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While examining the benthic amphipods from the shallow water of Wakasa
Bay, Japan Sea, I noticed several specimens inhabiting the elegantly formed tube
that was perfectly cylindrical and had leathery texture. Later, Mr. Yanagisawa
of our laboratory collected some tubicolous amphipods alive from the bottom of
Tanabe Bay, Wakayama Ken. They were at times swimming about with the tube,
and their morphology and tube closely resembled to those from Wakasa Bay. Re-
cently, Mr. Nishikawa of our laboratory also offered me nest-carrying amphipods
which he found on the intertidal rocky shore of Uematsu in Kushimoto, Wakayama
Ken. They were also swimming around with their nest which was, however, made
of some pieces of foreign materials, and their body shape was somewhat different
in appearance from that of the preceding specimens.

These animals from three localities have peculiar pereiopods, pleopods and
uropods in common, which easily resulted in the identification as Cerapus species.
The genus Cerapus comprises six species at present. In 1962, Barnard has established
a new synonymy by amalgamating C. abditus Templeton, C. longirostris Shen and
C. erae Bulycheva to C. tubularis Say, and recognized five valid species. After that,
Kudrjashov (1973) described a new Cerapus species, C. comparativus. Among these
six species, the present specimens are all identified as Cerapus tubularis. On consulting
the original descriptions available, it is still noticed that the specimens from Wakasa
Bay and Tanabe Bay well accord with C. erae Bulycheva, and those from Uematsu
seems to be related closely to C. longirostris Shen, both reported from the Far Eastern
waters in the Pacific Ocean.

For the reason stated later, these specimens from three localities should be
treated as belonging to the same species, Cerapus tubularis sensu Barnard. For the
convenience’s sake, the animals from Wakasa and Tanabe Bay will be referred to as
Form A, and those from Uematsu as Form B. In this paper, exact comparisons
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are made between these two Forms to learn whether the Barnard’s treatment to
include C. longirostris and C. erae in C. tubularis is really reasonable. So far in Japan,
Nagata (1965) reported specimens of C. fubularis from the Seto Inland Sea, which
fit well to Form A judging from his figures.

I would like to express my sincere gratitude to Mr. I. Hayashi of Fisheries
Department of Kyoto University, Mr. Y. Yanagisawa and Mr. T. Nishikawa of the
Seto Marine Biological Laboratory, for their generosity in affording me those inter-
esting specimens. My thanks are also due to Prof. T. Tokioka, Dr. E. Harada of
the Laboratory for critical reading of the manuscript and discussions. Dr. K.
Nagata of the Nansei Regional Fisheries Station kindly made some literature available
to me, to whom I am indebted.

Cerapus tubularis Say sensu Barnard

Cerapus tubularis Say 1817, Barnard 1962, pp. 61-63, figs. 28-29.
Stebbing 1906, pp. 667-668.
Kunkel 1918, pp. 160-161, fig. 48.
C. abditus Templeton 1836, Stebbing 1906, pp. 668-669.
1910, pp. 616-618, Pl 55A.
Pirlot, 1938, pp. 349-352, figs. 157-158.
C. longirostris Shen 1936, pp. 265-272, figs. 1-5.
C. erae Bulycheva 1952, pp. 248-249, fig. 39.

Text-fig. 1. A, Form A (x16.5); B, Form B (x 16.5); C, mandible of Form A (x48); D, upper
lip of Form A (x48); E, 2nd maxilla of Form A (x48); F, Ist maxilla of Form A (x48); G,
maxilliped of Form A (x48). A, C-G, from Tanabe Bay, May 21, 1973; B, from Kushimoto,
December 27, 1973.
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Material Examined

Eight specimens from off the mouth of Yura River, Wakasa Bay, collected by
Mr. I. Hayashi, on May 19, 1972. 22 specimens from Rinkai, Tanabe Bay, collected
by Mr. Y. Yanagisawa, on May 21, 1973. 12 specimens from Uematsu, Kushimoto,
collected by Mr. T. Nishikawa, on December 27, 1973.

