mm high. Calcareous deposits of tube feet plates of 0.15 x 0.07-0.08 mm and 0.
25-0.35 mm end plate (Pl. 2, Fig. 4). In tentacles, rosettes of 0.05-0.18 mm with many projections
on surface and rods of 0.05-0.15 x 0.005-0.01 mm with some holes at both ends observed.
Sometimes, rods also with a few projections on surface (Pl. 2, Figs. 5-10). Rosettes found in introvert
(PL. 2, Fig. 3).

Shape of calcareous ring various depending on specimens. But, in all specimens, radial pieces
having a median notch on anterior margin and two lesser notches, one to each side of median notch.
And they also with middle or long posterior bifurcate mosaic processes. Interradial pieces also mosaic
with triangular anterior but no posterior processes. A posterior notch of radial up to the middle of
interradial (Pl. 2, Fig. 2).

Distribution. Japan, Korea.

Genus Phyllophorus Grube, 1840 AAMA &4

by

(A4)
3. Phyllophorus (Phyllothuria) hypsiphyrga (von Marenzeller, 1881)
=2 &alat (AE)PL 3, Figs. 1-9)

Orcula hypsipyrga von Marenzeller, 1881 (pp. 135-136, Taf. 5, fig. 10); Théel, 1886 (pp. 97,
149, pl. V, fig. 6a-b); Mitsukuri, 1896 (p. 410); Sluiter, 1901 (p. 109).

Phyllophorus hypsipyrga: Ohshima, 1912 (pp. 87-91); 1919 (p. 147).

Phyllophorus (Phyllothuria) hypsiphyrga: Heding and Panning, 1954 (pp. 54, 151-152); Clark
and Rowe, 1971 (pl. 29, fig. 19).

Material examined. Chakyakto, 2 specimens; Yeosu, Aug. 7, 1973, 1 specimen (B.J. Rho).
Description. Contracted body 5-10 x 1.3-2.2 cm in size, slightly curved, and fusiform with more
slender posterior (Pl. 3, Fig. 1). Color of body brown or dark brown in alcohol. Tube feet can
contracted completely and distributed all over body. Body wall with many traverse wrinkles and a little
rough for calcareous deposits. Tentacles 20 in number and unequal in size. Large ones disposed at
interradii in five pairs and, inner of them, middle and small ones at each radius in pair.

Retractor muscles divided at 1/5 below of body. Two respiratory tree extended long and one stone
canal connected to dorsal mesentery. One large polian vesicle, about 2 cm long, at left dorsal
interradius. Gonad developed along both sides of dorsal mesentery and each genital tubule cylinderic
form with some branches. One specimen with ova (0.05 mm) collected on August, 1973.

Calcareous deposits of body wall tables with 4 pillared spire. Disk of table, which about 0.07-0.1
mm in diameter, with 10-20 holes and its margin somewhat irregular but smooth (Pl. 3, Figs. 3-5).
Length of table’s spire, 0.1 mm and its end meet as a tip or with 4 teeth. In tube feet, 0.25 mm end
plate and modified tables appear. This thick and mostly larger than those of body wall, thikened, with
inclined spire or bended disk (pl. 3, fig. 6). In introvert, 0.02-0.03 mm rosettes, scarecely 0.07 mm,
found (Pl. 3, Figs. 8-9). Very small and thin rods found in tentacles and its size 0.05-0.08 x 0.002-
0.003 mm (Pl. 3, Fig. 7).

Five radial pieces of calcareous ring having a median notch on anterior margin and, both side of it,
two lesser ones more. Radial also having a long posterior bifurcate processes that composed of 7-8
fragments. Interradial pieces perfect or composed of 2-3 fragments with triangular anterior part (Pl.
3, Fig. 2).
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Distribution. China, Japan, Korea.

