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Eunicid Polychaetous Annelids from Japan—I*

Tomoyuki MIURA**

Résumé: L’auteur décrit dans cet article sept espéces d’annélides polychétes du genre Eunice.
Leurs échantillons sont collectés principalement dans les eaux peu profondes de la presqu’ile
d’Oga, de Kominato sur la presqu’ile de Boso, de I’ile Ishigaki et de la Baie de Suruga,
ainsi que & des profondeurs de 200 m dans la Baie de Kagoshima.

Parmi elles une espéce, E. alata, est nouvelle pour la science. Elle fut découverte dans
une herbe flottante prés de Kominato. Elle se caractérise par des machoires molles, des
antennes lisses, et des branchies fournies & partir du sixiéme sétigére.

La soie aciculaire est assez caractéristiques dans ces espéces dont le plus grand nombre
est divisé comme suit: jaune et tridentée pour E. antennata et ?E. indica, jaune et bidentée
E. kobiensis, noire et bidentée pour E. alata, E. aphroditois et E. northioidea.

Les deux espéces, ?E. indica et ?E. australis, étant morphologiquement incomplétes dans
d’échantillonnage, leur détermination reste incertaine.

1. Introduction

The members of the family Eunicidae include
the largest species of all known Polychaeta.
They are widely dispersed in marine rocky,
sandy or muddy bottoms and also among the
colonies of attached organisms, such as bar-
nacles, mussels, other tube-dwelling polychaetes
and seaweeds.

The study of this family dates back to the
end of the eighteenth century. Japanese species
of the family Eunicidae were first reported on
by foreign zoologists: MARENZELLER (1879),
MCcINTOSH (1885), MOORE (1903) and FAUVEL
(1936). On the other hand, in this century,
studies have been made chiefly by Japanese
researchers: IzUKA (1912), OKUDA (1938),
ImajyiMA and HARTMAN (1964) and IMAJIMA
(1967). All species reported from Japan up to
now were summarized by IMAJIMA and HART-
MAN (1964).

In this paper, seven species of genus Eunice
are presented. One species, Eunice alata, is
new to science.

The author is grateful to Dr. Kristian FAU-
CHALD of the University of Southern California,
Los Angeles, California for his critically reading

* Received September 18, 1976
** Laboratory of Aquatic Zoology, Tokyo Univer-
sity of Fisheries, Minato-ku, Tokyo, 108 Japan

the manuscript. The author wishes to thank
Dr. Minoru IMAJIMA of National Science
Museum, Tokyo and Prof. Dr. Tatsuyoshi
Masupa of the Tokyo University of Fisheries,
Tokyo for their very valuable advice. Thanks
are also due to Director Dr. Lucien LAUBIER
of the Centre Oceanologique de Bretagne, Brest,
France and the members of Tokai University
and Seikai Regional Fisheries Research Labo-
ratory, who donated many of the speciemens
examined in this study.

The type specimens and most of the remain-
ing collections have been deposited in the
National Science Museum, Tokyo.

2. Materials and methods

The specimens examined were collected from
Oga Peninsula, Kominato and Ishigaki Island
in intertidal zone and from Suruga Bay and
Kagoshima Bay in 10-200 m depth. They were
fixed in 10 % formalin and preserved in 70 %
alchol. Each individual was numbered E . ...

The item ““Collection” of each description of
species gives collecting data, measurements*
basically resemble those taken on a material of
Eunicidae from western Mexico by FAUCHALD
(1970: 234), but some data are newly added here.

* The blank means ‘“‘be not measured’’ and the
‘e »
dash means ‘“‘immeasurable’’.
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2 La mer, Tome 15, N° 1 (1977)

The columns are as follows. A: Specimen
number. B: Collecting data (Date and Locality).
C: Anterior length in mm, measured from the
tip of the palpi to the posterior margin of
setiger 10. D: First occurrence of the branchiae,
counted from the anterior end as the number
of the setiger, on which the first branchia
occurred, and an indication of the number of
branchial filaments on this setiger, e.g. 100-1:
Branchiae start on setiger 100 as a single fila-
ment. E: Last occurrence of the branchiae,
counted from the anterior end as the number
of the setiger, on which the last branchia
occurred, and the number of branchial filaments
there present. F: First occurrence of sub-
acicular hooks, counted from the anterior end
as the number of the setiger, on which the
first subacicular hook occurred, and an indication
of the maximal number of subacicular hooks

3. Description

in a parapodium, e.g. 25-1: Subacicular hooks
start at setiger 25 as a single projection in a
parapodium. G: The total number of setigers
present in the specimen. H: The maximal
number of filaments in a single branchia. I:
Body width in mm, measured at the broadest
part of the body, including parapodia. J: The
condition of the specimen indicated as follows.
C S: Complete specimen
AF: Anterior fragment (without posterior
end)
MF: Median fragment (without anterior
and posterior ends)
P F: Posterior fragment (without anterior
end)
S C: Separated complete specimen (the
specimen with all body regions but
autotomised into some pieces)

Family Eunicidae SAVIGNY, 1818
Genus Eunice CUVIER, 1817
Eunice alata sp. nov.
(Figs. 1, a-h, and 2, i-0)

Collection

A ' B c

 NSMT-Pol. H-124

D E F G H 1 ]

Aug. 20, 1973 Kominato 6.2 6-2 107-1 25-1 113 8 5.5 CSs

6-3 62-10  24-1 62 12 7.0 AF
5.5 AF

NSMT-Pol. P-125 vy 11.4
5 »s 7.2
Description: Three specimens were collected

from Kominato burrowing along the pith of
drifting dead grass.

The complete individual (Holotypus) is the
smallest of the three and measures 52 mm long
by 5.5mm wide including parapodia with 113
setigers. The largest specimen lacking the
posterior end is 70 mm long and 7.7 mm wide
with 62 setigers. The last specimen is also
incomplete posteriorly and lacks of the last few
segments; it measures 54 mm long and 5.5 mm
wide.

The color of dorsum is dark purplish brown
anteriorly and becomes somewhat lighter or
reddish with distinctly darker dorsal vessel of
the posterior body. Branchiae are darker than

* NSMT: National Science Museum, Tokyo.
Pol: Polychaeta. H: Holotypus. P: Paratypus.

the dorsum. All parapodial cirriand prostomial,
peristomial and anal appendages are paler than
the dorsum. The body is narrow and cylin-
drical in the anterior end, then immediately
increases in width to setiger 22, thereafter
gradually decreases to the posterior end. Ex-
cluding several anterior segments, the body
segments are flattened in the cross-section.
The prostomium is anteriorly divided into
tour lobes, each notch is about half as long as
the prostomium (Figs. 1, a-c). There are five
occipital antennae, each is long and smooth and
has distinct dark-colored belts. The median
three are subequal in length, each is four times
as long as the prostomium and has four dark
brown belts. Each of the outer ones is shorter,
about three times as long as the prostomium
and has three dark belts. FEach belt is twice

C2)



Eunicid Polychaetous Annelids from Japan—I 3

as long as wide. Eyes are absent. The peri-
stomial region consists of a broad anterior and
very short cirrophoral, posterior ring. The
anterior ring is one and one half as wide as
long and overlaps the posterior part of the
prostomiums: The cirrophoral ring is half as
long as the first setiger and has a pair of short

peristomial cirri. FEach peristomial cirrus has
a single dark belt.

Parapodia are uniramous. The first para-
podium has a cylindrical dorsal cirrus, a digiti-
form ventral one and a low triangular setal lobe
(Fig. 1d). Thereafter the dorsal cirri become

proximally inflated but taper to narrow distal

‘\ 4 h

Fig. 1. Eunice alata sp. nov. a, Anterior end, in dorsal view, X12. b, The same, in lateral

view, X12. ¢, The same, in ventral view, X12. d, First parapodium, in anterior view,
X 200. e, Parapodium 6, in anterior view, X50. f, Parapodium 50, in anterior view,
x50. g, Subacicular hook, X400. g, Aciculum, Xx400.

C3)



4 La mer, Tome 15, N° 1 (1977)

tips. Similarly, an expansion of each ventral
cirrus forms a proximal pad in most setigers.
Postsetal lobes are higher than presetal lobes
and are rounded distally (Figs. 1 e-f).
Branchiae are first present at setiger 6 as
two filaments on the left or three on the right
side. The number of branchial filaments in-
creases to eight at setiger 31 and this number
continues to setiger 35, then gradually de-
creases to near the posterior end of the body,
the last branchia is a single filament present
on setiger 107. The exact distribution of the
branchial filaments is given in Table 1.

Fig. 2. Eunice alata sp. nov.
cortex, X400. k, Comb seta, X800.
the wing, % 1300.
X50. o, Pygidium, in dorsal view, X6.

i, Notoacicular seta, x300.
1-1, Capillary seta, X800.
n, Maxillae, in dorsal view.

m, Mandibles, in ventral view, X50.

Dark subacicular hooks are bidentate and
hooded (Fig. 1g). The tip of hook is trans-
parent and the two teeth are directed laterally.
They are first present at parapodium 25 as a
single seta, then from parapodium 29 they count
two in a parapodium and the same number
continues to about parapodium 80, thereafter
the hooks occur singly in a parapodium to the
posterior end. In the larger paratypus, the
hooks start at setiger 24 and occur singly to
setiger 33, two are present in each of setigers
34-47, the maximal number, three, are found
between setigers 48-54, behind which two are

j, Compound setae, one showing
1-2, The same, showing

C4)



Eunicid Polychaetous Annelids from Japan—I 5

Table 1.

Eunice alata sp. nov. No.: The number of the setiger.

Branchial distribution on left side, on the holotypus and the larger paratypus of

H: Holotypus. P: Paratypus.

No. H P No. H P No. H P No. H No. H
6 2 3 28 7 11 50 8 11 72 5 94 3
7 3 4 29 7 11 51 6 11 73 5 95 3
8 4 5 30 7 11 52 7 10 74 5 96 3
9 5 5 31 8 11 53 6 10 75 5 97 3

10 5 ? 32 8 11 54 6 10 76 5 98 3
11 5 ? 33 8 11 55 ? 10 77 5 99 3
12 5 ? 34 8 11 56 6 10 78 4 100 3
13 6 8 35 8 11 57 5 11 79 4 101 1
14 6 8 36 7 11 58 6 11 80 3 102 1
15 6 9 37 7 11 59 6 10 81 4 103 1
16 6 9 38 7 11 60 6 11 82 4 104 1
17 6 9 39 7 11 61 5 10 83 4 105 1
18 ? 9 40 7 11 62 6 10 84 4 106 1
19 7 9 41 7 10 63 6 — 85 4 107 1
20 6 10 42 7 11 64 6 — 36 4 108 0
21 7 10 43 7 10 65 6 . 87 4 109 0
22, 6 10 44 7 11 66 6 - 88 3 110 0
23 7 10 45 7 11 67 5 — 89 3 111 0
24 7 10 46 7 ? 68 6 —~ 90 3 112 0
25 7 10 47 7 11 69 6 — 91 3 113 0
26 7 10 48 7 11 70 6 — 92 3 —
27 7 11 49 7 11 71 5 — 93 3 —

found in each setiger to the end of the frag-
ment. These subacicular hooks are always
thinner than the compound setac. Acicula are
dark, bluntly tapered and counted three in a
parapodium except for the first few parapodia
which have two acicula (Fig. 1h). Notoacicular
setae observed in the base of the dorsal cirrus
are as slender as fine capillary setae and number
two or three in a bundle (Fig. 21). Each
compound seta has a bidentate hooded blade.
Both teeth are directed laterally and a single
tooth-like projection is present on the proximal
part of the blade. The hood is serrated on the
cutting edge. On the distal cutting margin of
the shaft, there are many short spines in 8-15
rows (Fig. 2j). The compound setae number
nine on the first parapodium, about 20 on para-
podium 6, 16 on parapodium 17, and 11 on
parapodium 48. FEach comb seta has 9-12 inner
teeth and paired asymmetrical lateral extensions
(Fig. 2k). The long slender limbate setae have
a narrow wing and short spines basally (Fig.
2. The number of comb setae is two at the
first parapodium, five at parapodium 17 and

nine at parapodium 48.

The proboscideal armature is very soft, amber-
colored and non-calcified. The mandibles are
transparent anteriorly, each half has a black,
narrow longitudinal band on the inner margin.
There are three dark transverse lines on the
distal flattened part (Fig. 2m). The maxillary
carriers are broad and with rounded concave
basal parts. Maxillary plates have pointed
teeth. The maxillary formula is Mx. [=1+1
(forceps), Mx. II=8+9, Mx. III=7+0, Mx.
IV=6+11, Mx. V=141 (Fig. 2n).

The pygidium has two pairs of anal cirri.
The dorsal pair is very long; each has three
bands. The ventral pair is short without colored
belts (Fig. 20).

