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The Echiuroidea collected by the Biological Survey of Mutsu Bay
is represented by only two species belonging to different genera. They
are Urechis unicinctus (von DrascHg) (Text-figs. 1-3) and Ikeda
taenioides (IKEDA) (Text-fig. 4).

Of these two species the former is rather common, being found
at several localities in Mutsu Bay, while the latter is imperfectly known,
only the proboscis of the animal being obtained.

I wish to express my sincere thanks to Professor S. Hozawa for
his kind advices given during the course of the present investigation.

DESCRIPTION OF THE SPECIES.
Genus URECHIS SEITZ.

Prae-oral proboscis short, scoop-shaped. Two genital hooks exist
close to and behind the mouth, and a circle of anal hooks surrounds
the anus:. Two or three pairs of segmental organs, each provided
with two long spiral extentions of the lips of the coelomic aperture.
Alimentary canal long, convoluted. A spacious rectum which serves
as a respiratory organ, is led to a muscular cloaca. Two anal vesicles
are attached to the cloaca at its ventro-lateral surface. No definite
blood-system is present.

1. Urechis unicinctus (voN DRASCHE).
(Text-fig. 1-3)

Ein Echiuroid, WiLLEMOES-SuHM, 1876, p. 102.
Echiurus wnicinctus, voN DRrascHE, 1881, pp. 3-5, PL. XX, Fig. 1; E. SELENKA,

1 Contributions from the Marine Biological Station, Asamushi, Aomori-Ken. No. 63.
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1885, pp. 6-7, Pls. I, TIT1; W. FiscuEr, 1895, p. 21; A. Surerey, 1899
(), p. 344; A. L. Emsreron, 1900, pp. 77-97, Pls. VII-X, Text-fig. 1;
L Tkepa, 1904, pp. 59-60; 1924, p. 38; A. Ostroumov, 1909, p. 319;
J. W. SpenceL, 1921 (1), p. 356.

Urechis unicinctus, Pu. Serrz, 1907, p. 30; J. W. Spenger, 1912 (2), pp. 173-212;

W. FiscHER, 1914 (2), pp. 1-28; 1921, p. 423.

‘ Spiractetor unicinctus, A, S. SKoriRov, 1909, pp. 77-102.
This species is very common and is obtainable abundantly every-
where along the coast of Japan. The fishermen use this animal as
bait. In Mutsu Bay it is found in great abundance, too. This animal

was reported for the first time by

WiriEMoEs-Suam (1876, p. 102),
who says, “ Ein Echiurid der den
Fischern als Kéder dient und wohl
in Schlamm dicht am Ufer vor-
kommt. Der 3-4 Zoll lange Wurm
stimmt ganz mit den Merkmalen
der Gattung Echiurus iiberein, hat
aber hinter nicht zwei Hakenkrinze,
sondern nur einen.” But it was
not named specifically at that time.
In 1881, RicHArRD voN DrascHE
described this animal as a new
species under the name of Echiurus
unicinctus, using the specimens
collected by A. voN Rorerz from
South Japan.

I have collected a great number
of specimens of this species at
Moura, Nonai, and Asamushi near
the Marine Biological Station.

The animal (Text-fig. 1) lives in
a U-shaped tube made in the
muddy sand of the sea-bottom. The
inner surface of the tube is smooth
being plastered with the mud mixed
with mucous secretion of the worm.

Text-fig. 1. Urechis unicinctus (Von
DraschE). Natural size. The tube has two apertures, one

1
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Text-fig. 2. Urechis unicinctus (voN DRASCHE). Specimen dissected. as,
muscle sheath of anterior ventral setae; av, anal vesicle; cg, -ciliated groove;
ci, collateral intestine; er, crop; cs, caudal seta; f, fixing-muscles; g, gizzard;
i,Zintestine; n, ventral nerve-cord; o, oesophagus; p, proboscis; ph, pharynx;
v, rectum; rm, radiating-muscles; sl, spiral lips; so, segmental organs. (Natural
size). '

at each end. Both ends of the tube are slightly elevated above the
level of the sand in the manner of short chimneys.
The said specimens measure 13-250 mm. in length and 9-30 mm.
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in thickness. The smaller specimens are covered by very thin, colour-
less and somewhat translucent skin, while the larger ones are covered
by thick, light reddish and entirely opaque skin.