Remarks. The sizes of deposits in these specimens’ tentacles (0.05-0.08 mm) are larger than those
of Ohshima {1912) who described them as 0.04-0.16 mm. But the rest are in accord with this study.
Heding and Pannig (1954) excluded Orcula hypsipyrga of Théel (1886} for the difference in the
shape of calcareous ring and deposit. But the variability of this species is very high so we include the
Orcula hypsipyrga. In spite of the variability, this species is characterized by having the high-spired
tables, radial piece of calcareous ring with a long posterior bifurcate processe and perfect or 2-3

fragmented interradial.

4. Phyllophorus (Phyllothuria) ordinatus Chang, 1935 7} A|Er&4F (A& (PL 4, Figs. 1-9)

Phyllophorus ordinatus Chang, 1935 (p. 4-8, figs. 3-5).

Phyllophorus (Phyllothuria) ordinatus: Heding and Panning, 1954 (pp. 153-154).

Material examined. Chakyakto, Apr. 25, 1971, 5 specimens; Oct. 22, 1983, 1 specimen; May 4,
1985, 2 specimens; Oct. 4, 1986, 1 specimen; Feb., 1988, 7 specimens; Oct. 6, 1990, 7
specimens; Sep. 28, 1991, 8 specimens; Sep. 26, 1992, 3 specimens; Chebudo, Apr. 16, 1988, 5
specimens (B.J. Rho and J.W. Lee).

Description. Body U-shape, fusiform and 7-14 x 2-2.5 cm in size (Pl.4, Fig.1). But size of two
young specimens, 3 X 0.8 and 4.5 X 1.5 cm respectively. Tube feet distribute all over body but
more in ventral and, in relaxed body, rows running from anterior to posterior seen. Anal papillae 10
which twin at each radius and inside of them, five anal teeth found. Color of body various from light
brown to dark brown and the end of podia, white. Tentacles 19-22 and their size nearly equal but
according to specimens, somewhat different in size. So no rule in size and arrangement of tentacles.

One stone canal hanging on dorsal mesentery and one polian vesicle 2-2.5 ¢cm long on left dorsal
interradius. Retracfor muscles divided with longitudinal muscles at 1/5 below of body. Respiratory
tree two and gonad developed along both side of dorsal mesentery. Gonad tubule cylinderic form
with no branches.

Calcareous deposits of body wall tables, disks of which 0.1 mm in diameter and irregular but
smooth on margin. Spire composed of four pillars and they 0.07-0.08 mm high. One large holes at
the center of disks and surrounding it more than eight small holes seen (Pl. 4, Fig. 4). And, in tube
feet, tables also seen but sizes of their disk 0.2-0.25 mm in diameter and their spire 0.1 mm high (Pl.
4, Figs. 5-9). End plate 0.3 mm in diameter, composed of many plates. In introvert, 0.05-0.08 mm
rosettes and often 0.1 x 0.005 mm rods found. In tentacles, no rosettes but rods of various size
found. They ranged from 0.1-0.2 x 0.005-0.01 mm to 0.2-0.35 x 0.015-0.03 mm and both ends
of them with some holes or branches (Pl. 4, Fig. 3).

Pieces of calcareous ring somewhat wide. Radial pieces having a symmetrical notch on anterior
margin and two lesser ones, on both sides of median notch. They also having posterior bifurcate
processes that composed of 5-7 fragments. Interradial pieces perfact with triangular anterior and a
notch at bottom (Pl. 4, Fig. 2).

Distribution. China (Yin-Tao, Chiao-Chou Bay)}, Korea.
Remarks. This species have been collected for a long time in Chakyakto and the specimens which
collected in April and October have the very developed gonad, therefore we suppose these to be the

spawnning season of this species. Chang (1935) described this species having the tentacles of two
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different sizes. But in this study, completely relaxed specimens were observed and their tentacles were
all equal.

Subfamily Semperiellinae Heding and Panning, 1954 Al ol (2A)
Genus Neothyonidium Deichmann, 1938 HleAeus & (A3])

5. Neothyonidium minutum (Ohshima, .915) UW2A|2L =3lAH(AIE)PL 5, Figs. 1-4)

Phyllophorus minutus Oshima, 1915 (p. 279, Tab. 11, fig. 31a-b).