Type locality: Kominato, Pacific coast of

Boso peninsula.
Holotypus, NSMT-Pol. H-124
Paratypi, NSMT-Pol. P-125

Discussion: Eunice mutilata, E. flavopicta
and E. aphroditois are very similar to E. alata,
in having one or more subacicular hooks of the

Type-series:

5



6 La mer, Tome 15, N° 1 (1977)

fuscus bidentate kind and branchiae from about
setiger 6. E. alata has maximally three sub-
acicular hooks in each segment in fully grown
specimens. E. mutilata has not more than two
subacicular hooks, according to MCINTOSH
(1885, as E. barvicensis), TREADWELL (1921,
as Leodice mutilata), HARTMAN (1944) and
FAUCHALD (1970). This latter arrangement of
subacicular hooks is described for E. flavopicta
by IMAJIMA and HARTMAN (1964). Additionally,
E. alata is monotonously dark purplish brown

on the anterior dorsum in stead of having;the
white bar of E. flavopicta or the punctation of
E. mutilata. E. aphroditois described by IMA-
JiMA and HARTMAN (1964) has also two or
three subacicular hooks in a parapodium. E.
alata differs from E. aphroditois with respect
to the structure of the dorsal cirri, the man-
dibles and the caudal cirri. The dorsal cirri of

E. alata resemble those of Marphysa regalis, as
illustrated by TREADWELL (1921) and NONATO
and LuNa (1570).

parapodium, in anterior view, X40. ¢, Parapodium 15, in anterior view, X40. d, Para-

podium 24, in anterior view, X40.

g, Comb seta, x400. h, Compound seta, X800.
in dorsal view, X40. k, Mandibles, in ventral view, X40.

view, X25.

e, Subacicular hook, X 400.

f, Aciculum, X400.
i, Capillary seta, X400, j, Maxillae,
1, Posterior end, in dorsal

6



Eunicid Polychaetous Annelids from Japan—I 7

Eunice antennata (SAVIGNY, 1820)
(Fig. 3, a-D)

Eunice antennata: CROSSLAND, 1904, pp. 312-318, pl. 22, figs. 1-7; MONRO, 1937, p. 287; OKUDA, 1937,
pp. 282-283, fig. 26. a-f; OKUDA, 1938, p. 96; HARTMAN, 1944, pp. 115-117, pl. 7, figs. 154-156;
IMAJIMA and HARTMAN, 1964, p. 255; DAy, 1967, p. 384, fig. 17. 2. k-q; IMAJIMA, 1967, pp. 433~
435, fig. 10. a-m; FAUCHALD, 1970, pp. 20-22, pl. 1, figs. a-¢c; WU et al., 1975, pp. 81-82.

Collection
A B C D E F G H I J
E 1 May 31, 1975 Kominato 55 61 2-1 38 4 28 AF
E 2 ' 5.8 5-1 70-1 22-1 38 4 2.7 CS
E 3 . 24 71 151 191 46 2 1.3 CS
E 4 . 6.2 51 12 3 32 AF
E 5 50 61 21 211 37 3 26 AF
E 6 ' 3.7 6-1 17-1 16-1 32 3 1.7 AF
E 7 ' - - - - - - - PF
E 8 Jun. 1, 1975 Kominato 2.5 6-1 15-1 16-1 38 2 1.5 AF
E 9 ' 5.0 6-1 72-1 22-1 76 4 3.1 SC
E 10 us 2.5 6-1 12-1 14-1 18 2 1.4 AF
E 11 s 6.0 6-1 3 3.0 CS
E 12 ' 3.3 7-1 17-1 21-1 52 2 2.0 CS
E 13 sy 3.0 6-1 18-1 20-1 61 2 2.0 CS
E 14 'y 3.3 5-1 14-1 16~1 31 2 1.9 AF
E 15 Jun. 12, 1975 Oga 5.8 5-1 22-1 50 5 3.0 AF
E 16 s 6.8 6-1 29-1 56 6 3.8 AF
E 17 ys 3.6 6-1 30-1 58 5 1.8 AF
E 18 'y 4.8 5-1 20-1 45 4 2.6 AF
E 19 N 6.2 61 661 231 66 6 35 CS
E 20 sy 7.5 6-1 26-1 66 7 4.2 AF
E 21 Jun. 13, 1975 Oga 6.5 6-1 77-1 23-1 77 6 3.7 CS
E 22 vy 5.2 5-1 20-1 34 4 2.7 AF
E 23 . 6.2 5-1 68-1 23-1 68 6 3.5 CS
E 24 Oct. 5, 1975 Kominato 1.9 6-1 9-1 11-1 33 1 1.0 CS
E 25 ys 2.3 6-1 13-1 14-1 39 2 1.2 CS
E 26 'y 5.0 6-1 23-1 35 3 2.9 AF
E 27 ’s 7.5 6-1 58-2 25-1 74 4 3.1 SC
E 28 v 5.5 5-1 20-1 53 4 2.9 AF
E 29 ys 4.0 5-1 61-1 20-1 68 3 2.2 CS
E 30 ys 1.9 6-1 11-1 11-1 33 1 0.9 CS
E 31 v 2.2 5-1 13-1 14-1 39 2 1.3 CSs
E 32 ’s 2.6 6-1 13-1 12-1 38 1 1.3 CS
E 33 . 2.0 7-1 11-1 13-1 38 1 1.2 CS
E 34 ' 1.7 6-1 10-1 11-1 31 1 0.9 CS
E 35 vs 1.7 6-1 10-1 13-1 34 1 1.0 CS
E 36 us 2.2 6-1 12-1 12-1 36 1 1.2 CS
E 37 s 6.4 6-1 28-1 b4 4 4.1 AF
E 38 s 4.0 6-1 21-1 26 3 2.3 AF
E 39 . 2.0 7-1 9-1 11-1 28 1 1.0 CS
E 40 . 1.7 6-1 8-1 10-1 26 1 0.8 CS
E 41 'y 2.4 6-1 15-1 13-1 44 2 1.4 CS
E 42 )y 1.7 5-1 11-1 14-1 34 1 1.1 CS
E 43 ' 1.9 7-1 10-1 11-1 24 1 1.0 CS
E 44 . 2.5 6-1 13-1 12-1 38 2 1.4 AF

VY
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8 La mer, Tome 15, N° 1 (1977)

E 45 Oct. 5, 1975 Kominato - - - - 42 2 2.1 PF
E 46 ' 7.0 6-2 84-1 24~1 87 6 4.5 CS
E 47 s 7.3 6-1 84-1 24-1 88 5 3.7 CS
E 48 Nov. 20, 1975 Kominato 5.4 6-1 82-1 24-1 86 5 3.7 SC
E 49 Nov. 19, 1975 Kominato 6.9 6-2 94-1 24-1 94 5 4.2 CS
E 130 Sep. 2, 1972 Suruga Bay 6.5 5-2 98-1 23-1 98 8 3.5 CS
E 131 Sep. 15, 1972 Suruga Bay 6.2 5-2 90-2 24-1 90 6 3.5 CS
E 132 ' 5.0 5-1 90-1 22-1 90 7 3.2 CS
E 133 ' 6.8 5-1 92-2 22-1 92 7 4.4 CS
E 145 Feb. 2, 1976 Kominato 3.0 6-1 15-1 16-1 47 2 1.5 CS
E 172 Apr. 19, 1976 Ishigaki 3.5 7-1 70-1 21-1 72 2 1.8 CS
E 173 . 3.8 7-1 64-1 20-1 69 2 1.9 CS
E 174 's 4.2 7-2 81-1 22-1 86 4 2.6 CS
E 175 vy 3.4 7-1 27-1 19-1 71 1 1.8 CS
E 176 ' 2.8 7-1 60-1 18-1 66 1 1.8 CS
E 177 ' 2.8 7-1 60-1 19-1 64 1 1.5 CS
E 178 'y 4.0 7-1 75-1 20-1 77 2 2.1 CS
E 179 ' 2.6 7-1 43-1 17-1 58 1 1.5 CS
Description: This species is very common from the dorsal base of parapodium start at

on rocky sea shores and coral reefs in Japan.
They live burrowing in the substrata, especially
in the holdfasts of seaweed in the intertidal and
shallow subtidal zones.

One of the largest specimens measures 42 mm
long by 4.5mm wide including parapodia and
has about 90 setigers. The body is cylindrical
anteriorly and slightly flattened posteriorly.

The color of dorsum is brilliant red brown
except the white peristomial cirrophoral ring;
a whitish patch is at the middle of each setiger
in branchial region. A black pigmented organ
can be seen within the proximal part of each
parapodium.

The prostomium is bifid in front, the incision
is distinct but shallow (Fig. 3a). A pair of
rounded eyes and five occipital
antennae are present. Prostomial antennal arti-
cles are long and cylindrical; they become more
spherical towards the distal end. The central
antennae has 20 articles, and is twice as long
as the peristomial rings combined. The inner
lateral antennae has 16-17 articles and is sub-
equal to the central one in length. The outer
lateral one is shortest with about ten articles.
The first peristomial ring is three times as long
as the second one, which has a pair of tri-
articulated or smooth peristomial cirri reaching
to the anterior margin of setiger 2.

The dorsal cirri are digitiform and irregularly
wrinkled (Figs. 3 b-d). The branchiae arising

moniliform

setiger 6 and continue to the posterior end of
the body. The number of branchial filaments
is one on the first branchium, the maximal
number is five to seven between setigers 10-20
(Fig. 3c). Then it decreases gradually to the
middle region of the body, where the branchiae
appear single filament, thereafter the
number increases to become three between
setigers 60-80, and it decreases again in the last
few segments.

Yellow tridentate, hooded subacicular hooks
are first present from setigers 23-30 (Fig. 3e).
They occur singly in a parapodium. In small
specimens, they start more anteriorly. Acicula
are yellow with hammer-shaped tips and number
two in each fascicle (Fig. 3f). FEach comb seta
has asymmetrical extensions and seven to eight
inner spines (Fig. 3g). The compound falcigers
are bidentate and hooded (Fig. 3h). Capillary
setae have short basal spines (Fig. 3i).

The maxillary formula is Mx. I=1+1, Mx.
[I=(4-5)+(5-6), Mx. III=(6-9)+0, Mx. IV=
B-)+@8-9), Mx. V=1+4+1. The maxillary
carriers are broad and short (Fig. 3j). The
mandibles are well calcified and the distal cutting
edges have 7-9 lines (Fig. 3k).

The pygidium has two long tri-articulated
dorsal and two short ventral cirri (Fig. 3I).

as a

Distribution:
and Pacific

Gulf of Suez; Atlantic, Indian

oceans; cosmopolitan in warm

8>



Eunicid Polychaetous Annelids from Japan—I 9

waters, in intertidal and subtidal zones; Japan.

Discussion: Eunice antennata is one of the
most common species of this genus in Japan.
Japanese specimens were compared with a speci-
men from South Africa by IMAJIMA (1967) and
he suggested their agreement. Many authors,
IMAJIMA (1967), FaucniaLD (1970), etc., have
mentioned that this species shows a bi-modal
distribution of branchiae; i.e. the branchiae are
well developed in the anterior and posterior
but poorly developed in the
The specimens examined here

body regions,
middle region.
include many juveniles; specimens that are less
than 3.0 mm in width do not show the bi-modal

distribution; the specimens of less than 1.5 mm
wide have only several pairs of branchiae with
a single filament each in the anterior body
region. The branchiae of these juvenile worms
start at setigers 6-7, thus more posteriorly than
in adults where they start at setigers 5-7.
Similar variance can be seen from the locality
to the next. The branchiae may start rather
late in the specimens from Ishigaki Island which
is in the far southern part of Japan. However,
the specimens are few in number and juveniles
so that more substantial observations are
needed before this can be verified as a true
populational difference.

Eunice aphroditois (PALLAS, 1788)
(Fig. 4, a-n)

Eunice aphroditois :
CROSSLAND, 1904, pp. 288-289;

McINTOSH, 1885, pp. 282-284, figs. 41-43, pls. 38, figs. 16-17 and 20A, figs. 8-10;
IZUKA, 1912, pp. 112-114, pls. 2, fig. 2 and 13, figs. 1-6;

BENHAM,

1927, pp. 86-89; FAUVEL, 1936, pp. 65-66; OKUDA, 1937, p. 276; HARTMAN, 1944, pp. 109-110; IMA-

JIMA and HARTMAN, 1964, pp. 250-251;
24-25, pl. 3, figs. a=b; WU et al., 1975, p. 82.

Dav, 1967, p. 389, fig. 17, 4, l-o;

FAucHALD, 1970, pp.

Collection
A B c D E F G H I J
E 65 May 31, 1975 Kominato 37.5 61 27.0 AF
E 66 —_ 360 32.0 CS
E 196 May 30, 1976 Kominato 37.0 6-17 159-24 - 159 43 25.0 AF
E 197 . - - - - - - - PF
Description: Three specimens were collected comes flattened posteriorly, but not so notice-

from the rocky shore in intertidal zone: Two
specimens are anterior fragments and the
remaining one is a posterior fragment. Other
than these, specimens examined include a com-
plete one (E 66) for which unfortunately the
exact collecting data have been lost.

The color of dorsum is dark brown with
strongly metallic iridescence. Setigers 4 and 5
have white transverse bands. The posterior
body is almost black and darker than the an-
The caudal region is purplish brown
with deep purple anal cirri. The bright red
branchiae become dark gray in fixation. Both
dorsal and ventral cirri are gray and paler than
the dorsum. The ventral surface of the body
is dark brown with metallic iridescence but
paler than the dorsum.

The body is cylindrical anteriorly and be-

terior.

ably as Marphysa sanguinea. The body is
widest at about setiger 50 and then gradually
tapers to the posterior end.