Text-fig. 2. Appendages of Form A. A, male gnathopod I (x48); B, male gnathopod II (x48);
Cl, pereiopod I1I (x 48); C2, 4th article of pereiopod III (x330); D, pereiopod IV (x48);
E, pereiopod V (x48); F, pereiopod VI (x48); G, pereiopod VII (x48); H, caudal
region I; uropod I (x48); J, uropod Il (x48); K, uropod III (x48); from Tanabe Bay,
May 21, 1973.
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Descriptions

Since full descriptions have been made repeatedly in literatures (Stebbing,
1888, 1906), the following problematic characters are described for comparison.
Colour patiern. Although the following descriptions are based on the materials in
alcohol, their colour pattern well retains the living state. Form A from Tanabe
Bay: antennae pale except the proximal part of lst peduncular article of antenna
I, which coloured brown. Head and the following two to three pereionites and
Ist as well as 2nd articles of pereiopod I-III also coloured, but gradually faded
away to the posterior pereionites. Pleonites and urosomites perfectly colourless.
Form A from Wakasa Bay: 1st peduncular article of antenna I coloured brown;
the rest of antennae colourless. Body brownish. Only urosomites and distal
articles of the pereiopods pale. Form B: antenna I and IT with brown patches (Fig.
3). The similar pattern is seen in 5th and 6th articles of gnathopod 1 and II. Head

Text-fig. 3. A, antenna I of Form A (X 16.5); B, antenna II of Form A (X 16.5); C, antenna I
of Form B (x16.5); D, antenna IT of Form B (x16.5); 1, 2.0 mm; 2, 3.0 mm; 3, 3.8 mm;
4, 43 mm; 5, 7.0 mm; C, D, 5.7 mm; 1-5, from Tanabe Bay, May 21, 1973; C, D, Kushimoto,
December 27, 1973.

heavily coloured brown and gradually faded out to the colourless pereionite VI.
The posterior part pale.

As seen above, the colour pattern resembles between the two groups of specimens
of Form A and differs between Form A and Form B. Since the tube has also brownish
colour, the above-mentioned colouration may play mimic effect on the animal.
Body Shape. Form A has slenderer body shape than Form B. The ratio of the body
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Table 1. Body size and lengths of peduncular articles of antennae I and II.
Body dAntenna L Antenna 11,
peduncular articles peduncular articles
Material length Sex length (mm) & length ratio length (mm)
(mm) 1 2 3 3/1 v 5
2.7 5 0.60 0.84 0.84 1.40 0.83 0.99
3.0 5 0.68 1.01 0.98 1.44 1.07 1.23
Form A, 3.1 =} 0.54 0.53 0.61 1.13 0.58 0.72
Wakasa 4.1 3 0.86 1.29 1.32 1.53 1.22 1.56
Bay 4.3 3 0.90 1.43 1.56 1.73 1.64 1.72
4.3 5 0.98 1.74 1.78 1.82 1.82 1.87
4.8 s 1.13 1.91 2.02 1.79 2.08 2.18
5.3 5 1.15 1.93 1.94 1.69 2.13 2.15
1.3 0.27 0.26 0.28 1.04 0.31 0.36
1.5 s 0.32 0.37 0.38 1.19 0.43 0.50
L5 3 0.34 0.37 0.38 1.12 0.39 0.48
1.5 s 0.36 0.40 0.39 1.08 0.46 0.48
1.6 35 0.37 0.42 0.41 1.11 0.47 0.55
1.7 ? 0.28 0.33 0.37 1.32 0.39 0.45
Form A, 1.7 ? 0.40 0.35 0.31 0.78 0.43 0.50
Tanabe 1.8 3 0.40 0.49 0.48 1.20 0.57 0.67
Bay 1.9 =3 0.32 0.32 0.35 1.09 0.37 0.41
2.0 3 0.44 0.53 0.52 1.18 0.57 0.70
2.1 3 0.47 0.58 0.57 1.21 0.65 0.74
2.3 ? 0.33 0.28 0.30 0.91 0.42 0.47
2.3 2 0.41 0.38 0.45 1.10 0.41 0.53
2.5 3 0.54 0.72 0.73 1.35 0.87 0.94
2.8 ? 0.43 0.44 0.52 1.21 0.82 0.94
3.1 5 0.65 1.12 1.05 1.62 1.25 1.33
1.9 0.44 0.31 0.34 0.77 0.39 0.39
2.0 0.44 0.34 0.37 0.84 0.41 0.43
2.3 s 0.55 0.44 0.48 0.87 0.51 0.52
2.3 5 0.56 0.44 0.48 0.86 0.50 0.53
2.5 ? 0.54 0.41 0.47 0.87 0.50 0.54
Form B 2.7 ? 0.56 0.43 0.48 0.86 0.52 0.53
2.8 5 0.54 0.50 0.57 1.06 0.62 0.64
2.9 3 0.67 0.53 0.57 0.85 0.59 0.65
2.9 3 0.71 0.54 0.59 0.83 0.64 0.65
3.0 ? 0.62 0.45 0.52 0.84 0.55 0.56
3.0 ? 0.60 0.46 0.52 0.87 0.54 0.56
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length (from the tip of rostrum to the postero-median margin of pereionite VII)
to body width (Width of pereionite I1I) ranges from 4 to 5 (mean=4.6, n=11) in
Form B. On the contrary, it varies from 5 to 6 (mean=>5.7, n=17) in Form A
from Tanabe Bay. It was difficult to measure the Wakasa Bay specimens exactly,
because of the bad condition of preservation. However, they seem to be very much
similar to the latter. This elongated shape of the body of Form A seems to be
associated, to some extent, with the marked elongation of pereionite I and II in
male, but in female only pereionite V elongated. These pereionites are never
extended so much in Form B.
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Text-fig. 4. Lengths of peduncular articles 2 and 4 of antennae I and II respectively, plotted
against body length.