The proboscis (Text-fig. 2, p) is represented merely by a bluntly-
pointed prae-oral lobe of conical shape, about 5 mm. long, not showing
any constriction which distinguishes the proboscis from the body proper
as in the cases of Echiurus pallasii and of all the members of the
genus Thalassema. In these forms, the proboscis is easily cut off at
the point of the constriction, but in Urechis unicinctus it is not the
case for the reason above mentioned. Of the present species, VON
DrascHE denied the existence of the proboscis saying, ““ Beide Exem-
plaren fehlte der Kopflappen (Riissel).” This misunderstanding is also
said to be caused from the same reason.

At the base of the proboscis-lobe exists the mouth, facing ventrally.

The whole outer surface of the body is densely covered with a
large number of papillae which do not show any definite arrangement,
save that they are apt to be arranged in transverse rows surrounding
the body. The papillae are extremely variable both in form and size:
they are sometimes roundish and sometimes elliptical in surface view,
and measure 0.1-0.6 mm. in diameter at the base. In the middle
region of the body proper, the papillae are comparatively small and

flat; while in the regions near both extremities, they are larger

measuring 0.5-1.0 mm. both in height and in diameter at the base.
The papillae found on the proboscis are exceedingly small and flat.
In the region of the segmental organs there exists a broad band which
is beset with a number of large papillae arranged in rows.

On both sides of the ventral median line and slightly behind the
mouth, there projects a pair of hooks (or setae) with their free extre-
mities markedly recurved. They are called genital hooks (or setae) or
anterior ventral hooks (or setae). Of each of the hooks two parts
may be distinguished : the straight basal portion and the curved apical
portion. The basal portion of the hook lies always in the body cavity
enclosed in a muscular sheath supported by numerous strong radiating-
muscles. (Text-fig. 2, rm). The apical portion of the hook which
occupies about one-fourth of the whole length of the hook is laterally
compressed and is sometimes exposed outside of the body surface but
also is able to be withdrawn into the body-wall by means of the
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radiating-muscles above alluded to.

At the posterior end of the body, surrounding the anus, there is
a single circlet of hooks (or setae) called caudal hooks (or setae) or
peri-anal hooks (or setae) (Textfig. 2, cs). The circlet consists of
10-13 setae which are smaller and thinner than the anterior ventral
setae, ‘measuring 4-8 mm. in length. Each of the setae is nearly
straight and is sharply pointed at its free extremity, while the basal
three-fourths of its length are enclosed in a muscular sheath and
protrude into the body-cavity. Two of these hooks placed on each
side of the mid-ventral line are rather widely separated from each
other; while the others are arranged almost at equidistance.

Just behind the genital hooks, on the ventral side, two pairs of
minute pores are found; these are the external apertures of the seg-
mental organs (or nephridia) (Text-fig. 2, so).

The body-wall (Text-fig. 3) is covered externally by a thin cuticle
(Text-fig. 3, ¢). Beneath this comes the epidermal layer (Text-fig. 3,
ep) ‘which is comparatively thick and appears to be composed of cells
of glandular nature. Beneath the epidermal layer there occurs the
cutis (Text-fig. 3, cu), namely, a connective tissue layer'. The muscle
layers come next: the outermost, first layer is made up of circularly
arranged fibres (Text-fig. 3, cmo); the second is of longitudinal fibres
(Text-fig. 3, Im). There exists a well-developed connective tissue layer
(Text-fig. 3, ct) between these two muscle layers. The third is oblique
(Text-fig. 3, obm). The fourth is again circular (Text-fig. 3, cmi).
The innermost layer of the body-wall is formed by the peritoneum
(Text-fig. 3, p) which is made up of a single cell-layer, and lines the
body cavity. ;

The alimentary canal is represented by a long coiled tube fastened
to the body-wall by means of numerous stout fixing-muscles (Text-fig.
2, ). The mode of convolution of the alimentary canal seems to be
generally constant. Of the alimentary canal, there may be distinguished
the following eight parts:—

1) Mouth.