The anterior margin of the prostomium is
divided into four lobes; the median crevice
reaches deep into the proximal part of the
prostomium. The five occipital antennae are
smooth or irregularly annulated; the median
three are subequal in length; each is twice as
long as the prostomium. At the base of outer
antennae, two oval colorless eyes are situated
(Fig. 4a). The two peristomial tentacles are
on the second peristomial ring, but do not
extend beyond the anterior margin of the first
peristomial ring. The two peristomial rings are
so well fused that the furrow between these
rings is visible only on the dorsum. These
peristomial rings combined are more than four

9
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Fig. 4. Eunice aphroditois (Pallas, 1788). a, Anterior end, in dorsal view, X4. b, First parapodium,

in anterior view, X10. c¢-1, Parapodium 2, in anterior view, X10. c¢-2, The same, in posterior
view, X10. d, Parapodium 46, in anterior view, X6. e, Parapodium 300, in anterior view, X15.
f, Subacicular hook, X200. g, Aciculum, x100. h, Notoacicular seta, X200. i, Capillary seta, x200.
j, Comb seta, X100. k-1, Compound seta, complete one, X200. k-2, The same, damaged one, X 200.
k-3, The same, deformed one, X200. 1, Mandibles, in ventral view, X6. m, Maxillae, in dorsal
view, X6. n, Pygidium, in dorsal view, X6.

(10



Eunicid Polychaetous Annelids from Japan—I 11

times as long as the first setiger.

Parapodia are uniramous. The dorsal cirri
are long and cylindrical. The ventral cirri are
short; they are cylindrical in the anterior few
setigers and become conical with a proximal
pad in the other setigers. The first parapodium
has a few compound and capillary setae; the
postsetal lobe is higher than the presetal lobe;
the setal lobe cannot be seen between the pre-
and the postsetal lobes (Fig. 4b). The first few
anterior parapodia resemble the first one in
In the specimen numbered E
196, the second parapodium is provided with a
digitate projection on the posterior face of the
postsetal lobe (Fig. 4¢c). The pre- and postsetal
lobes become lower and the setal lobe projects
more clearly in branchial parapodia (Fig. 4d).

most respects.

Branchiae are first present at setigers 5-6 and
are pectinate from the first. The first branc-
hiae of specimen E 196 have 17 filaments on
left setiger 6 and six filaments on right setiger
5. The branchial filaments increase in number
rapidly posteriorly; they number 30 at setiger
10, reach a maximum of 48 at setiger 31 and
then gradually decrease. They number more
than 30 at about setiger 120, and 24 at setiger 154
which is the last parapodium of the fragment.
Caudal segments (seen in another specimen)
have six or fewer branched filaments per para-
podium (Fig. 4e).

Dark subacicular hooks are bidentate and
hooded (Fig. 4f). They are arranged singly in
a parapodium and have been observed only the
last fifth of the body. Dark acicula are distally
bluntly tapered and curved (Fig. 4g). They
number three to four. Embedded notoacicular
setae can be observed within the bases of dorsal
cirri. Each seta is very fine and dark (Fig. 4h).
The number of notoacicular setae in each bundle
is four to ten, more in the anterior parapodia
than in the posterior ones. In the supracicular
portion of the neuropodia, there are simple
slender capillaries (Fig. 4i) and comb setae
provided with rather similar lateral extensions
and 8-11 inner teeth (Fig. 4j). Compound setae
in subacicular positions are bidentate, hooded
and falcigerous; the blades have been lost
or damaged in the specimens examined. Com-
plete, damaged and deformed ones are illust-

Table 2. The number of each kind of setae and
branchial filaments in several parapodia of the
specimen numbered E 66. A: Acicula. BF:
Branchial filaments. CAP: Capillary seate.
COMP: Compound setae. NA: Notoacicular
setae. No.: The number of the setiger. SH:
Subacicular setae.

No. NA A SH COMB CAP COMP BF
22 10 3 - 10 7 24 31
46 10 3 - 15 8 25 39
69 7 4 - 20 5 20 20

100 10 4 - 15 7 22 26

150 ? 3 15 6 16 23

199 6 3 - 25 5 18 19

250 5 2 - 30 6 14 14

300 4 2 1 20 4 8 6

rated (Fig. 4k).

The number of each kinds of setae and
branchial filaments in different parapodia of
the specimen numbered E 66 are shown in
Table 2.

The pharyngeal apparatus is well developed
and calcified. The mandibles have about 30
lines on the distal part and stout shafts with
rounded ends (Fig. 41). The maxillary carriers
are broad but small compared to the dental
plates. The maxillary formula is Mx. I=1+1,
Mx. II=4-6)+4-7), Mx. III=(5-6)+0, Mx.
IV=4+(6-13), Mx. V=1+1.
fied bodies are present in front of maxillae V
on each side (Fig. 4m).

The pygidium has two ovoid anal cirri colored
deep purple (Fig. 4n).

Two small calci-

Distribution: Mediterranean Sea; Atlantic,
Pacific and Indian oceans, cosmopolitan in warm
waters, in intertidal and subtidal zones; Japan.

Discussion: The two anterior f{ragments
examined have no subacicular hooks and the
complete specimen has the hoocks first present
at parapodium 300. The first occurrence of the
subacicular hooks is more anterior in specimens
described by FAUCHALD (1970). The specimens
are more than 35mm in head length and are
thus bigger than Fauchald’s. He mentioned
that the black, bidentate subacicular hooks are
present from setigers 15-54; their first occur-
rence being strongly dependent on the size of
the specimen. The present author agrees with
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Fig. 5.

{i-l
a, Anterior end, in dorsal view, X32. b, First
parapodium, in anteiror view, X40. c, Parapodium 3, in anterior view, X40. e, Aciculum,
x400. f, Embedded notoacicular seta, X400.

X 400. i-1, Bidentate compound seta, X800.
podium 15, X800.

? Eunice australis Quatrefages, 1865.

g, Comb seta, X800. h, Capillary seta,

i-2, Tridentate compound seta from para-
j, Mandibles, in ventral view, X40.
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Fauchald in this and in fact this scheme may
be recognized more generally for members of
the family Eunicidae. The scheme fits also to

Marphysa sanguinea. It appears likely that the
subacicular hooks are lost from anterior seg-
ments in eunicid worms with increasing size.

?Eunice australis QUATREFAGES, 1865
(Fig. 5, a-j)

Eunice australis :

OKUDA, 1937, pp. 280-282, figs. 24-25;

Day, 1967, p. 385, fig. 17. 2. r-u.

Eunice murrayi MCINTOSH, 1885, pp. 288-289, figs. 48-49, pls. 39, figs. 7-8 and 20A, figs. 19-20.

Collection
A B ¢ b E F G H 1 ]
E 127 Jun. 7, 1971 Suruga Bay 8.5 3-1 22 13 5.0 AF
Description: Specimen E 127, was collected Subacicular hooks were not seen on this

from Suruga Bay, off Numazu, in 20m deep
and is posteriorly incomplete. It measures 17
mm long and 5.0 mm wide including parapodia
and has 22 setigers.

The prostomium is bifid in front but the
incision is very shallow. The length is half of
the first peristomial ring. There are five long,
distinctly articulated occipital antennae; the
central and longest one with 40 articles extends
to the anterior margin of setiger 6, the inner
left one with 24 articles reaches the middle of
setiger 3, the right one has lost the distal end,
the outer ones are both cut, but the left one
has 15 articles and the right 13. The inner-
most articles are longer than the others and
carried on low bases (Fig. 5a). Two rounded
eyes are on the dorso-posterior part of the
prostomium. The first peristomial ring is three
times as long as the second one. The peri-
stomial cirri do not reach beyond the anterior
margin of first peristomial ring and have eight
articles each.

Parapodia are uniramous. The dorsal cirrus
is very long with six to ten incisions. The
ventral cirrus is simple and digitiform in the
first few segments (Figs. 5 b-¢) and truncately
conical with an expanded base in more posterior
setigers (Fig. 5d).

Branchiae are first present at setiger 4 on
left as a simple filament (Fig. 5¢). The number
of filaments increases to 13 at setiger 9, there-
after decreases to seven on the last parapodium
of the fragment. The branchial filaments are
rather slender and well separated from each
other on the stem (Fig. 5d).

specimen. Acicula are yellow with a rounded
tip and number two or three in each parapodium
(Fig. 5e). Embedded notoacicular setae within
the base of each dorsal cirrus number three or
four in a bundle; each has a slender stem and
an obtus end (Fig. 5f). Each comb seta has
six inner teeth and asymmetrical lateral ex-
tensions (Fig. 5g). Capillary setae have short
spines on the concave margin (Fig. 5h). Each
compound falcigerous seta is hooded and biden-
tate (Fig. 5i-1), rarely tridentate (Fig. 5i-2).
Such tridentate falcigers were seen in par
apodium 15. The third tooth is short and small.
When the third tooth is present, the second
one becomes acute.

The mandibles have four lines on the cutting
edges. The long basal shafts are amber-colored
with transparent edges (Fig. 5j). The maxillary
carriers are broad and short. The maxillary
formula is Mx. I=1+1, Mx. II=4+5, Mx.
II=4+0, Mx. IV=7+7, Mx. V=1+1.

Distribution:  Atlantic, Pacific and Indian

oceans; Japan.

Discussion: The specimen examined re-
sembles Eunice australis with respect to the
annulated antennae and dorsal cirri, long ventral
cirri and the short prostomium. These charac-
ters may also fit E. antennata. However, the
specimen had 13 branchial filaments and E.
antennata has less than ten filaments. The
specimen from Suruga Bay lacks the body
region where the subacicular hooks should have
been present. The identification is thus
somewhat questionable.

13
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? Eunice indica KINBERG, 1865
(Fig. 6, a-g)

Eunice indica: MONRO, 1937, pp. 286-287; OKUDA,

255-256; DAY, 1967, p. 386, fig. 17. 3. f-j.

1938, p. 95; IMAJIMA and HARTMAN, 1964, pp.

Eunice vittata: IZUKA, 1912, pp. 120-121, pl. 12, figs. 7-9. [not E. vittata (DELLE CHIAJE, 1929)]

Collection

A B
E 64 Aug. 1975 Kagoshima Bay

D E F G H I J
21 - 4.5 MF

Description: The specimen is a median frag-
ment with 21 setigers. The fragment, a series
of trunk segments, measures 21 mm long by
4.5 mm wide.

The dorsum of each segment has three colored
bands; the anterior part is heavy reddish brown,
the posterior is light and the middle part is
beige. Additionally, each septum forms a red-
dish brown belt (Fig. 6a).

Parapodia are uniramous, have cylindrical
dorsal cirri and conical ventral cirri. Setal lobe
projects well beyond the other lobes (Fig. 6b).

Yellow acicula are slightly curved distally and
bluntly tapered. They number two in a para-
podium (Fig. 6¢). Subacicular hooks are also

Fig. 6. ? Eunice indica Kinberg, 1965.
pattern, X16.

b, Parapodium, in anterior view, X40.

yellow, and the hoods are entirely covered with
many small granules [also described {for E.
northioidea by Moore (1903)]. They are tri-
dentate and number three or four in a para-
podium (Fig. 6d). Supracicular setae consist of
four to five comb setae and seven to eight
capillaries. Comb setae have five to six inner
teeth and asymmetrical lateral extentions (Fig.
6e). Capillary setae are serrated on one margin
(Fig. 6g). Compound falcigers are subacicular
in position; each is bidentate with a long pointed
hood (Fig. 6f). They number seven or eight
in each fascicle.

Distribution: Red Sea, Indian Ocean, Pacific

g-2

g-1

a, Dorsal view of some segments, showing color

¢, Aciculum, %X400. d, Sub-

acicular hook, showing the grannular hood, x400. e, Comb seta, X1300. f, Compound
seta, X800. g-1, Capillary seta, X400 g-2, The same, enlarged of part, X1650.
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Ocean; Japan.

Discussion: Species of genus FEunice with
three or four subacicular hooks in a parapodium
include E. americana, E. australis and E. indica.
These species can be distinguished on the shape
of the compound falcigerous seta. The com-
pound seta of E. australis has a blunt hood not
produced beyond the blade (from the description
of E. murrayi CROSSLAND, 1904, pp. 310-312,

considered a synonym of E. australis by MONRO,
1937, p. 287). Both the other have pinted
hoods projecting well beyond the blade. HART-
MAN (1944) mentioned that the blade of E.
americana is never falcate or bent as in E.
indica. Each compound seta of fragmentary
specimen has a long pointed hood and a falcate
blade. Therefore, the specimen may be referred
to E. indica.

Eunice kobiensis MCINTOSII, 1885
(Fig. 7, a-n)
Eunice kobiensis MCINTOSH, 1885, pp. 278-280, figs. 37-38, pls. 38, figs. 12~13 and 20A, figs. 1-3; IZUKA,

1912, pp. 117-118, pl. 8, figs. 11-12;
fig. 2, a-g.
Eunice indica :

Eunice gracilis MOORE, 1903, pp. 440-441, pl. 25, figs. 46-48;

UsCHAKOV, 1955, p. 232, fig. 75;

FAUCHALD, 1969, pp. 4-6,

1zUKA, 1912, pp. 114-116, pl. 13, figs. 7-9 (not Eunice indica KINBERG, 1865).

IZUKA, 1912, pp. 126-128, pl. 12, figs. 10-11.

Collection
A B C D E F G H I J
E 59 Oct. 7, 1975 Kominato 8.2 3-1 57-1 35-1 142 13 4.5 AF
E 128 Jun. 8, 1972 Suruga Bay 6.8 3-1 45-1 35-1 135 12 4.9 CS
E 129 Sep. 15, 1972 Suruga Bay 5.4 3-1 49-1 32-1 118 10 4.3 AF
E 135 Sep. 1, 1972 Suruga Bay 6.6 3-1 52-1 37-1 134 11 4.8 CS
Description: Two complete specimens (E the branchiae are red.