Length of Antennae. In addition to much elongated body, Form A has longer
antennae than Form B. Length of peduncular articles of antenna I and II against
body length are shown in Table I, as well as in Fig. 4. Males of Form A have
decisively longer peduncular articles than those of Form B, while there is no distinct
difference among females of three localities.

Male Gnathopod II.  Since Barnard (1962) suggested the differences of this appendage
in synonymized species to the mere difference of growth stage, gnathopods of various
sizes of specimens from three localities are compared (Fig. 5). There exist some
differences in 5th article among specimens from three localities. Namely, in smaller
specimens of Form A, 5th article is much slender and the palmar margin is quite
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oblique. A tooth on the palmar margin is not conspicuous as compared with Form
B. However, large specimen from Tanabe Bay has a prominent denticulated tooth
on the palmar margin of 5th article and denticulation on the site of 6th article touching
it. That prominent tooth is somewhat like the figures depicted by Stebbing (1910)
for C. abditus, and by Shen (1936) for C. longirostris. There is no great difference
between these two Forms and those figures by Bulycheva (1952) for C. erae, by
Kunkel (1918) for C. tubularis, by Chilton (1892) for C. flindersi which was synonymiz-
ed with C. abditus by Barnard (1916), and by Smith (1880) for C. tubularis. Among

Text-fig. 5. A, male gnathopod II of Form A (x 48); B, male gnathopod II of Form B (X 32.5).
B, 5.7 mm; 1,2.0 mm; 3, 3.8 mm; 4, 4.0 mm; 5, 6.0 mm; 6, 7.0 mm. B, Kushimoto, Decem-
ber 27, 1973; 1-3, 6, from Tanabe Bay, May 21, 1973; 4, 5 from Wakasa Bay, May 19, 1972.

them, C. erae is remarkably coincident with smaller specimen of Form A.

Pereiopod III.  There is a bump on the hind margin of 5th article, and the surface
of the hind parts of 4th article has several transverse series of minute prominences
in Form A. But neither of these ornamentations are seen in Form B (Fig. 6). This
peculiarity of 5th article of pereiopod 11T in Form A are only seen in C. erae Bulycheva,
which Barnard (1962) regarded as “only varietal value”. Since pereiopod IIT was
seen engaged in building dwelling tube, I immagined the bump and the warts to
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have some function to make up the splendid tube of Form A. But, judging from
the illustrations given with the descriptions on Cerapus species, species living in the
splendid tube are not necessarily provided with the bump on the 5th article. So
it is still needed to be proved.

Tube. The tube of Form A is regularly cylindrical, and widened a little on one end.
The colour is dark brown with pale cross stripes (Fig. 7). The tube is rather tuff,
having leathery texture. The same is described on the tube in Kunkel (1918) and
Stebbing (1906) for C. tubularis, Templeton (1836) for C. abditus, and Chilton (1892)
for C. flinders:.

In contrast with this, Form B carries their nest made of some pieces of algae
and chaff (Fig. 7). Shen (1936) mentioned the nest of C. longirosiris as “composed
of chips or dead leaves and gelatinous fibres.”” This resembles most closely the above-
mentioned nest tube of Form B.

vﬁ\\

Text-fig. 6. A, pereiopod III of Form A (x48); B, pereiopod III of
Form B (x48); 1, 2.0 mm; 2, 6.0 mm; B, 5.7 mm. 1, from Tan-
abe Bay, May 21, 1973; 2, from Wakasa Bay, May 19, 1972; B,
from Kushimoto, December 27, 1973.