Neothyonidium munutum: Heding and Panning, 1954 (pp. 194-196, Abb. 96).

Material examined. Ch'ujado, Feb. 6, 1986, 1 specimen {(J.W. Lee and J.E. Lee), 100 m dept of
water.

Description. Specimen with little internal organs and no posterior part of body. But calcareous ring
and anterior part of body perfect, so autotomy supposed (Pl. 5, Fig. 1). Size of specimen 1.5 x 0.5
cm. Tube feet distributed all over body but, for contraction, exact distribution can not observed. Color
of body dark brown in alcohol. Tentacles 20 in number, large ones disposed at each interradius in five
pairs and small ones at each radius, also in five pairs. Retractor muscles divided at 0.4 cm below of
specimen. Genital tubules cylinderic form with no branches.

Calcareous deposits of body wall tables with two pillared spire. Disk of table 0.06-0.09 mm wide
and with 4 or 8 large holes (Pl. b, Fig. 4). Spire having one or no cross beam and two teeth on its
end. In tube feet, tables with long disk of 0.09-0.1 x 0.04-0.05 mm seen. Rods found in tentacles
and their size 0.1-0.2 x 0.003-0.01 mm, with some holes in both ends (Pl. 5, Fig. 3).

Calcareous ring mosaic as a whole and 1.3 cm long at radial. Radial pieces having a deep median
notch on anterior margin and 2 lesser notches, one to each side of median notch. And they also with
1 cm long posterior bifurcate processes. Interradial pieces 1.2 ¢cm long and anterior sharp margin a
little lower than radial. Between radial and interradial, border not clear (Pl. 5, Fig. 2).

Distribution. Japan, Korea.

Family Cucumariidae Ludwig, 1894 AL o}
Subfamily Thyonidiinae Heding and Panning, 1954 Al 14 ]—44-(
Genus Cucumella Ludwig and Heding, 1935 F3d g3
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6. Cucumella problematica Heding and. Pazning, 1954 FRAUBZAH(ALED)
(Pl. 6, Figs. 1-10)

Cucumella problematica Heding and Panning, 1954 (pp. 68-69).
Material examined. Mip’o, Jun. 5, 1983, 6 specimens (S. Shin); Changho, Aug. 7, 1983, 1
specimen (J.H. Park and J.E. Seo).
Description. Contracted body 1-1.5 x 0.3-0.6 cm in size. Body fusiform with more slender
posterior and color of it light brown or brown in alcohol (Pl. 6, Fig. 1). Tube feet large and arranged
in two rows at each radius. And no tube feet found at interradii. 5 anal teeth surrounding anus.
Tentacles 20, large ones disposed at each interradius in five pairs and, inner of them, small ones at
each radius, also in five pairs. Body wall thin and somewhat rough for calcareous deposits.

Retractor muscles divided with longitudinal muscles about middle of body. Stone canal one, polian
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vesicle one and respiratory tree two. Gonad very developed and each genital tubule two or three
times branched. In contraction, aquapharyngeal bulb with 2 cm calcareous ring filling up 1/2-1/3 of
coelom.

Calcareous deposits of body wall tables with 3 pillared spire. Disks of them 0.07-0.08 mm in
diameter and spire 0.04-0.05 mm high and with 3-6 teeth at its end (Pl. 6, Figs. 3, 7). Three large
holes in the center of disk and they surrounded by 3-10 small holes. Disk alike triangle and its margin
smooth. In introvert, tables which alike those of body wall found but their sizes smaller as 0.03-0.04
mm (PL.6, Fig. 5). In tube feet, tables, disks of which 0.07-0.11 mm wide, and 0.2-0.23 mm end
plate found (Pl. 6, Figs. 8-10). In tentacles, rods which with many branches and sometimes developed
as plate found. And their shapes irregular and their size various as 0.05-0.3 x 0.003-0.03 mm (PL.6,
Figs. 4, 6).