128, 135) and two anterior fragments (E 59,
129) were examined. The largest (E 59) me-
asures 125 mm long by 4.5 mm wide including
parapodia at about setiger 20 and has 142
setigers, but lacks only a few caudal segments.
The largest complete specimen (E 128) 1s 94 mm
long and 4.9 mm wide with 135 setigers. This
species is found in shallow water in hard
substrates where it forms a tube with sand
grains and shell pieces under boundlers.

The anterior dorsum including the prosto-
mium and the first peristomial ring is reddish
brown with numerous white spots, but the
overhang in front of the first peristomial ring
and the whole second peristomial ring are pale
or light yellow. Also, the five occipital antennae
and their bases, the peristomial cirri and the
parapodia are pale. In median and posterior
regions, each segment has a pale middle
area; the anterior and posterior parts are
marked by reddish brown bands. The annula-
tion of the antennae is colored brown marking

it noticeable. The rounded eyes are dark and

The prostomium is wider than long and
slightly notched in front. The five occipital
antennae are annulated in their distal halves;
the median and longest one is two times as
long as the prostomium and separated distinctly
by five colored grooves and some colorless
notches in a series of annulations; the inner
lateral pair have five to seven rings and sub-
equal to the median one in length; the outer
short pair, with three to four rings, are one
and one half as long as the prostomium. Two
large eyes are situated outside the inner lateral
antennae and covered with a transparent mem-
brane. The peristomium is divided into three
parts; the anteriormost part is wrapped around
the posterior part of the prostomium; the
middle part, the first peristomial ring, is wider
than long in proportion 2:1; the posterior part,
the second peristomial ring, has two peristomial
cirri, each of which extends beyond the anterior
margin of peristomium and is divided into 6-18
rings on its anterior two third part (Figs. 7 a-b).

The dorsal cirri are long and digitiform with

C15)
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irregulations on the anteriormost parapodia
(Fig. 7c). They become longer on branchial
parapodia (Fig. 7d) and are smoothly filiform
on posterior parapodia (Fig. 7e). The ventral
cirri are conical with proximal pads anteriorly
and become more cylindrical posteriorly.
Branchiae are first present at parapodium 3 as
a single filament. The number of branchial
filaments increases rapidly to near parapodium
15; the maximal number of filaments is 10-13
between parapodia 15-30, thereafter the number
decreases gradually to about parapodium 50.
The last branchia of the largest specimen (E

/ Uk

57) has a single filament at parapodium 58.

Yellow subacicular hooks are bidentate and
hooded (Fig. 7f). They start at parapodia 32-
35 and occur singly under each setal fascicle.
Yellow acicula are bluntly tapered and slightly
concave on one side (Fig. 7g). They number
two in each parapodium. The comb seta has
seven to eight inner teeth and asymmetrical
outer extensions (Fig. 7h).
gerous setae are bidentate and hooded (Fig. 71).
They number five to 15 in each fascicles.
Capillary setae are edged by numerous short
spines on one side (Fig. 7).

Compound falci-

Fig. 7. Eunice kobiensis McIntosh, 1885. a, Anterior end, in dorsal view, X25. b, The same,
in lateral view, X16. c, First parapodium, in anterior view, X40. d, Parapodium 30,
in anterior view, X25. e, Parapodium 88, in anterior view, X40. f, Subacicular hook,
x400. g, Aciculum, x400. h, Comb seta, X800. i, Compound seta, X800. j, Capillary
seta, X400. k, Mandibles, in ventral view, X25. 1, Maxillae, in dorsal view, X25. m,
Posterior segments, in dorsal view, showing color pattern, X16. n, Posterior end, in

dorsal view, xX16 (E 128)

€16 )
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The mandibles have yellow slender shafts and
calcified distal bodies with about five lines (Fig.
7k). The maxillary carriers are long and distally
rounded. The maxillary formulais Mx. I=1+1,
Mx. II=(6-7)+(8-10), Mx. III=1040, Mx.
IV=(8-9)+(10+13), Mx. V=1+1 (Fig. 7D.

The pygidium has two very long dorsal and
two very short ventral cirri in proportion 9:1
(Fig. 7n).

Distribution: Gulf of Alaska; Pacific coast
of Japan.
Discussion: Eunice kobiensis were originally

described from Japan by MCcINTOSH (1885).
FAUCHALD (1969) redescribed the holotypus in

a survay of some species of the Flavus-Biden-
tatus Group of Eunice. The specimens ex-
amined have shorter prostomial antennae than
the holotypus.
more closely resemble E. varens with short
antennae (according to FAUCHALD, 1969). The
comb setae were not described and the
acicular hooks are not hooded in E. varens as
redescribed by FAUCHALD (1969). The present
specimens have comb setac and hooded sub-
The maxillary teeth are more
numerous and the width of the body is larger
in the present specimens than in the holotypus
of E. kobiensis. This may be due to the greater
age of the current specimens.

In this respect, these specimens

sub-

acicular hooks.

Eunice northioidea MOORE, 1903
(Figs. 8, a-0, and 9)
Eunice northioidea MOORE 1903, pp. 433-435, pl. 25, figs. 36-38; IMAJIMA and HARTMAN, 1964, p. 253.
Eunice northioides 1ZUKA, 1912, pp. 128-131, pl. 13, figs. 17-18.

Collection
A B C D E F G H I J
E 114 Jul. 7, 1971 Suruga Bay 11.6 4-4 112-1 29-1 124 9 5.3 CcS
E 115 " 9.1 4-2 124-1 26-1 126 8 6.5 CS
E 116 " 8.0 4-2 37-1 25-1 37 5 4.0 AF
E 117 Aug. 1971 Suruga Bay 11.5 4-2 117-1 29-1 117 11 6.5 AF
E 118 Jul. 7, 1971 Suruga Bay 5.2 4-1 84-1 21-1 36 3 2.6 AF
E 119 Sep. 7, 1971 Suruga Bay 14.1 4-3 127-1 30-1 134 8 6.5 CS
E 120 " 10.8 4-2 32-4 28-1 32 15 5.6 AF
E 121 Jul. 20, 1972 Suruga Bay 11.7 4-3 136-1 26-1 149 10 6.7 SC
E 122 Sep. 1, 1972 Suruga Bay 11.3 4-2 27-1 143 11 6.5 AF
E 123 ' 14.3 4-3 28-1 79 8 6.6 AF
E 124 " 19.3 4-2 142-1 27-1 147 9 7.3 CS
E 125 Sep. 15, 1972 Suruga Bay 12.9 4-3 27-1 58 13 6.5 AF
E 126 Sep. 2, 1972 Suruga Bay 6.0 4-2 25-1 98 4 3.5 AF

Description: Four complete specimens range
between 90-150 mm in length and 5.3-7.3 mm
in width including parapodia. The number of
setigers ranges between 124 to 147.

The anterior dorsum is dark reddish brown
with numerous white spots. The anterior margin
of the second peristomial ring and setiger 4 are
white. The ringed incisions on the prostomial
antennae and caudal cirri are colored dark.

The prostomium is hilobed in front, each half
is rectangular. The posterior part of the prosto-
mium is almost always covered by the anterior
part of the peristomium. Two rounded eyes,

the innermost annuli of median three antennae
and their flattened bases are covered by this
fold (Figs. 8 a-h).
are articulated, the maximal number of articula-
tions is, from left to right, 7-12-14-12-8, while
in the smallest specimen the number 3-4-8-5-4.
The three median antennae are less than twice
as long as the peristomial rings combined and
the outer lateral antennae are about half of
these. The peristomial rings are almost as wide
as long in dorsal view (Fig. 8a). The first ring
is more than three times as long as the second
one. The peristomial cirri, which rarely project

All the occipital antennae
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k

i j

Fig. 8. Eunice northioidea Moore, 1903. a, Anterior end, in dorsal view, (E 144). b, The

same, in lateral view, X10 (E 126).
Parapodium 9, in anterior view, X40.
Parapodium 80, in anterior view, X40.

¢, First parapodium, in anterior view, X40. d,
e, Parapodium 31, in anterior view, X40. f,
g, Subacicular hook, X400. h, Aciculum, X 400.

i, Comb seta, X800. j, Capillary seta, X400. k, Compound seta, X800. 1, Mandibles,

in dorsal view, X25.

m, Maxillae, in dorsal view, x25.

n, Caudal region, in dorsal

view, X10. o, Branchial parapodium with 13 filaments from setiger 14 of the specimen

E 125, in anterior view, X25.

beyond the anterior margin of the first peri-
stomial ring, are irregularly annulated.

The first parapodium has a long irregularly
articulated dorsal cirrus; the ventral cirrus is
swollen near the middle. Setae are sometimes
absent from the first parapodia and maximally
only a few are present (Fig. 8¢). Anterior
branchial parapodia have short conical ventral
cirri, the bases of which are globularly swelling.
Setae include more than six capillaries, nine to
ten compound falcigers, two acicular and a few
notoacicular setae (Fig. 8d). In the posterior

branchial region, each parapodium has a short
cylindrical ventral cirrus and a single black
subacicular hook (Fig. 8e). Branchiae are first
present on setiger 4 with one to four filaments.
The number of branchial filaments rapidly in-
creases to near setigers 10-15. Generally the
maximal number is less than ten, but 13 may be
present on branchia with subdivided filaments
(Fig. 80). Thereafter the number of filaments
gradually decreases to near the posterior end
of the body. In a small specimen (E 126),
posterior parapodia lack branchia (Fig. 8f).
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Black subacicular hooks (Fig. 8g) start at
parapodia 26-30 or from more anterior segments
in small specimens. The distal end of each hook
is bidentate and hooded. The apical tooth is
directed distal and protected by the rounded
hoods. The second tooth is stout and a right
angle to the shaft of the seta. The black acicula
number two in each fascicle except in a few
anteriormost parapodia. The distal parts that
project from the setal lobes are slightly curved
(Fig. 8h). In supracicular positions, there are
comb setae with eight to nine inner teeth and
asymmetrical outer extensions (Fig. 8) and
short-spined capillaries (Fig. 8j). Compound
setae situated in subacicular positions consist
of only bidentate hooded falcigers (Fig. 8k). The
hood has rounded distal end. The two teeth
of the blade are directed laterally.

The mandibles are basally slender on the part
connected to the retractor muscles and flare at
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the cutting edges. The anterior calcified margin
has three to four teeth-like projections (Fig. 8l).
The maxillary formula is Mx. I=1-+1, Mx.
I=G-1+6G-7, Mx. [II=4-9)+0, Mx. IV=
4-7)+(7-10), Mx. V=1+1. The maxillary
supports are clearly divided into two parts; the
distalmost parts are swollen and attached to
each other on the inner side except for a rounded
hole near the base of the first maxillary plates;
the rounded ventral parts are scoop-shaped
(Fig. 8m).

The pygidium has a pair of anal cirri with
four to 12 articulations (Fig. 8n).

Distribution: Suruga Bay.

Discussion: The specimens closely resemble
Eunice torquata QUATREFAGES, 1865 with re-
spect to the strongly retracted prostomium and
the beaded or articulated antennae. A specimen of
E. torquata deposited at the Laboratoire Arago
of Banuyls-sur-Mer in France was compared
with the specimens described above as E. north-

o joidea. These two species can be distinctly
; separated on the first occurrence of the branchia.
< Fig. 9 shows the differentiation of the two
w species in the distribution of branchiae.
2
I
3]
3 107 /
faa] / (E. 122)
w J
" //W
i /
3
P (E. 118)

T 1 T T T )

34 10 20 30 40

THE NUMBER OF THE SETIGER

Fig. 9. Branchial distributions in three specimens examined of Eunice northioidea

(fine lines) and a specimen of E. torquata (heavy line).
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A

On the Urohyal of Thirty-Six Species of Fishes
of the Order Salmoniformes

Takaya KUSAKA

Abstract: Urohyals of 36 species of fishes of the order Salmoniformes were observed and
compared. The features of urohyals are remarkably characteristic of genera and families.
The common feature of urohyals in this order is the vertical plate of main body developed
posteriorly like a spatula, and the ventral edge is nearly expanded horizontally in various
grades like a spindle when viewed dorsally. Occasionally, the urohyal lacks the ventral spread
taking merely a shape of simple slender plate. In the suborder Stomiatoidei, the urohyals of
the families Chauliodontidae and Melanostomiatidae are characterized by the thickened or
laterally expanded, dorsal edge and by the narrowed or degenerated vertical plate. These
characteristics are related to the remarkably developed mouth-opening function. The urohyal
of genera Polyipnus, Maurolicus and Gonostoma are perioded with an extremely thin vertical
plate bearing striped pattern of growth lines.