2) Pharynx (Text-fig. 2, ph), the first portion led from the mouth,
is a large muscular sac about 15 mm. long and is attached to the
body-wall by the fixing-muscles.

3) Oesophagus (Text-fig. 2, o), thick-walled muscular tube, measur-
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Text-fig. 3. Urechis unicinctus (voN DrascHE). Transverse section through
the body-wall in the middle of the worm. ¢, cuticle; cmi, inner circular muscle
layer; cmo, outer circular muscle layer; ct, connective tissue layer; cu, cutis;
ep, epidermal layer; lm, longitudinal musele layer; obm, oblique muscle layers;
p. peritoneum. (x44).

ing about 30 mm. in length.

4) Crop (Textfig. 2, cr), the short coiled portion.

5) Gizzard (Textfig. 2, g), a narrow straight canal running down
to the posterior end of the body-cavity. It is about 60 mm. in length.

6) Intestine (Textfig. 2, i). It is represented by a long coiled
tube, attached to the body-wall at several places, by means of fixing-
muscles. The intestine is accompanied by a narrow canal called the
collateral intestine (Text-fig. 2, ci) running along nearly its whole
length. The collateral intestine is otherwise called **siphon”, “ acces-
sory intestine ” and * Nebendarm” by various authors. GREEFF thought
that it was a blood vessel and said that it was to be called “ Darm-
vene”. In regard to this organ, Selenka was of the same opinion
as GREEFF and thus he also used the term “blood vessel” in his
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report on Gephyrea'iof the Challenger Expedition. The collateral
intestine, at both its extremities, is transferred into the ciliated groove
(Text-fig. 2, cg) which also runs along the intestine.

7) Rectum (Text-fig. 2, r), a broad and greatly extensible tube about
90 mm. long. It runs down straightly along the left side of the ventral
nerve-cord (Textfig. 2, n), and terminates in the anus at the posterior
extremity of the body. A number of fixing-muscles arranged in a row
fasten the rectum to the inner surface of the body-wall at the left side.

8) Anus, which is terminal in position.

There exist no blood vessels in the body proper, but an irregular
sinus system is met with in the proboscis. The sinuses are narrow
at first but gradually become broader and form at last very spacious
cavities which directly communicate with the body cavity. '

There is a single ventral nerve-cord (Textfig. 2, n), extending from
mouth to anus; it sends off many side branches on both sides which
penetrate into :clhe body-wall and thus the cord is at the same time
fixed Yo the inner surface of the body-wall. No ganglia are seen in
the ventral nerve-cord. ;

Situated at the posterior end of the body-cavity is a pair of anal
vesicles (Text-fig. 2, av), which are often called * posterior nephridia ”.
Each vesicle arises from the posterior region of the rectum at the
ventro-lateral side. The basal one-fourth of its length is fastened to
the body-wall by means of several fine fixing-muscles; while the
remaining three-fourths are set free in the body-cavity. A large number
of ciliated funnels are distributed on the outer wall of the anal vesicle.
The function of these organs, according to EmBLETON (1900, p. 89),
is excretory.

Behind the two anterior ventral hooks, there exist two pairs of
segmental organs (Text-fig. 2, so), each consisting of a tube provided
with two orifices at the inner end. By means of one of these orifices
it communicates with the body-cavity and it also opens to the exterior
by the other. Two lips (Textfig. 2, sl) which surround the inner
orifice of the segmental organ are greatly prolonged and, moreover, are
spirally twisted forming 12-20 coils. They are broad at the base but
taper towards the extremity and contain no lumen inside. A ciliated
groove runs spirally along its whole length. The segmental organs
serve as the gonoducts and the eggs and the sperms are carried to
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the exterior from the body-cavity by these organs.