Radial and interradial pieces of calcareous ring linked slenderly each other. Anterior of interradial
pieces arrowhead form and posterior of them thinly divided in two, which linked to radial. Radial
pieces which higher than interradial, having a deep median notch on anterior margin and, at both
sides of it, two low notches showed. Posterior of radial with a wide notch and no process (Pl. 6, Fig.
2).

Distribution. Japan, Korea.

Genus Neocucumis Deichmann, 1944 Al Ak

4

(A3)

7. Neocucumis watasei (Oshima, 1915)  2{E}M|AIZHAH(AIED(PL. 7, Figs. 1-9)
Pseudocucumis watasei Ohshima, 1915 (pp. 273-274, pl. 10, fig. 25a-b); 1919 (p. 147).
Neocucumis watasei: Heding and Panning, 1954 (pp. 76-78).

Material examined. Mip'o, Jul. 15, 1974, 1 specimen (B.J. Rho); May 25, 1981, 1 specimen (J.E.
Seo and J.I. Song); Jun. 5, 1983, 1 specimen (S. Shin).
Description. Relaxed body cylinderic form and, including 0.4-0.8 cm inverted introvert, 1.8-3.5 x
0.45-0.5 cm in size (Pl. 7, Fig. 1). Tube feet arranged in two rows at each radius but, on introvert,
they changed to oral papillae of zigzag row. Relaxed tube feet 1-1.3 mm long and no tube feet on
interradii. Body wall thin but somewhat coarse for calcareous deposits. Color of body light ocher or
white. Tentacles 20 in number, large ones disposed at interradii in five pairs and small and very small
ones at each radius in pair but a little difference seen depending on specimens.

Stone canal one and madreporite alike overlapped two disks. One polian vesicle at left dorsal
interradius and two respiratory tree with long, slender and simple branches. Gonad two tufts and
genital tubules thin at base, but thickening toward the end and mostly dibranched.

Calcareous deposit of body wall tables with 0.08 mm disk and 0.05-0.06 mm spire. Spire
composed of 4 pillars at base but unites by twos and with 2-4 teeth at its end. Disk having many
holes and a cross structure protruded from underside of disk (Pl.7, Figs. 6, 8). In tube feet, tables also
seen but disks of them extending to both ends so 0.1 mm long and cross structure of disk not
protruded (Pl. 7, Figs. 7, 9). In introvert, tables found, which somewhat slender and 0.05-0.06 mm in
size (Pl. 7, Figs. 4-5). In tentacles, 0.06-0.5 x 0.01-0.05 mm rods appear, which a little bended with
holes at both ends or on the whole, and scarecely with some branches (Pl. 7, Fig. 3).

Radial pieces of calcareous ring wide, with a deep anterior notch and, at both side of it, with two
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lesser notches more. Interradial pieces which a little lower than radial triangular form with a deep and
wide posterior notch (Pl. 7, Fig. 2).
Distribution. Japan, Korea.

Genus Amphicyclus Bell, 1884 ol d &4

S

A4)
8. Amphicyclus japonicus Bell, 1884 o| 2l E4=sll4H (A& (Pl 5, Figs. 5-9)

Amphicyclus japonicus Bell, 1844 (p. 254); Théel, 1886 (p. 126); Ohshima, 1912 {pp. 71-76,
pl. 1, figs. 5-6); 1915 (p. 276); Heding and Panning, 1954 (pp. 87-88).

Pseudocucumis japonicus: Mitsukuri, 1896 (p. 410); Bedford, 1898 (p. 844); Augustin, 1908 (p.
29).

Material examined. Ch'ujado, Feb. 6, 1986, 1 specimen (J.W. Lee & J.E. Seo), 100m dept of
water, in the triton.