FHRIHBARAEOREFOIRY BREEL C Bz Bo®ECc, wWihie—EL T\%b,

, A ENTEZE L 7o 4 B Salmoniformes @ ORI EENDE 2D HEAITOWT,

AHHE, 128, 26Fm0 36 F& o\ T ORHEA NFEREBRCHE AR bR 50, DTIHEY &
H:‘jhzjo D E Jﬁn ;_ &(iﬁa)gﬁ% @}B'ijm'i’ ﬁd)’;k 3 A)o

I & A N — R EEIBT B EEL T Y4 H Salmoniformes
DIREEL, X, HEH )7\!1] L FEEL, T @7%, FEEIBII AR, Lx BT X < FEEL,
VERTER D LB AR IR D p3eE L, HETER A NOHE D R RET B,

%mﬁm<,&ffﬁ%”&<ﬁoiﬁo,iﬁ
ﬁ\br&’ﬁf“ﬁﬂ”vtﬁ’éo BRIy, T DA 1. ¥4 HEHE Salmonoidei

Wioh, BEOARLESILOSH D, Lk BEIIEA LA LB —-Sh b,
i kA CREET, A L OB TH S8 CEEEEE A Ll N, 1, 2 ofis AR E
IR REEL VO ATBTHL, Eilge CFEFEL T\ Bo BEENERMEE LT 5850
D HHEE T A PN { ZIRC e D A, B T HHERIT A R T, i HRF L
CIEERICEVIREEC 12 5 T2 DM IFEAET  RTbb, BEFROBERCHT 2EAL 20-36

RBEHDRE ‘i@éﬁﬁévtﬁ# % H AL, 9% &R/ NE W ERED K X ST, FIARIT

25, 35, 45 % HIED 3 EEECh i, FnEino DLDNRH Do

T RS YEPERTYYT Ocean Research Institute,
University of Tokyo, Minamidai 1-15-1,

1.1 7§ Salmonidae

* 19764F 9 19 H 52 FEFEANDRCHE— S,  FHOHL D k#
BT, MICiREOE NS ONDH LD, WTHIT
Nakano-ku, Tokyo, 164 Japan LT IERcEEN T, oy BT
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22 5 A HE15%E

BARALZETHS, BEFREOHE B X
22~36% Thb,

1.1-1 ¥ # & Oncorhynchus

BETECHEHIE 256~36% Thbd, 540
FIRTELIL CRBIL S 0y, EEH O &R
CTHOILY OFFEFEE I &% KT 52 & TH
BERETH %

1.1-1.1 =< A Oncorhynchus nerka nerka
(WALBAUM)

REIBOBE, THOIEY e EWThEHET,
W B Oncorhynchus w i+ HEHERIZ T T
%o

1.1-1.2 v x = AOncorhynchus nerka adonis
(JORDAN & GREGOR)

EEEBRIEED 25% C, ABHTR/NTH
bo ZHEAENBEHETHD, BEShICHO
ThbHDT, FBEPAETLACREEOREEN
BEwboribnsg, —J, @fr@mec B
EERCXTZEERCTOEAT 41 9% KU 30
% &y KBBRTELDLLREHEEZRL TS, —

TL1,£+mm¢:ﬁLu<,@%E%f&%o
1.1-1.3 ¥ # Oncorhynchus keta (WALBAUM)

LRI == A O. nerka nerka O 7 E;
PLTHBP, L T, BEBOEHIDPOPIE
<, TADID 200l ENRE 5 Tnd,

1.1-1.4 =< & Oncorhynchus masou (BRE-
VOORT)

Rz~ =<2 O. nerka nerka j;’a(}*f’f 0.

“@#Diﬁ%@%hb@d%f@éomqf,
;%bOSEWEEm%ﬁﬁﬁémm,ﬁﬁmW
X ABELEBRILETH D,

1.1-1.5 = A 7 A% Oncorhynchus tscha-
wytscha (WALBAUM)

EBEFRIEIEED 36% T, ErTiddbirnA
BEHOERMEXRL Cb, EEHIEETHD
2 FTHDHLD OFRENELS, LN T, O
MIREBREDO 8% c+&7, —RLC#ilcE
bo

1.1-2 =v~<=AR Salmo

Y & Oncorhynchus O F 30z fied THELIL T

®15 (197D

ERINGi e Pasr

Wiy

1.1-2.1
(GIBBONS)

TSN TH2 B> BEEFEOHERCH
FTHEEE 24% LhE L, HIEORERTH S
v A=A O. nerka adonis DIFEE L T
B RIS EIREE . RO & S KO T LD i
Y4 JE Oncorhynchus DFEEUER L 4 —3L Tu»
bo s T, BIRTIEI 7B Oncorhynchus O
==<A O. nerka nerka, V7% O. keta LU= A
O. masou r OKBNIHE T, BHELDE T
LHXBEE,

1.1-3 1 v g Salvelinus

Nz =

== A Salmo gairdnerii irideus

FRIC T AT s vy, BEHOEINE L, fZEE
ol EETH S,

1.1-3.1 4 v 5 Salvelinus pluvius (HILGEN-
DOLF)

e, fdednkE ki H oo
AN T2 OXRETHL, BHEERD
BHERICHT DEEL 229 e D/ S, EH
HOFEITEED 3% &t hmL, TUOH
hoMmXEED 19% TEETH D,

1.2 7 =Fl Plecoglossidae

mﬁﬁvﬂSdWmme@%ﬂ5gi<ﬁwb
TW50, ARNEHr eV EETH L,

1.2-1 7 =)@ Plecoglossus

1.2-1.1 7 = Plecoglossus altivelis (TEM-
MINCK & SCHLEGEL)

BIH D 3500 1 ERFIRTHC, ®AD 35D

2 DT, MEMIDCEHIEHL, NHOH
D REIIC BEICEL TV B DT, 2k
5#”%”11 RO THLANEETHL, BEFED

XA EAE 20% LFEL NEL, EE
J@Mé&$ DO D e BETRD 30% &
I{FRELTD

1.3 F=9 Y Y4 F Osmeridae

# 4 B Salmonidae O 7y L UL, ~b
ROBEEAREL, THRIELGNDILY B
Bo O OBEREHC L 5T, WHALAT
b, NEMBETHLOT, ERARCERI # <,
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W ThD, BEEEOHECHTLEHAILE
DLOFERFIE 28% K—EL T b,

1.3-1 v sy ¥)& Hypomesus

REE O30 15 Ml BIRT, BEHE
BRTHT D E LT Th, FUOIE D EeE
X CEFELTWAD, BB TFELL,

1.3-1.1 v » 4% Hypomesus olidus (PALLAS)

BEEEIHEED 8% CTHEDRE S TH L,
FEGOH STLBET, TUOIRY OMEEEE
En 19% T, BROMOLDO LY —FERE W
BEPNRRTH Do

1.3-2 #3557 bvvxx)E Mallotus

REE O 35D 175 hie b fVCEIRT, &
EEIB TP < B HTy, HEE S
By, FHOHLD 1 T OB ¥ RRINC ik
RICHEL T Do

1.3-2.1 #35 7 b % & Mallotus Caterva-
rius (PENNANT)

BEEOAE ST LEEAUCBETH D, E
B FONMGIEERR Y 2T 508 BRI VLR
Bo Lips, T, BEHOESIIES, BREER
D 239 T, ARMTCRBETHD, FADILD
DIBEFED 11% THig VPN TH L.

1.3-3 x> w U vt E Osmerus

FEIEHANDIET, ME LT, A2ED
Cd B A BT . TIHOIE D RN
ThHH, Tl HHCE - TRELT
WBDT, RABIESVERYZET %,

1.3-3.1 % 2w Y v o Osmerus dentex (STEIN-
DACHNER)

BEEokx Jx EREAUCBETHL. B
EEmMARTHC L FEL, SEOTRCHTS
oy 329 LARBEARTHS, THDOILD X
EBTH Do

1.3-4 v v »®]E Spirinchus

EAk P L IR TH B D Fa T )
o+ O.dentex DF MDD, L b PR BN
BalL b, FADILYEHINLI4TD 3D
WACARD , PNT, EEBIESVERTH S,
WO REIHER > T Db —2DRRTH S,

1.3-4.1 <+ ¥ % & Spirinchus lanceolatus

(HIKITA)

BEEEEQCHBCHTHEE&N 24% T, ¥ a
v U v+ F Osmeridae OFT, FRT/HE W,

TADEY omEEED 10% T, ndAR
PFTERNTH D,

1.4 v 7 v +F Salangidae

L BT ADIETh %o BIEEEN Lo
FEL, TEBIAENLEDOESHHY,
EHCEI BN BBRFCERL TWD, T
WO x4 FEET, THROTELRLNS
W, HELREIRTH B, BN DEE DDA
I D BEE TR T D,

1.4-1 v+ 3 v+ 8 Salangichthys

1.4-1.1 + 5 v # Salangichthys microdon
(BLEEKER)

BEEEEGHEED 12% T, BH TNV, &
KEANLEOERMZ L BEBIE  OAET
AL, HEEENIO L5 /NSO
Blpsdg -, EETOSHSILEED 21% T, &
Thb, BMIBEDLS% ThHH, EHEHIMIE
CHEVERTH S,

2. w#x by EEH Alepocephaloidei

BEmEN L 0T, EEERETLRIRE
TaTEIRGD, AANCRBHCERT 2EE
e TAOHD OFENDIR AL EIRTH S L
Wz bo

2.1 &x 1+ VU4 v vF Alepocephalidae

FEERILEET S, T D LRI HIX
W, FORBENLIEBMTH L.

B & BT T A BRI N E 2RI
7o LT, BEETECHEH TS E&L 20~
24% T, IZERALCLSMRKREZITH S,

2.1-1 ~#7 4 v v g Alepocephalus

EUGEER T, TR, R oo
T, HCERIROMANAEOREY S, £Ok
MTREENARKEL, PHEOHCEITHL TV
b X, FOEEHO T DORLELGNDILD
BB, BT TARHEAL Thh, B
- C, FHEREEBEmESIRVED L 5128 5TED,
SERFE—ADERD L SR %,
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24 o}
2.1-1.1 =v=x%274vy Alepocehalus um-
briceps (JORDAN & THOMPSON)
EEREOHECKHTHE &L 249% T, 2o
NETHD, BOFBIKRCMEEED F U F R
T% MO 9% T, ZELLMEMOREF THD,
2.1-2 v 7 v F=]E Leptoderma
BEaRIILEKRTEEE ©  Leptoderma mac-
rops WWHHHU L, X, FIER - 7% - JI|OFED 0
#3497y Leptoderma lubricum % LT 5%
7y BEAEDS TG ENRR A DT, =Tk
RV AXF P UA T LEFLTE <,
2.1-2.1 F&YA.eFV VYA v v Leptoderma
sp.
BEBEORE SIHED 20% T, 2av=x7
1 7 A, umbriceps D F I NH, JEHRITE
BTl <, DishEHosH L BBACHL, BE
MEEIOFETEH, TORIACE L),
BIFL LN S T B, HIRBEE D KL, £0%
E FADILY 75505, RIOHECHRIL - &
SIBBEHEEL TWb, SRS
XD 20% BThb.

3. Z—FXRFEH Opisthoproctoidei

BLAEIBAVN S e, T b, HiHERO 3
ENENCE DN, FOIINEACIEL Ty
LHDNRD D, BIENEREMCERC, ®BHTE
HIBANBIRCFHEL, O THIEER~DIA
DAREL 5, BEFROHECHT 4E4
ik 30% PIET, BEEL 2P RMThH 5D,

3.1 =xX2AF® Argentinidae

BOHITA, EACHEEL BT, BLEH
ELTWLDOREHTH L, RERCOPHE,
BEMPIEINBEL L, FLOIE D EHEY- A5
EEE L T\ 5,

3.1-1 =F g Argentina

BT 2 2HTLCERMLLBIRA L Cw 5
2, BR, &, WoHENELS,

3.1-1.1
(KISHINOUYE)

ROREDENCART, BEBEOHE X
BB Enleh K&\, BEEACEROBRECHT

= ¥ A Argentina semifasciata

& HI5E H1% Q97D; BilHEERLE

LEBTENTR 14% KO 119% LS, B
L ARTEZ L0 fIE W,

31-1.2 =a2—-v =3 v F=FA (RFR)
Argentina elongata (HUTTON)

ML, BEFEOHERZ 30% L
MTNE W, BEMTBTOGERIT 18% RK
20%L K&, BEENLD KL, —RL TR
HH* 5,

3.2 Fv¥Frag4 v R Microstomidae

AT 7 B Salmonidae © %3 pis b
LT 52, BIHOBREIREC R - T
IR 2 2L, BREECM#NIL, TP DD
Ligh, ZORIEBICHEL Thb, ERBEH
T, CCREOFEER L T b,

3.2-1 ¥v ¥ A9 E Nansenia

3.2-1.1 v ¥ # A v Nansenia ardesiaca
(JORDAN & THOMPSON)

BEEFEOHEILL 38% Tolsh KE LA,
BELOCBHOBEHT 28% KO 24% T,
T BRI ETH S,

3.3 V=49 v Bathylagidae

BRI F 27 U A B Osmeridae O
L<CHUL Th D, BTHERD “RAFEEL T 5,
BIHD 3530 LR T, Fo% o EE
NEAZARCICECHEEL, T PAckb
DHL Y PRTEEFCIRIC X < RBEL T B,

3.3-1 v =aAvvE Bathylagus

3.3-1.1
(MATSUBARA)

WAy TR B, BEEEO HE K
3B8% Ehich REwV. BEMTFINIERD 28
% RO 21% LEEMGILD LB EL T W
Do DS DL ERRFVF 74 7 N. ardesi-
aca DFERNHEIFZERLUTH S,