Localities.— This species has been reported by many authors from
various localities in Japan such as: Inland Sea (WILLEMOES-SUHM,
1876, SELENKA, 1885); East coast of South Japan (DRrascHE, 1881) ;
Tékyd (EMBLETON, 1900) ; Shikoku (FiscHER, 1914) ; Along the Pacific
coast of Japan (IkEDA, 1904) ; Hokkaidé (IkEDA, 1924) ; North Japan
(OstrOUMOV, 1909).

Excluding Japan it was reported from Russia by SKORIKOV (1909)
and from Amurland and De Castries Bay by FiscHER (1895).

In Mutsu Bay the species was obtained at Moura, Nonai, and
Asamushi near the Marine Biological Station. :

Remarks. — EvsreTon (1900, p. 80) says, showing the figure of
the transverse section of the body-wall, that:— “The muscle-sheath
comes next, the outermost layer is made up of circularly arranged
fibres ; below this is a band of longitudinal muscles, followed on the
inner side by another layer of circular muscles, showing, however, a
slight obliquity as compared with the outer circular layer.” The
specimens from Mutsu Bay show some differences in the arrangement
of the muscle layers of the body-wall compared with those reported
by EMBLETON: namely, in the specimens from Mutsu Bay there are
found two muscular layers beneath the longitudinal muscle layer,
while in those reported by EMBLETON there exists only one. I have
also examined a great number of specimens collected from the following
localities in Japan: — Tateyama Bay, Osaka Bay, Onomichi Bay,
Hiroshima Bay and Ariake Bay. But I could not find any specimen
which bears the muscular arrangement identical with that reported by
EmpLeroN. All the specimens from various localities in Japan above
mentioned have shown the same features in the muscular arrangement
as the specimens from Mutsu Bay.

In regard to the size of the body, the specimens from Mutsu Bay
show exceedingly greater dimension than those reported by other
authors.

Only three species are hitherto known of the genus Urechis : they
are U. unicinctus (voN DrascHE), U. chilensis (M. MULLER) and U.
caupo FiscHER. U. unicinctus may be easily distinguished from the
other two species by the number of the segmental organs. It bears
only two pairs of these organs, while the others’ carry three pairs.
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Genus IKEDA WHARTON.

Nephridia, provided with terminal funnels, are variable in number,
and are not arranged in pairs; longitudinal muscle layer of the body-
wall always lying outside of both the circular and oblique muscle layers.

2. lkeda taenioides (IKEDA)
(Text-fig. 4)

Thalassema taenioides, IREDA, 1904, pp. 63-64; 1907, pp. 16-47, PL 1, Fig. 3, PL
11, Figs. 18-22, PL 1II, Figs. 23-36, PL IV, Figs. 37-47.

Tkeda taenioides, WuarTON, 1913, pp. 243-270.

Several pieces of the proboscis were collected from the muddy-
bottom of 3-6 fathoms depth off the coast of Asamushi by means of
a dredge.

They are long, flat, and band-like in form, measuring up to 600 mm.
long and 5-7 mm. wide when fully extended ; while they become much
shorter when they contract. The photograph of these two specimens
is shown in Text-fig. 4.

In both external appearance and internal structure, the proboscis
from Mutsu Bay closely resembles that of Ikeda taenioides, which
was fully described by Ikepa (1907) dealing with the specimens from
Sagami Bay.

The most important characters for the classification of the group
of these animals are the arrangement of the nephridia and that of
the muscle layers of the body-wall. From the above reason, of course,
it is a hard task to define the species by means of proboscis only.
But judging from the fact that no form which bears such an enormously
long proboscis has been ever reported except for Ikeda taenioides,
and also from the fact that the proboscis in question shows structural
features entirely identical with that of the said species, it seems highly
reasonable to assume that the proboscis is of Ikeda taenioides.

Localities. — Sagami Bay, Tsushima, Amakusa, Tomo, Inland Sea,
Tateyama, Haneda, Japan (IKEDA, 1904) ; Off Asamushi (3-6 fathoms)
in Mutsu Bay.
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Textfig. 4. Ikeda taenioides (IkEpa). Two pieces of the proboscides. a

- Extended specimen; b, Contracted specimen. (Natural size).
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