Description. Contracted body 4 x 1 cm in size, cylinderic form with a little more slender posterior
(Pl. 5, Fig. 5). Tube feet arranged in two rows at each radius but toward the both ends of body,
changed like a zigzag. Length of relaxed tube feet 1-2mm long. Color of body dark brown and the
end of tube feet almost white. Tentacles 25 in three different sizes, large ones at each interradius in
five pairs and, inner of them, two small ones and a middle one at each radius. Color of introvert and
tentacles ivory.

Retractor muscles well developed and divided at 1/2-2/3 below of body and dorsal ones devided at
the lower site than ventral. Two Polian vesicles situated at left dorsal interradius and left ventral
interradius respectively. And they slender and 1-1.2cm long. Stone canal one and madreporite like
overlapped two disks. Gonad two tufts and each genital tubules dibranched. Respiratory tree two.

No calcareous deposits in body wall. In tube feet, both end plates which 0.27 mm wide and,
surrounding them, 0.1-0.15 mm long plates observed. But in posterior end of body and introvert,
tables with two pillared spire found. Spire of them low and almostly reduced. Disks 0.07-0.08 mm in
diameter with thin frame and 4-8 holes (Pl. 5, Fig. 7). In tentacles, rods which 0.1-0.14 mm with
both ends branched or with some small holes seen (Pl. 5, Figs. 6,9).

Shape of calcareous ring peculiar with 4 notches on anterior margin of radial. Anterior part of
radial broad, middle part of it narrow and posterior of it broad again. Radial pieces separated from
interradial. Interradial pieces lower than radial. Their anterior like an arrowhead form and their
posterior dibranched so look like inverted Y (Pl. 5, Fig. 8).

Distribution. Japan, Korea.

Remarks. This species had beed recorded only in Japan but in this study, it also found in Chejudo.
The present specimens has the great similarity with Amphicyclus thomsoni of New Zealand and
Amphicyclus mortensoni of Australia (Heding and Panning, 1954). Heding and Panning (1954)
devided these three species for the slight differences of their calcareous rings and deposits and
geographical distribution. But we suppose these three species to be closely related each other or

maybe one species.
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Subfamily Cucumariinae Ludwig, 1894 Ak ofz(A1A])
Genus Cucumaria de Blainville, 1830 A &

9. Cucumaria japonica Semper, 1868  E2ZAH(Al2])(Pl. 8, Figs. 1-9)

Cucumaria japonica Semper, 1868 (p. 236); Theel, 1886 (p. 110); Mitsukuri, 1896 (p. 409);

Clark, 1902 (p. 562); Augustin, 1908 (pp. 25-26, Text-fig. 18); Edwards, 1908 (pp. 61-62); Britten,
1906 (p. 133-135); Mitsukuri, 1912 (pp. 242-246, pl. VIII, figs. 67-68); Ohshima, 1915 (p. 255;
1919, p. 145); Bush, 1918 (p. 39, pl.9, fig. 44); Oguro, 1961 (p. 2); Uchida et al., 1963 p. 27).
Material examined. Kojin, Nov. 22, 1980, 1 specimen (B.J. Rho & S. Shin}; Chumunjin, May 26,
1985, 2 specimens (H.S. Choe).
Description. Body oval form and 5.5-7.5 x 3.5-4cm in size. Color of body light brown or brwon in
alcohol (Pl. 8, Figs. 1, 2). Tube feet arranged in 2 rows at each radius but in the middle part of
contracted body, 3 rows also found. They can contracted completely and their color lighter than body
wall. In two ventral interradii, no tube feet seen but, in three dorsal interradii, a few small ones
scatterd. Below introvert, 3-4 oral papillae observed at each radius. They like as tube feet but having
a little longer and slender tips. Surrounding anus, 5 pairs of anal papillae found and inside of them 5
anal teeth also located. Tentacles, all of equal size, 10 in number and they large and thickly
developed.

Retractor muscles devided at 2/3 below of body. Longitudinal muscles thick and each of them with
a vertical groove at center, so look like two bands. One polian vesicle 3.5-4 ¢cm long and situated at
left dorsal interradius. Stone canal two each winds up and connects wrinkled sperical madreporite.
Gonad two tufts and each genital tubules very slender and 3-3.5 cm long.