Y a4 vy Bathylagus nakazawai

4, D= MHHEXTEB Stomiatoidei

BRI TR BEIBAE <, B ITHIE < 3
EL, T VAPELTHLD b DHEZ G, —H,
THMELT, BCHRVGERIRO LD, Rl
LAEL FADRENE NS D, FZ LDy
HHEL TWBH L0005,

(24)
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4.1 # v xv=vF Sternoptychidae

CoOROABERELFENEL, LAREED
B, Ao BRES L EEINS EFCIRRL,
Mt BENEED 710% CET5300b %,
TG AR 5. BEERIIHEHE
o 30% FRCHE—I N Tw5b,

4.1-1 & v Fxv =g Polyipnus

EEFIEDTI S ETRRBREL TS, BR
TEED 60~709% Kb, FTHOW D IZHEE
ZisL, BHoOBRCHTHEE&3 20% ThH
Be GEND2EABIEL I, LI E R
BOERESRCHRC S bbb T\ b, FINOMO
BTILZ BT, ZOROERENEELO TR
Wk ELZ LS, ZORBEIREHTHaa=
v ®l Gonostomatidae D% DT HEBILD,

4.1-1.1
roides (SCHULTZ)

EEMOFEELS B T L, BHEIPRE AR
WO S, WEBILCEBEC LS KREL L. £
EmrsRIms AL s UL IR T
%.
4.1-1.2 H&wxv =y Polyipnus tridentifer
(McCuULLOCH)

WL L S RET LA, ERLOTRCEED
R, EESOBBIRET, B LES
BHICEN S, Thh, BRINCEEHL, %BHET
e, HOUhE SN iiL, & MR 2
DDERE DL L5 Tinb, T, HERREE
b R OETRERE L RO & mitTun
Bo

4.1-2

4.1-2.1 & F = Sternoptyx diaphana (HER-
MANN)

TR L CFEL, R BEIEL BT
VEET D, 5T, EXNENEDT, BEX
BE®D® 33% LMERC 5 Tvb, b &b,
BEEEBEREIEED 30% LMEOEN LD
DT, HEHBLAEFAORENDI L, BT
BN Ie 5 TBIRTh B &2 b TR THE
LML, AW LN L, T, T
BOIATDYE D LD TENT, TH»HATD

kv F =Y Polyipnus aste-

A= Sternoptyx

ZLSHIL, R DLbhLIEETH S,

BINMIEEDT% LD TN, AEIcE
WTHhbe

4.1-3 FvHv A=V FE Argyropelecus

4.1-3.1 5 v H v & x =V Argyropelecus
hemigymnus (COCCO)

TEHEED 520 11 S B iaun T
bo MEMMILTREL, BRI EHEBES N
WEHCHEEL, &M, Twb, FORDEER
kE CECBAL T D,

BEWBED 59% L RKEL, TUOLELDIR
DTN T, BIEEED 7% I3 Eitu.

4.2 =z 2=V R Gonostomatidae

MEIBREL, TERNELCETENDL SDONE
s, —J7, ARG O, MRGHIRD
DHRHbH. BEEBEOHECKHT S H &1 26~
50% &l ZBALL T BA, ML CREEL DR
Z70d DPRE

4.2-1 H Xy F= Vg Vinciguerria

FIEsE IR T, |EII L SHEL, BREFHC
TEELCW5, FTARENL, BEEON2HD 1
T, T D EL~DOHL Y PN IEIBC & (FE
LTuWab,

4.2-1.1 v <X v % = vV Vinciguerria nim-
baria (JORDAN & WILLIAMS)

BEEREIEED 3% T, THERTHL, #
EROBEMIEEOENEN 37% KO 19% &
N P g %}?ﬁﬁj\lc%éb, R L2 ~DYE D AR
HRE—Th b,

4.2-2 Fvo~xH Polymetme

BEAL L CRFEL, OB HCELCER
L, 8i< &, Tnd, FPUEBEBBRTICDLE
ELTEMNS,Twh, T BRIZESEBAL
R Ts 5 Cinhoe  PUBIENC AR DI Y R %
M, DTN TH D,

4.2-2.1 Y aw 2y ~EH Polymetme elon-
gata (MATSUBARA)

BEEEXHEED 26% T, AR CHRNET
bh. BEEXBED 32% TE¥ETHHP, &
MIBED 4% LD THETHD, Lldhmn
BHC < BT A AR, Ao b

(25)



26 5 & B1BE H1T 97D; BILBFFRWE
Table 1. List of specimens examined, with measurements (in mm)
Species name Locating and date of collecting

1.1-1.1 Oncorhynchus nerka nerka Northern Japan, Aug. 1965.
1.1-1.2 Oncorhynchus nerka adonis Tochigi Prefecture, eastern Central Japan, Feb. 1972.
1.1-1.3 Oncorhynchus keta Hokkaido Area, North Japan, Aug. 1969.
1.1-1.4 Oncorhynchus masou Northern Japan, Aug. 1965.
1.1-1.5 Oncorhynchus tschawytscha Northern Japan, Aug. 1965.
1.1-2.1 Salmo gairdnerii irideus The west of Tokyo Metropolis, Japan, Mar. 1966.
1.1-3.1 Salvelinus pluvius Tochigi Prefecture, eastern Central Japan, June 1971.
1.2-1.1 Plecoglossus altivelis Nagano Prefecture, Central Japan, Aug. 1969.
1.3-1.1 Hypomesus olidus Yamanashi Prefecture, Central Japan, Jan. 1970.
1.3-2.1 Mallotus catervarius Hokkaido Area, North Japan, Aug. 1969.
1.3-3.1 Osmerus dentex Kushiro, Hokkaido Area, North Japan, Nov. 1972.
1.3-4.1 Spirinchus lanceolatus Hokkaido Area, North Japan, Dec. 1966.
1.4-1.1 Salangichthys microdon Chiba Prefecture, southeastern Central Japan, Aug. 1970.
2.1-1.1 Alepocephalus umbriceps Sagami Bay, sautheastern Central Japan, June 1970.
2.1-2.1 Leptoderma sp. Sagami Bay, southeastern Central Japan, June 1970.
3.1-1.1 Argentina semifasciata Kumano Sea, southern Central Japan, Dec. 1964.
3.1-1.2 Argentina elongata Southwestern New Zealand, Feb. 1971.
3.2-1.1 Nansenia ardesiaca Sagami Bay, southeastern Central Japan, Aug. 1964.
3.3-1.1 Bathylagus nakazawai Sagami Bay, southeastern Central Japan, June 1970.
4.1-1.1 Polyipnus asteroidus Sagami Bay, southeastern Central Japan, June 1971.
4.1-1.2 Polyipnus tridentifer Kumano Sea, southern Central Japan, Nov. 1964.
4.1-2.1 Sternoptyx diaphana Sagami Bay, southeastern Central Japan, Aug. 1964.
4.1-3.1 Argyropelecus hemigymus Izu Oshima, southeastern Central Japan, Oct. 1972.
4.2-1.1 Vinciguerra nimbaria Sagami Bay, southeastern Central Japan, June 1971.
4.2-2.1 Polymetme elongata Kumano Sea, southern Central Japan, Dec. 1964.
4.2-3.1 Maurolicus muelleri Suruga Bay, southeastern Central Japan, Nov. 1970.
4.2-4.1 Gonostoma gracile Izu Oshima, southeastern Central Japan, June 1971.
4.2-4.2 Gonostoma elongatum Izu Oshima, southeastern Central Japan, Dec. 1970.
4.2-5.1 Cyclothone atraria Sagami Bay, southeastern Central Japan, Aug. 1964.
4.2-5.2 Cyclothone pseudopallida Izu Oshima, southeastern Central Japan, June 1971.
4.2-5.3 Cyclothone alba Izu Oshima, southeastern Central Japan, June 1971.
4.2-5.4 Cyclothone pallida Suruga Bay, southeastern Central Japan, June 1971.
4.2-6.1 Diplophos orientalis Sagami Bay, southeastern Central Japan, Jan. 1971.
4.3-1.1 Chauliodus sloani Sagami Bay, southeastern Central Japan, Aug. 1964.
4.4-1.1 Melanostomias pauciradius Sagami Bay, southeastern Central Japan, June 1970.
4.4-2.1 Tactostoma macropus Sagami Bay, southeastern Central Japan, Apr. 1968.
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of total length, body length, body height, head length, etc.

Measurements in mm Proportions in percentage

Urohyal Urohyali
length of length of
urohyal  urohyal

Total Body Body

Head Urohyal Urohyal Urohyal Head length
of urohyal

length  length  height length length height width length height widih
600 530 124 116 38.0 12.0 8.0 32% 32% 21%
230 200 50 50 12.5 5.5 3.8 25 41 30
580 515 120 126 42.5 10.0 7.0 34 24 16
460 410 96 91 31.0 9.0 6.0 34 29 19
620 550 130 122 43.5 12.3 3.3 36 28 8
350 310 73 88 21.0 6.0 4.5 24 29 21
198 168 38" 30 10.5 3.7 2.0 22 35 19
201 174 36 36 7.3 2.4 2.4 20 30 30
83 71 11.5 17.0 4.7 1.3 0.9 28 28 19
172 150 24 32 8.8 2.0 1.0 28 23 11
168 147 28 38 10.6 3.4 1.2 28 32 12
155 133 32 30 .2 2.1 0.7 24 29 10
122 108 11.5 18.0 .2 0.6 0.1 12 27
105 92 17 32 .6 0.5 0.7 24 7 9
137 126 19 31 .2 1.3 1.2 20 21 19
145 127 17 37 14.0 2.0 1.6 38 14 11
294 262 32 68 20.4 3.7 4.3 30 18 20
155 148 23 33 10.7 3.0 2.6 35 28 24
117 104 16 22.5 8.5 2.4 2.3 38 28 27
40 35 23 13 4.2 2.8 0.8 32 70 20
62 55 30 20 5.6 3.4 1.0 28 61 18
53 44 26.5 16.0 4.8 1.6 0.22 30 33 5
20.0 15.5 12.5 5. 1.7 1.0 0.12 34 59 7
36.5 31.0 6.0 8. 2.7 0.75 0.40 33 37 19
158 148 16 30 7.8 2.5 0.3 26 32 4
50 45 9.0 12.0 6.0 2.3 0.25 50 38 4
125 113 12 23 9.0 3.0 0. 38 33 3
180 162 23 32.5 11.2 4.9 0.7 35 43 6
51 46 6.0 12.0 5.4 0.6 0.15 45 11 3
37 32 4.2 .0 7 0.20 0.05 45 5 2
31 26 3.4 .6 3.0 0.15 0.05 45 5 2
40 36 4.7 .0 3.3 0.15 0.04 42 5 1
295 270 27 48 21.6 3.3 0.8 45 15 4
110 102 10.6 22.0 5.5 2.2 0.7 25 40 13
133 122 14 13 3.6 0. 0.4 28 19 11
340 3156 28 35 1.45 1.08 0.80 4 75 55
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VR TH B,

4.2-3 F 2w ) =V E Maurolicus

TEAS L SFEEL, BCBINES Thb,
LT, ZOMMEEmD THEL, EEREEES
BB BN 5 Sk BB+ v =V & Polyi-
PrusDENEFIRTH 5, LRI E L
CHE > T\ Dy

4.2-3.1 ¥ 2v U = Y Maurolicus muelleri
(GMELIN)

REERIEHED 50% w&EL, ARHIL B 5
Ay REHEZBEL TEROREETHS, BHET
BRED 38% LHENIEEITHHN, BFIIER
DA% T ET, BERECHERT, bbb =
RTITOPD LS Rz b,

4.2-4 =a ==Y Gonostoma

RIS TE VD BAC X I Tuvh,
EFREOBE LU < ARREAER I £ THh
bo UL ULAEER Bie b, BORCTHNT
FEMIRTHE2DT, 2REFAZAELZT 5D
DR THL, BREEOREZLHED 36% &
BT, 2w )=V M mueleri Dt 5 kT
g,

4.2-4.1
THER)

SURBENED ELWTEI=Z#ET, 02
APRRGHEROETH D, BROBECHT S
#eL 33% Thob, THEDIEY T PUNTH
DT, BMIEED 3% T & EERE
BRI E L CEIT L T b,

4.2-4.2 HFzaa=y Gonostoma elongatum
(GUNTHER)

MO B X DL, BT AN O
TWhHDT, HAMA=MAEO-HRKIT B4 LT
Whe b FENRRIAHIK0ETH L. Lichi,
T, BEIEBED 439% L a==v G.gracile ®
TR E DR, THEAERCE NN,
HHIBERED6% Thb, EEEBERT LT
FTmOEE S ThH DA, AR gL T
Who RELEEDMENEIES Th D,

4.2-5 F=~KHE Cyclothone

EETTFELSBACEREL, MEVERRT

a2 =Y Gonostoma gracile (GUN-

bBho TUHDELNDD A DB,
BEEDONE SHEDH 456% w—EFEL, »ic
DARBThD, BHELILIABROFNLIENL T
X% hy, 3 oDRIRCHINTE 5.