Habitat and Behavior. Form A has been collected on the sandy bottom, the depth
of 5-10 m. According to Mr. Yanagisawa who made close observation on this
animal in Tanabe Bay, the tubes were attached at one end to shell fragments or
large sand grains on the bottom. The animals were concealing themselves in the
tube, but exposing their antennae and anterior part of the body outside the tube.
In the laboratory the animals usually anchored the tube to the bottom or wall of
the glass vessel by the widened end. Occasionally they crawled about carrying
the tube with them. Crawling was performed principally by gnathopod I, Very
easily they changed their direction in the closely-fitted tube. When forced to quite
its own tube, the animal tried to get into another tube in the immediate neighbour-
hood, but usually in vain, as it kicked out by the occupant. If they were disturbed,
they easily took off from the substratum and swam around with tube. The mode of
the swimming behavior of this animal seems to be unique in gammaridean Amphi-
poda. Both antennae are engaged in, but no pleopods (Fig. 8). They swim on
their back by flapping the antenna I and II, the former vertically and the latter
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horizontally. They can move backwards or upwards. This mode of behavior
remainds me of Caprellidea. Without tube, they only jerked their whole body
blindly in the water.

Form B has been collected in the intertidal zone when the tide was low enough.
They have been found in a restricted area where pieces of algae and chaff were
accumulated in amount. In captivity, the same habit and behavior were observed
as those of Form A. Some of them were forced to be deprived of their nests to see if
they could make their tubes without rigid foreign materials. After two days, one
of them constructed a short tube of detritus which was accumulated in the jar (Fig.
7). It was not so beautiful as that of Form A.

o I

W,

Text-fig. 7. A, tube of Form A (x5); B, Text-fig. 8., Antennal beating in swim.
Form B in his nest (X5); C, a tube
newly built by Form B, exposed outside
the tube in the laboratory (% 5).

In all the three localities, they have not been collected regularly in the same

place. Probably they form small patches and not distributed uniformly in the
wide area.
Remarks. The genus Cerapus is probably one of the amphipod groups that are highly
adapted to the tube-dwelling life. With morphological respect, Cerapus shows
elongate antennae, reduction in coxae, loss of uropodal and telsonic structure, and
depression of urosome. These modifications are said to have a relationship to
domiciliary habits (Barnard, 1973). In addition, the splendid tube and the observ-
ed habit will reinforce the view.

Barnard (1958) listed the following eight species in this genus Cerapus; abditus,
crassicornis, erae, longirostris, oppositus, polutovi, sismithi, and tubularis. But he (1962)
later synonymized longirostris with abditus which, together with erge, is further syn-
onymized with tubularis. Among the rest species, crassicornis, sismithi and oppositus
compose an allied group by sharing distally widened peduncular article of antenna
I. This article is said to serve as an operculum of the tube (Sars, 1895). C. polutovi
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stands apart from the resting species by 6th article of male gnathopod II, which
has four prominent bumps. C. comparativus seems to be synonymous with C. polutovi.
The described differences which discriminate the former species from the latter,
that is, “form and proportions of the 6th joint, form and armarage of the palmar
margin” of the Gnathopod I and II, could be size-dependent variations.

It is of no doubt that Form A is closely allied to C. erae Bulycheva which was
reported from the Japan Sea, whereas there are a few points of similarity which
suggest that Form B represents C. longirostris Shen. These are: (1) the relative
length of peduncular articles of antennae measured on the illustration depicted by
Shen, fitted well to those of Form B (Fig. 4). (2) similar structure of tube, and
(3) the comparative proximity of localities, i.e. C. longirostris is reported from Shang-
tung Peninsula in the Yellow Sea. But the former two characters are not diagnostic
to C. longirostris Shen. With regards to relative length of peduncular articles of
antennae, actual measurements on the specimens of C. fubularis and C. abditus are
lacking for comparison. Thus, distinctive difference shown on this character be-
tween Form A and Form B cannot be evaluated as to attributing either Form to
either “species”. In addition, the relative length seems to be an inappropriate
character in defining species, since it varies greatly with growth, as seen in the present
specimens. As to tube, the difference of the material seems to reflect the difference
of the available material. The fact that Form B has made tube without algal
substances, though in experimental condition, may support this view. As to bump
on the 5th article of pereiopod III in Form A, it is peculiar to Form A and C.
erae. But it should be assigned only varietal value, when compared with the diffe-
rences shown among the congeneric ““good’” species.

As a result of these examinations, it seems appropriate that the present two
Forms are regarded as varieties, fairly distinct, of the same species C. tubularis Say
sensu Barnard, for one of which, Form A, a new variety, Cerapus tubularis var. erae
(Bulycheva), is now proposed.
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