Calcareous deposits of body wall perforated plates of 0.1-0.15 mm in size. They having some
risings on surface and one spiny end which protruded out (Pl. 8, Fig. 3). In tube feet, perforated plate
of 0.15-0.25 mm appear and they protruded toward two or three directions (Pl. 8, Figs. 5, 6). End
plates of tube feet composed of several irregular plates. In oral papillae, plates such as tube feet found
but they differ from those of tube feet in size, 0.2-0.3 mm. And they also with many risings and
protruded toward all directions (Pl. 8, Fig. 7). In tentacles, rods with some holes and irregular
perforated plates found. Plate of tentacles, 0.15-0.25 mm and smooth on surface (Pl. 8, Fig. 8). In
introvert, small perforated plates which 0.1 mm in size with risings on surface and thin frame seen
(P1. 8, Fig. 9).

Calcareous ring weekly developed with narrow anterior part. Radial piece having a small notch on
anterior margin and with a large posterior notch. Interradial pieces having sharp anterior and a
posterior notch (Pl. 8, Fig. 4).

Distribution. Japan, Korea, Sakhalin.

1]

10. Cucumaria miniata Brandt, 1835
Cladodactyla miniata Brandt, 1835 (p. 44).
Cucumaria miniata: Selenka, 1867 (p. 350); Théel, 1886 (p. 102); Clark, 1901a (pp. 166, 171);

1901b (pp. 485, 493); Britten, 1906 (p. 141-143); Ohshima, 1915 (pp. 255-256).

Cucumaria albida: Selenka, 1867 (p. 350, Taf. XX, fig: 109).

gk (MAEDPL 9, Figs. 1-5)

0
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Material examind. Kojin, Aug. 15, 1980, 1 specimen (B.J. Rho and S. Shin).

Desdription. Body cylinderic form and posterior part of it a little slender (Pl. 9, Fig. 1). Size of
relaxed body 3.5 x lcm. Tube feet arranged in two rows which like a zigzag at each radius but
entirely not found in interradii. Tentacles 10 in number and all of equal size. Color of body brown in
alcohol and 5 anal teeth located around anus.

Retractor muscles somewhat slender and devided at 1/2 below of body. One stone canal winding
up and connected spherical wrinkled madreporite. Polian vesicle one at left dorsal interradius and 5
mm long. Respiratory tree two.

Body wall smooth on surface and calcareous deposits scarcely found. But in tube feet, irregular
perforated plates of 0.1-0.25 mm observed. They having some small rising on surface and one spiny
end which protruded out. And occasionally, they protruded toward 2-3 directions (Pl. 9, Figs. 3-4). In
tentacles, irregular deposits which between plate and rod seen. And their size small of 0.1mm and
smooth on surface (Pl. 9, Fig. 5).

Calcareous ring week and fragile. Anterior part of them like rod and, posterior of them with a
notch which like semicircle (Pl. 9, Fig. 2).

Distribution. Alaska, Sitka, California, Japan, Korea.

Remarks. This species is similar to Cucumaria japonica in the shape of calcareous ring and
deposits but the body of this species much slender and smaller than that of Cucumaria japonica. And
this species also different in that tube feet are completely restricted on radial and arranged in zigzag.

Genus Pseudocnus Panning, 1949 FEAFA (A7)

S

11. Pseudocnus capensis (Théel, 1886} TEIFASA(AME)PL 10, Figs. 1-12)

Cucumaria capensis Théel, 1886 (pp. 62-64, pl. 5, fig. 2); Mitsukuri, 1912 (pp. 233-235, pl.
VIII, fig. 74, text-fig. 45); Ohshima, 1915 (p. 258; 1919, p. 145).

Pseudocnus capensis: Panning, 1962 (p. 70).

Material examined. Mip'o, Jun. 5, 1983, many specimens(S. Shin); T okch okto, Oct. 16, 1985,
one specimens (J.I. Song, J.W. Lee and H.S. Choe).