4.2-5.1 #=-~%% Cyclothone atraria (GIL-
BERT)

R D 400 LI BIRT, oBFiakx
CEHSEMLT, MRCZARBKREET 5, 0
BIXERED 119% w4 Ehut, o 38+
nhih, WoremoTthsb,

4.2-5.2 ~ A4 A v o =~ & H Cyclothone
pseudopallida (MUKHACHEVA)

B LRt E L, %I < Btk
WIES, ®IPTEIrCES TS 5 T, AlEE
by 5 EBERO Ny PRCHZ A, BEEECE

2

O ZR LEXBIL 290,

4.2-5.3 = & o+ = ~ X # Cyclothone alba
(BRAUER)
RDTEIRBCE OB A &4 _T,  Eils
CH—Tho, HTELE, AESS R X
DHIEWE W2 b, Lavl, EE 3mm EE DN
BATHLOT, MEOHMNIRETH S,
4.2-5.4 v A*=~FH Cyclothone pallida
(BRAUER)
HHIBROK I DD 1 ABIRT, Fhanbik
HEPCE S B ED, BIF—EDOEEThA,
MBI X EE TomelErx L Cvw5, 2E
BRUHEED 42% <, AR TIZE TN,
BMETERED 1% w4 9o Ciliv, HfliiniE
TE»HH, LEBEOEND LKA STH

¢

4.2-6 = A ~FZH]E Diplophos

EBEEORE SHED 45% & LR
DRBTH D FIEEENCERIRT, RIS
FeES %, ElE Vi FnFnd s < g
LT DT, EBENCD &2, T b,
TUHAOERDILD LA, LA EFHNE
<, FHTRECHELS LT, THEANYOND
Lol Twde —F, LAk FEs L
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b, FRCHT EAOREETE R R D EME D
EL T, it 280y LIEER
ThHbh, FRbLoMEENE L BN,

4.2-6.1 = x ~ & 71 Diplophos orientalis
(MATSUBARA)

BERFED 6% CREOE®EL V2L, B
MIBED4% L1z AEEWTH D BFFE

DPNATEANBIRT, PV AEDOPD L5 BT L
ZZ)O

4.3 kw54 =y R Chauliodontidae

BT L Font, BEHIEAEEETLEW
5B A L T 5, Jl EBCL AT e b,
FO T HEARD FTUAEMHEL, BIHFCREEL
DT, ZOMANERCTIL ST, EENBAD
LRENEZEL Tuh, EZTEER TR <
b, BACH L, T,

w54 =y C. sloani VE RIsHEHZ b b,
Fx BT Ao, FOREA D BEED,
BB IS, A< ES0ELL EEREIL 7
g B WD T, S0 L5 IR S
Lo LRSS,

4.3-1 #+wv 54 =& Chauliodus

4.3-1.1 & w 5 A4 = v Chauliodus sloani
(SCHNEIDER)
BEBOKE SIHEED 25% T, ©/NET
bhH, BEEIIEED A%, BHREED13% L
BETH5B,

4.4 &5 =V & Melanostomiatidae

B 2 A EEE L ot BB EEEE
gL, FOPARE, RMOEELCLD, T
G AR DIV E TH B ARPERM EE
Bl “fRCEL R, Thd,

4.4-1
BEEOKE XTHEED 28% TEMWTH 5.
FTEEAFEZ L, i) ELA~OME D 5 Tnd,
EEEEH I bE ALY, DL IOoHE STl
LAENBBRFCELEL Twb. LRz aRiciAA
~NDHEY LB, TOBRMIEN S TR, T
Lo FHZFELLHEL R, Tw5,

4.4-1.1 Hv v +Hr F A Melanostomias
pauciradius (MATSUBARA)

FFA =V & Melanostomias

BEXEED 19%, BHiEED 11% Th
D, RELGCLEFREHEORTETH L.

4,4-2 ~EH AT 18 Tactostoma
BEBOREZIEED 4% L2LNETH
bo AREEEEINEBRECOELELL, BaEl
ThbH, BIEENREL, i) EACHKLT
Wh. BOFEEL, #BmEEN,Teh, Tl
L EBICIEEL, BT HCERT, Lo <
ZHHLTW5h, BEBTEEBAL, BESIPUN
Tib, AT HRT, THA7ELEBFHEI R
ENLIZA D EHRBILS,

4.4-2.1 ~xHh+r54 Tactostoma macropus
(BoLin)
BEOFECHTAEEE 15%, & MEER
» 55% LEMOBMT, AROS VYTV VAT
¥ A M. pauciradius OF N L4 R TH
%o

PLEDIL T, THBIEOWTERTLEL, B
TEORC L 2BOEEL, FRBEOIUED 2,
3oFIHIETE, PRV BEHCHENLEL L
FEZR L7, 48R, B, Fhosda#iliz L v L
IERETH 5o

w4 B Salmoniformes OAfEHBL THhbH &,
REh, ~HLEOEEREZO TLOELNDIL
DINEARTHD S EMNS 8T % ZORIE=
v B Clupeiformes” O+ HOFIR & FH@EL
EEWD, =V v B Clupeiformes TE LD
LD ML AHWCAREMIICREEL TR Y, AR
L% &4 B Salmoniformes DO N LD IE
Rcie 5D TR WnEEz b D, FHCY 7 H
Salmoniformes TlL, FOHEARICHE—INTE
D, —, ABEBWTLIhEES RIRBIR
BTG & isd DD ThD,

¥ YA v E Alepocephaloidei, =F A
FH Opisthoproctoidei W15 REE b EAR
MHPRERL TWAHTRET, LOBRBREE
T Tvb, 7= 37 XAHE Stomiatoidei [
OWTiL, BEBEROERNEZFL(, B
BRDENE . RETA 4RO E2ROLD
PREBRERNVEEL TIWH 0D, LA
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iy HEARC Bk 2 BRTh D 2 &0 HH
Thb, Thewl T, B¥O2ROLDIE, T
LOLL~OILY BEIFC BHLTLE 572D,
AL HEL ey, M BAAEE, BciiE
B - Tb e BB A OREE TR DI A
N AER S T RINRRS Z L2, BEEOEL,
SURlERDOBKCERTH D 2 LN R TE 5,
HEcKBHOBE gl chbomET, —F
HICRHLL R B2 ET A E L 70 LIRRT 50
Thad, BEBOREOEBRHMEREL T, R
M)« BIZHITRIEE D B 5 R, BAHRL S
35 M BRI B T Ch B DT, BN E
HEBCESEL C SEEOERAEOMTLE
Bt 26000307 e, LTS F0IF—HF
Th b

= 2o~ ZH Diplophos orientalis O RBEE L
HEERNIR D FEEL, 2BEERA~KX D 1 7 v F
Myctophidae® O EEPL TWB AR H D,
AR O N OB R235H 5 O Tlkis &%
z28Ebhb,

RV RV =Y E Polyipnus, ¥ 29V = VR
Maurolicus O8N 2 2 = |& Gonostoma O BFHE
CRONLBHEDERRBERL, hbodo
PRENTICHA THB 1D, E D RL2DDM
LRws, Wi U Th S itk Lok
Mz ZE 2 I 558 WBRT, RIERFLLL
LEZL TS, ERMERRLC Ofic 7 = 51 F
Lutjanidae, ~5 %} Labridae ODRBEBLITL
BHEECERLN A, ZOBATIEI R bOMHKE
PARED S DT, TOFLWREOE b
BHOEROBEARHEL T 5 & By @R T
55D Th5b,

F =X AE Cyclothone DT HITHIE
T, aa=vE Gonostoma DFRELITHED
CHRE - TEY, BENMERCEDL T %
CAHOLTEZ LEHENTHY, 2 2ANEHE
Diplophos DN HAIRTH % K & b ThET
LTk,

F 75 A4 =R Chauliodontidae ;N5 1 =
Y B Melanostomiatidae D+ HITZEL <L
Tkh, FETHHOMBPLLGRECOVWTOH
EhEHIVIREBOBRC LY, 27 b EgHE
BERETELLDEE LD,

Pl BIBLcaBAEORERORCOWTH
BLTHich, HRMAEAE R, S EEE B
CLREBEOMER, EHEHPEEIWEETHIRE
T

i, RBEE DB O KEST oV TR,
ABORER® oMY MHEMHL-DT, 0O
A EAT S o o HEKZHRS O BT R
XL, R#HL EF S,

X Ak
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PLATE 1

10mm

1.1-1,1 ONCORHYNCHUS NERKA NERKA 1.1-1.4 ONCORKYNCHUS MASOU

10mm

1.1-1,5 ONCORHYNCHUS TSCHAWYTSCHA

L ]
10mm

1.1-1.2 ONCORHYNCHUS NERKA ADONIS

o2

10mm

1,1-1.3 ONCORHYNCHUS KETA 10mm
1.1-2,1 SALMO GAIRDNERIT IRIDEUS
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PLATE 2

10mm

1.1-3.1 SALVELINUS PLUVIUS

1,3-2.1 MALLOTUS CATERVARIUS

Smm 1.3-3.1 OSMERUS DENTEX
1.2-1.1 PLECOGLOSSUS ALTIVELIS

5mm

1.3-1.1 HYPOMESUS OLIDUS 1,3-4.,1 SPIRINCHUS LANCEOLATUS
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PLATE 3

1mm
1,4-1,1 SALANGICHTHYS MICRODON

S5mm

2,1-1.1 ALEPOCEPHALUS UMBRICEPS

s
p==_ &

5mm

2,1-2,1 LEPTODERMA SP,

(33

33

10mm

3,1-1.1 ARGENTINA SEMIFASCIATA

:—-@

-
10mm

3,1-1.2 ARGENTINA ELONGATA

10mm

3.2-1.1 NANSENIA ARDESIACA
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PLATE 4

e

5mm

3.3-1.1 BATHYLAGUS NAKAZAWAI 4.1-2,1 STERNOPTYX DIAPHANA

|

Tmm

4,1-3,1 ARGYROPELECUS HEMIGYMNUS

Tmm

4,1-1,1 POLYIPNUS ASTEROIDES

S5mm

4,1-1.2 POLYIPNUS TRIDENTIFER 4,2-1.1 VINCIGUERRA NIMBARIA

(34)
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5mm

4,2-2.1 POLYMETME ELONGATA

5mm

4.2-3.1 MAUROLICUS MUELLERI

4.2-4,1 GONOSTOMA GRACILE

(35D

§

10mm

4.2-4.2 GONGSTOMA ELONGATUM

5mm

4.2-5,1 CYCLOTHONE ATRARIA

4.,2-5.2 CYCLOTHONE PSEUDOPALLIDA

0
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PLATE 6

=

§ C——————— " O

-
imm

4,2-5,3 CYCLOTHONE ALBA

§ — = - - = = —

4,2-5.4 CYCLOTHONE PALLIDA

10mm

4,2-6,1 DIPLOPHOS ORIENTALIS

4,3-1,1 CHAULIODUS SLOANI

4,4-2,1 TACTOSTOMA MACROPUS

(36
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Encystment of Platymonas in Culture®

FEiichiro TANOUE** and Yusho ARUGA**

Abstract: Encystment of unicellular algae Plazymonas (Prasinophyceae) was studied in rela-
tion to the growth phase in culture and the salinity of culture medium. Enlargement of the

newly formed cysts was also examined with the advance of culture. Cyst size of seven

clones of Platymonas was compared.

1. Introduction

In the genus Platymonas (Prasinophyceae)
two morphological phases, free-swimming and
cyst, are well known (BUTCHER, 1952; Mc-
LACHLAN and PARKE, 1967; PARKE and
MANTON, 1967). The information concerning
the encystment of Plazymonas is, however,
confined to incidental observations and relative-
ly little is known about the conditions for en-
cystment of Platymonas.

In the previous paper (TANOUE and ARUGA,
1975) the processes of encystment and excyst-
ment were reported in a clone of Platymonas
and it was also observed microscopically that
the cyst size increased with maturity.

In the present study, the growth phase in
which the encystment is confined is examined
in relation to the population growth in culture
and the course of enlargement of newly formed
cysts is also studied with a clone of Platymonas
different from that employed in the previous
study. Size of the cysts will be reported in
seven clones of Plaiymonas.

2. Material and methods

Seven clones of Platymonas used in the pre-
sent study were kindly supplied from Dr. M.
CHIHNARA and his coworkers of Tokyo Kyoiku

* Received September 19, 1976
Partly supported by a grant in aid of scientific
research from the Ministry of Education.

#% Laboratory of Phycology, Tokyo University of
Fisheries, Konan-4, Minato-ku Tokyo, 108 Japan.
Present address of E. Tanoue: Water Research

Institute, Nagoya University, Furocho, Chigusa-
ku, Nagoya, 464 Japan

University and Tsukuba University. These
clones are all undescribed species different from
one another (CHIHARA, personal communica-
tion). Information regarding original isolations,
i.e. person, place and time, is presented in
Table 1. Basal culture medium (5 % salinity
medium) used was basically the same as the
ASP medium, but concentrations of NaCl, Mg
SO, » 7 H,0O and MgCl, « 6 H:O were very much
reduced. The basal medium was supplemented
with SW 2 (trace elements) as shown in Table
2 A (cf. PROVASOLI ez. al., 1957). 'The culture
media of various salinities were prepared by
changing the amount of the main components
(NaCl, MgSOy and MgCly) as shown in Table
2B, leaving concentrations of the rest at the
same level as in the basal medium. The pH
was adjusted to 7.6 with N/10 NaOH or N/10
HCI after autoclaving (1 kg/cm?, 10 minutes).

Cultures were kept in a growth chamber at
20-24°C under the photoperiod of 14 hr light
and 10 hr dark. Illumination was made with
8 fluorescent tubes (Mitsubishi white 250V 80
W) and 4 incandescent lamps (Toshiba 250 V-
100 W) from the top at an intensity of ca. 8
klux.