Description. Body cylinder or fusiform, and 1-2.5 x 0.35-1 ¢m in size (Pl. 10, Figs. 1-2). In most
specimens, both ends of body bended up. Color of body ocher but small black spots scattered on
dorsal side so tinged with black and introvert also somewhat black. In ventral, tube feet arranged in
two rows at each radius but, in two lateral radii, like a zigzag. Dorsal of body hard for fir-cone shaped
plates which covering as small scales. Tube feet of dorsal which scattered in both radii and interradii
smaller than those of ventral. Scale structure observed more precisely about anus and mouth. Body
wall thick and hard for many calcareous deposits. Tentacles 10 in number and two midventral ones
smaller than the others. 5 small anal teeth appear.

Retractor muscles devide 1/2-1/3 below of body. Polian vesicle one at left dorsal interradius and
stone canal one. Gonad two tufts and each genital tubule slende, with no branch. Respiratory tree
two.

Calcareous deposits of body wall knobbed button with 4 or more holes which 0.06-0.15 mm in
size and baskets which small and flat observed (Pl. 10, Figs. 5, 8, 11). In ventral, knobbed button
developed to large and thick ones and 0.2-0.3 mm in size (Pl. 10, Fig. 12). In tube feet, 0.3-0.4 mm
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rods (Pl. 10, Fig. 6) and 0.2 mm endplate found (Pl. 10, Fig. 4). In dorsal, large and thick fir-cone
shaped plate which 0.4-0.5 mm in size found and for which scale-like structure of dorsal appears (Pl.
10, Figs. 7, 10). In tentacles, irregular rods, which bended or branched at both ends of them and
widened at middle part (Pl. 10, Fig. 9). And they various in size as 0.05-0.4 x 0.005-0.05 mm.
Rosettes and, occasionally, small rods which similar those of tentacles appear in introvert.

Calcareous ring simple so radial and interradial pieces alike each other. But anterior of radial plate
have a small notch and anterior of interradial triangular. Notchs in posterior of radial deeper than
interradial (Pl. 10, Fig. 3).

Distribution. Timore Island, Sulu Islands, Cape Town, Japan, Korea.

Remarks. The fir-cone shaped plate of dorsal of this species have a spiny protrusion which more
developed in the small specimens. But, on the contrary, the plate have the more smooth margin in
large or old specimens. So we can supposed the fir-cone shaped plate to change smooth gradually as

time passes.

ABSTRACT

The present study is to examine the taxonomy and distribution of holothurians
(especially Subclass Dendrochirotacea) as a part of study on marine invertevrate of
Korea. The materials were collected at 10 localities in the coastal seas and islands of
Korea from April, 1971 to September, 1992. As a result, 16 dendrochirotida species
belonging to 13 genera, 4 families were identified, of which 11 species have not been

recorded in Korean tauna before.
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EXPLANATION OF PLATES 1-10

PLATE 1
Psolus squamatus (Miiller, 1788) W] =84} (scale size: 1,3,4-1 cm; 2-1 mm; 5, 6-0.1 mm)
Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.
Fig. 3. Dorsal view of body.
Fig. 4. Ventral view of body.
Fig. 5. Plates from sole.

Fig. 6. Plates from tentacle.

PLATE 2

Lipotrapeza japonicus Heding & Panning, 1954 3} & &4} (scale size: 1-1 cm; 2-1 mm; 4, 5, 6, 9-0.1
mm; 3, 7, 8, 10-0.01 mm)

Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.

Fig. 3. Rosette from introvert.

Fig. 4. Plate from body wall.
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Figs. 5~10. Rosettes and rods from tentacle.

PLATE 3

Phyllophorus (Phyllothuria) hypsipyrga (von Marenzeller, 1881) =& %3l 4} (scale size: 1-1 cm; 2-2 mm;
3, 4, 6-0.05 mm; 5-0.1 mm; 7, 8, 9-0.02 mm)

Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.

Figs. 3~5. Tables from body wall.

Fig. 6. Lateral view of table from podia.

Fig. 7. Rods from tentacle.

Figs. 8~9. Rosettes from introvert.

PLATE 4

Phyllophorus (Phyllothuria) ordinatus Chang, 1935 7}Algtall 4t (scale size: 1-1 cm; 2-2 mm; 3, 4, 6, 7,
8-0.1 mm; 5, 9-0.05 mm)

Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.

Fig. 3. Rods from tentacle.

Fig. 4. Tables from body wall.

Figs. 5~9. Tables from podia.

PLATE 5

Neothyonidium minutum (Ohshima, 1915) 4] @A) @ U =34}t (scale size: 1, 2-2 mm; 3-0.1 mm; 4-0.05
mm)

Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.

Fig. 3. Rods from tentacle.

Fig. 4. Tables from body wall.

Amphicyclus japonicus Bell, 1884 o] 1 & 48] 4} (scale size: 5-1 cm; 6, 7-0.1 mm; 81 mm)
Fig. 5. Right lateral view of body.

Figs. 6, 9. Rods from tentacle.

Fig. 7. Tables from introvert.

Fig. 8. A part of calcareous ring.

PLATE 6

Cucumella problematica Heding & Panning, 1954 FZ W al#-4b (scale size: 1-2 mm; 2-1 mm; 3, 5,
8-0.1 mm; 4, 6, 7, 9, 10-0.05 mm)

Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.

Fig. 3. Tables from body wall.

Fig. 4, 6. Rods from tentacle.

Fig. 5. Disk of table from introvert.
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Fig. 7. Lateral view of table from body wall.
Fig. 8. Tables from podia.

Fig. 9. Disks of tables from podia

Fig. 10. Lateral view of table from podia.

PLATE 7

Neocucumis watasei (Ohshima, 1915) 2Fe}A4| 41 B4t (scale size: 1-5 mm; 2-1 mm; 3, 5, 6, 7, 8, 9-0.05
mm; 4-0.1 mm)

Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.

Fig. 3. Rods from tentacle.

Figs. 4, 5. Tables from introvert.

Figs. 6, 8. Tables from body wall.

Fig. 7. End plate and tables from podia.

Fig. 9. Table from podia.

PLATE 8

Cucumaria japonica Semper, 1867 €19 %4} (scale size: 1, 2-1cm; 3, 5, 6,7, 8, 9-0.1 mm; 4-5 mm)
Fig. 1. Right lateral view of relaxed body.

Fig. 2. Right lateral view of contracted body.

Fig. 3. Plates from body wall.

Fig. 4. A part of calcareous ring.

Figs. 5, 6. Plates from podia.

Fig. 7. Plates from papillae of introvert.

Fig. 8. Rods or plates from tentacle.

Fig. 9. Plates from introvert.

PLATE 9

Cucumaria miniata Brandt, 1835 234} (scale size: 1-1 cm; 2-1 mm; 3, 4, 5-0.1 mm)
Fig. 1. Right lateral view of body.

Fig. 2. A part of calcareous ring.

Figs. 3, 4. Plates from podia.

Fig. 5. Rods or plates of tentacle.

PLATE 10

Pseudocnus capensis (Théel, 1886) =3 284} (scale size: 1-5 mm; 2-2 mm; 3-1 mm; 4,6,7,9,
10, 12-0.1 mm; 5, 8, 11-0.05 mm)

Fig. 1. Right lateral view of body.

Fig. 2. Right lateral view of young individual.

Fig. 3. A part of calcareous ring.

Fig. 4. End plate from podia.

Fig. 5. Minute flat cup from body wall.
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Fig. 6. rods from podia.

Figs. 7, 10. Fir-cone plate from dorsal body wall.
Fig. 8, 11. Knobbed plates from body wall.

Fig. 9. Rods from tentacles.

Fig. 12. Fir-cone plate from ventral body wall.
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PLATE 10