The algae were grown in Erlenmeyer flasks
of 500 m/ with cotton plugs, containing 400 m!/
of medium and aerated with air at a rate of
ca. 1Il/min. Erlenmeyer flasks of 200 m/ with
cotton plugs containing 50 m/ of medium were
also used for the standing culture.

Cell concentration in culture suspension was
counted with a haemocytometer. Counting was
repeated ten times and averaged. Size of cyst
in diameter was measured with an eyepiece
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Table 1. Clones of Platymonas used.

Isolation
Clone No.* T - — Culture
Isolator Locality Time

T-002 (T 002) S. Tanimoto Misaki, Kanagawa Pref. May 1973 clonal
T-300 (S C-1) M. Chihara Shimoda, Shizuoka Pref. January 1970 unialgal
T-162 (KN-1) R. Norris Kagoshima Pref. February 1974 clonal
T-301 (K1-2) I. Inoue Komesu, Okinawa Pref. March 1974 clonal
T-163 (NI-D I. Inoue Naminoue, Okinawa Pref. March 1974 clonal
T-154 (RM-D M. Masuda Rausu, Hokkaido 1974 unialgal
T-170 (TN-1) R. Norris Taiwan March 1974 clonal

* In parentheses are indicated the earlier reference numbers.

Table 2. Composition of the artificial media used.

(A) Basal medium (5 %o salinity)

NaCl 1.07g Na:EDTA 10.0 mg
MgS0,:7H.O 3.1lg FeCl;*6 H:O  0.48 mg
MgCls+6 H:O 2.52¢g ZnCls 0.10 mg
KCl 0.60 g MnCl;-4 H:O  1.44 mg
CaCly+2 H.O 0.53 g CoClz*6 H:O  5.95 pg
KNO; 100 mg CuCly-2 H,O 1.07 pg
K:HPO, 20 mg H;BOs 11.24 mg
Vitamin Bis 0.2 ng H-0 1,000 mZ
Vitamin mix 1.0m/ pH 7.6

(B) Media of various salinities
Salinity  NaCl MgSO47H:O MgClz+6 H:O
10%  3.85g

15 8.83 ‘

25 18.83 \ i

35 28.83 16.00¢ ‘/4' Mg

45 38.83 f

70 63. 83 ) J
micrometer. Ordinarily fifty-six cysts were

measured in each samples.

3. Results

Preliminary culture experiments to compare
the growth of two clones T-163 and T-002 of
Platymonas in the media of various salinities
showed that the encystment of the two clones
occurred in the wide range of salinity examined
(Table 3). Encystment was most remarkable
in the 5% salinity medium in both clones.
The courses of encystment of these clones were
absolutely the same as that described previous-
ly by TANOUE and ARUGA (1975) with a dif-
ferent clone of Platymonas (T-300). In Table

Table 3. Final cell concentrations and cyst size
of Platymonas obtained in the media of various
salinity. The cyst diameter is the mean %1 SD.

Clone T-163 Clone T-002

Final Final
Salinity cell Diameter cell Diameter
conc. cone.
(%60)  (x10°/ml)  (#m) (X10°/ml) (em)

5 38.84 13.9220.53 9.32 24.40%1.18
10 57.74 13.61%0.89 7.84 23.94%1.90
15 55.00 14.38=+0.68 8.90 22.97+1.26
25 58.07 13.78+0.89 6.04 21.01+1.07
35 60.86 14.13-£0.96 4.58 20.79+1.27*
45 54.68 13.92%1.01 5.16 ok
70 42.42  14.4940.77%  3.22

* Number of the cysts was very small. Only 14
cysts were measured and averaged.
** Encystment was not confirmed.

3 it must be noted that the size of cysts as
well as the final cell concentration was ap-
parently different between the two clones.

Fig. 1 shows the growth curves of Platymonas
T-163 in the basal culture medium (5 % S).
In the figure, the dotted line indicates the
growth curve of Platymonas cells which were
inoculated from 15 % S medium in exponential
growth phase into the basal medium (5% S)
at high density after concentrated by centrifuge,
whereas the solid line shows the growth of
Platymonas cells which were inoculated from
15 % S medium in exponential growth phase
into the basal medium at low density without
centrifuge. Arrows in Fig. 1 represent the time
at which the encystment was confirmed micro-
scopically. In both cases, it may be said that
the encystment occurred approximately at the
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Time in days
Fig. 1. Growth curves of Platymonas T-163 in

the basal medium (5 %0 S).

A. Cells in exponential growth phase in the
15 %c S medium were concentrated by centri-
fuge and inoculated into the basal medium.
Tnoculated cell concentration was 2.0X10°
cells/ml.

B. Cells in exponential growth phase in the
15 %0 S medium were inoculated into the basal
medium without centrifuge. Inoculated cell
concentration was 3.2% 10* cells/m/.

Arrows represent the time at which the
encystment was confirmed microscopically.

initial point of stationary growth phase. In the
culture inoculated at high density, the number
of cysts formed amounted to about 109 of all
the suspended cells (ca. 3.4x10° cysts/m! of
culture) 16 days after inoculation.

In the same culture as illustrated with dotted
line in Fig. 1 the enlargement in diameter (the
growth) of Platymonas cysts was followed with
the lapse of time. The results are shown In
Figs. 2 and 3. Two weeks after inoculation,
greater parts of the cysts were still within the

Diameter in um

1 L L It

o5 4 6 & 10 1z 14

n

Time in weeks

Fig. 2. Increase in diameter of cysts of Platy-
monas T-163. Means=®=1SD of 56 measure-
ments are shown. Cultures were aerated to
the 5th week, thereafter the culture A was
agitated once a day but the culture B was
neither aerated nor agitated.

20
L 13 weeks |
101 R
201 B
| 11 weeks |
10+ ]
v
L ool v ,—J L Lv—1
£ 20 -
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° ot ]
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g ]
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O| 1 i 1 i 1 L i i
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] | i ' |
1049 1.49 12.L9 139 1449 1588 .49 1745

Diameter in um
Fig. 3. Changes in the distribution of cyst size in
Platymonas T-163 in the culture shown with

solid line in Fig. 2. Total number of the
cysts measured was 56 in each case.

parental thecae (cf. TANOUE and ARUGA, 1975).
These parental thecae disappeared by the 5th
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week. In this period, the increase in diameter
was remarkable (Fig. 2). The mean diameter
of cysts increased from 11.98+0.58 to 14.09:-
0.68 um. In the 5 week old culture, it was
observed that all the cells ceased motion so
that they deposited on the bottom of culture
vessel when no aeration was applied. The 5
week old culture was treated as follows; 10 m/
of culture was transferred in Erlenmeyer flask
of 50 m/ which thereafter was not aerated but
agitated once a day, while about 300 m/ of the
remainder of culture was not aerated and left
as the cells deposited on the bottom of the
culture vessel. In the culture agitated, the cyst
diameter continued to increase gradually and
reached a maximum mean diameter of 15.57+
0.57 ym in 11 weeks after inoculation. In the
culture not agitated, on the other hand, the cyst
diameter only increased from 14.09+0.68 to
14.4740.61 yum by the 9th week after inocula-
tion, thereafter practically no increase in cyst
diameter was observed. Fig. 3 illustrates the
size distribution of the Platymonas cysts ob-
tained in the agitated culture shown in Fig. 2.
It is clearly seen in Fig. 3 that the both ex-
tremes of diameter as well as the peak in size
distribution of the cysts gradually shifted to the
larger diameter classes as the culture aged.
Ninety-five confidence intervals calculated from
the each standard deviations did not exceed
2.72 ym and the observed difference in cyst size
between the biggest and the smallest diameter
for each measurements was within the range
of 2.35-3.36 um. These facts seem to suggest
that the encystment practically did not occur
in and after the 2nd week.

Table 3 shows comparisons of the growth of
swimming-phase cells and the cyst size of
Platymonas T-002 and T-163 at various salinis
ties in aerated cultures. The final concentra-
tions of swimming cells were measured 3 weeks
after inoculation when all the cultures already
reached the stationary growth phase. On the
other hand, cyst diameters were measured 5
weeks after inoculation. The final cell concentra-
tions for the two clones of Platymonas were
quite different. Level of the final cell concentra-
tions was one order of magnitude higher in
Platymonas T-163 than in Platzymonas T-002.

In addition, in Platymonas T-163 the final cell
concentrations were low at the both extremes
of salinity range examined (5 and 70 %0 S), while
in Platymonas T-002 it was highest at 5% S
and decreased with increase it salinity. The
size of cysts was apparently larger in Platymonas
T-002 than in Platymonas T-163. In the latter
the cyst diameter was almost the same irrespec-
tive of salinity, while in the former it was
largest at 5% S and decreased slightly with
increase in salinity. In both of the two clones
the encystment was fair at 5% S, but it was
scarce at 70 %o S in Platymonas T-163 and at
35 %0 S in Platymonas T-002. In Platymonas
T-002 the encystment was not confirmed at 45
and 70 %o S.

Table 4. Cyst size in six clones of Platymonas
obtained in standing cultures with the basal
medium (5% S) 15 weeks after inoculation.

Clone Mean diameter =1 SD
T-162 12.5740. 60 #m
T-170 13.21£0.75
T-163 13.83£1.06*
T-301 14.5040. 90
T-300 17.86£1. 08
T-154 21.13+1.93

* Measured 11 weeks after inoculation.

Cyst size of 6 clones of Platymonas is com-
pared in Table 4. Cysts obtained in standing
cultures with the basal medium were measured
15 weeks after inoculation, except for a clone
T-163 in which the measurement was made 11
weeks after inoculation. It is clear that the
cyst size varies from one clone to another.
Platymonas T-162 and T-170 had approximately
the same diameter which was the smallest
among the clones examined. Platymonas T-301
and T-163 had diameter slightly larger than
that of the former two. Platymonas T-300 and
T-154 had diameter actually larger than
that of the others. Although the cyst size in
a clone varies with the culture conditions and
the culture age as shown in Figs. 2 and 3 and
Table 3, it might be said that the largest one
was that of Platymonas T-002 among the 7
clones examind in the present study (Tables 3
and 4).
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4, Discussion

Encystment has generally been regarded as a
response to unfavourable conditions for vegeta-
tive reproduction. WALL et al. (1970), how-
ever, drew attention in the study of the dino-
flagellate cyst that encystment is not simply a
response to “‘adverse condition’” but is a natural-
ly occurring stage in the life history. Basic
factors controlling the encystment are still
obscure. MCKATER and BURROUGHS (1926)
discovered that in Polytomella citri the maxi-
mum encystment was apparently a consequence
of optimum growth conditions. In the present
study, the encystment of Platymonas occurred
when the culture reached the stationary growth
phase, but not occurred successively with the
further advance of culture (cf. Figs. 2 and 3).
It, of course, did not occur in the exponential
growth phase in culture.

It was reported that storage metabolites ac-
cumulated in a fully mature Platymonas cyst
(PARKE and MANTON, 1967). However, there is
no attention to the increase in diameter of cyst
with maturity. SCHERFFEL (1911) and PASCHER
(1932) reported in their studies of the cysts of
chrysophycean algae that the cysts were often
larger than the cells from which they were
produced, which was in part due to increase in
the volume of cytoplasm. In the present study,
the increase in diameter of Platymonas cysts
with maturity was obviously observed, and every
cysts of the seven clones examined were larger
than the cells in swimming phase from which
they were produced. The results shown in
Fig. 2 suggest that the increase in diameter of
the Platymonas cysts was affected by culture
conditions. It is assumed that the difference
in cyst diameter between the cultures agitated
and not agitated resulted from the different
supply of light, nutrients, or some other factors.
Among these factors the light supply may proba-
bly be the most influencing one.
of Platymonas shown in Table 4 might have
heen larger in bubbling or shaking cultures than
the values in the table which were obtained in

The cyst size

standing cultures.

5. Summary
The encystment of unicelluar algae Platy-

monas (Prasinophyceae) was studied in relation
to the growth phase in culture and the salinity
of culture medium. Enlargement of the newly
formed cysts was also examined with the
advance of culture age.

(1) The encystment of Platymonas T~163
mainly occurred at the initial point of the sta-
tionary growth phase in culture. When the
cells grown at 15% S were concentrated and
inoculated into the basal medium (5% S), the
number of cysts amounted to 3.4x10° per m/
of culture (ca. 10 % of all the suspended cells)
16 days after inoculation. Remarkable encyst-
ment was observed at 5 %o S, the lowest salinity
examined.

(2) The cysts of Platymonas T-163 had ap-
proximately the same diameter in the salinity
range from 5 to 70 %, but in Platymonas
T-002 diameter of the cysts decreased with
the increase in salinity in the range from 5 to
35% and no encystment was confirmed at
45 and 70 %0 S.

(3) In the culture aerated, mean diameter of
the cysts of Platymonas T-163 was 11.98+0.54
um in 2 weeks after inoculation and it increased
to 14.09+0.68 ym in 5 weeks after inoculation
in the basal medium (5% S). After the aera-
tion was ceased at the end of the 5th week,
mean diameter of the cysts increased to reach
15.47+0.54 yum in the culture agitated once a
day and 14.59+0.80 #m in the standing culture
13 weeks after inoculation.

(4) The cyst size obtained in 5 % S medium
of seven clones of Platymonas was compared.
The largest mean diameter was 24.40+1.18um
of Platymonas T-002 in aerated culture and
the samllest one 12.57+0.60 um of Platymonas
T-162 in standing culture.
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