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SYDNEY UNIVERSITY PLANKTON INVESTIGATIONS,
under the Direction of Professor W. J. Dakin, D.Sc.

A SMALL COLLECTION OF CHAETOGNATHS FROM
THE COAST OF NEW SOUTH WALES.
By

TagAsT TOKIOKA.
(Seto Marine Biological Laboratory, Japan.)

(Figures 1-10.)

Through the kindness of Prof. E. A. Briggs, of the University of Sydney, I
had a chance to examine a small collection of chaetognaths obtained by Prof.
W. J. Dakin from the waters along the coast of New South Wales, eastern
Australia, approximately between the latitudes of 33° and 35° S. and along the
151° E. long. This material includes 126 individuals referable to 10 species.
The chaetognath-fauna of the coastal waters of eastern Australia was studied by
Ritter-Zahony (1909) and Johnston and Taylor (1919), who recorded Sagitia
bipunctata, S. serratodentata, S. robusta, 8. australis, S. enflata, S. pulchra,
8. minima, 8. regularis, 8. tenuis, 8. neglecta and Spadelle moretonensis. The
present material adds 6 species to the above list, namely, 8. hexaptera, 8. lyra,
8. ai, 8. planctonis, Pterosagitta draco and Krohnitta subtilis.

In the following, I propose to describe the present material, giving the
armature-formula to each species.

Sagitta hexaptera d’Orbigny.
(Fig. 1.)

Sagitta hexaptera Aida, 1897; Fowler, 1906; Ritter-Zahony, 1909, 1911, «, b;

Michael, 1919; Johnston and Taylor, 19:}1; Tokioka, 1939.

Sagitta tricuspidata Doncaster, 1903.
Sagitta fowleri Benham, 1912.

Twelve individuals, of which nine are from the offshore waters, while the
other three were found in the inshore plankton sample which is labelled “All
year, commonest species”. This species seems, therefore, to be a common visitor
to the coastal waters of New South Wales, though not very abundant in quantity.
No difference is found between the armature-formulae of the Australian and
Japanese specimens.
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g Figures 1-2. : ;
Fig. 1.—~8agitta hexaptera A’Orbigny. . A, entire animal, dorsal; B, head, dorsal;.
C, seminal vesicle, dorsal. .
‘Fig. ‘2.—Sagitta lyre Krohn. A, entire animal, dorsal; B, head, dorsal; C,
seminal “vesicle, dorsal..
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Formula:

Body Length Tail Segment Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth., -
21-0-22-6 22-6-24-8 7-10 . -3 1-2
24-1-25-0 24-0-24-1 7-9 ; 2-3 2-2
33:0-33-8 20-6-22-2 8-8 1-3 1-2
85:4-35-7 20-7-22-0 8-8 1-2 22
37-0-37-3 21-4-21-6 8-9 2-2 1-2
37-4-37-8 21-1-21-2 7-8 0-3 0-4

Sagitta lyra Krohn.
(Fig. 2.)

Sagitta lyra Aida, 1897; Johnston and Taylor, 1921; Tokioka, 1939.
Sagitta gazellae Ritter-Zahony, 1909. 3
Sagitte lyra + Sagitta gazellae Ritter-Zahony, 1911, a, b.
Sagitte furcata Steinhaus, 1896; Fowler, 1906.

Five individuals, of which two are from the offshore waters and three are
found in the sample of S. enflate collected from the inshore waters. These five are
all of the “gazellae’-type.

Formula:

Body Length Tail Segment Anterior Peosterior
in mm. in %. Hooks. Teeth. Teeth.
25:1-26+9 15-5-156 6-7 3-? 7-?

27-0 (2) 18:5 8-9 4-6 10-10
36-1 13-9 9-9 6 8

Sagitta enflata Grassi.
(Fig. 3.)

Sagitta enflata Béraneck, 1895-6; Aida, 1897; Fowler, 1906; Ritter-Zahony, 1911,

a, b; Michael, 1919; Tokioka, 1939.

Sagitta enflata + Sagitta gardineri + Sagitta flaccida Doncaster, 1903.
Sagitta australis Johnston, 1909.

Sagitta enflata f. minor Ritter-Zahony, 1909.

Sagitta enflata + Sagitta australis Johnston and Taylor, 1919.

Sagitta enflata + Sagitta gardineri John, 1933.

Sagitta gardineri Lele and Gae, 1936.

Twenty-four individuals collected from the inshore waters and labelled “All
year, commonest species”. This species is commonest in the warm oceanic waters
of the world. The formula of the Australian specimens is exactly the same as
that of the Japanese specimens.
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: Figures 3-4.
Fig. 3.—8agitta enflata Grassi. A, entire animal, dorsal; B, head, dorsal;
C, simple corona ciliata; D, seminal vesicle, ventral.
Fig. 4.—S8agitta bipunctata Quoy et Gaimard. A, entire, dorsal; B, seminal
vesicle, dorsal; C, anterior part of trunk, dorsal.
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Formula:
Body Length Tail Segment Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth.
16-0-17-0 . 20-0-20-6 8-9 6-7 11-13
17-0-17-4 19-4-20-1 -9 8-8 12-13
17-5-17-6 18-2-18-3 8-8 6-11 12-16
17-7-17-8 19-2-22-5 8-9 7-8 12-14
18-0-18:5 16-7-19-5 8-9 5-8 10-14

Remarks: Johnston claims that S. australis is different from 8. enflata in the
beginning point of the anterior fin and in the situation of the broadest portion
of the posterior fin. The former character shows, however, a considerably wide
range of variation in some species, like 8. lyra, 8. setosa and 8. levis. In fact
8. gardineri from the Indian Ocean shows the intermediate condition in this
respect between 8. australis and S. enflata. Regarding the latter character, the
situation of the broadest portion of the posterior fin is at the tail septum in
S. enflata, although it may be slightly in front of or slightly behind the tail septum
in some individuals. This character is difficult to observe in mounted specimens, on
which S. australis was established originally. It is to be noted that the posterior
teeth of 8. australis are fewer than those of the typical S. enflata tabulated above.

Sagitta bipunctata Quoy et Gaimard.
(Fig. 4.)
Sagitta bipunctata Ritter-Zahony, 1909, 1911, a, b, Johnston and Taylor, 1919;,
Tokioka, 1939.
Sixteen individuals. Common in the warm oceanic waters. The formulae of
both the Australian and Japanese specimens conform exactly with each other.

Formula:

Body Length Tail Segment ’ Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth.
11-2-12-0 27-5-286 89 56 11-13

.12-4-13-3 24-8-27-4 9-9 6-8 13-13
13:5-136 26-5-27-4 9-9 © 67 11-15
13-7-14-1 27-0-28-4 8-9 6-6 13-16
14-3-14-4 26-6-27-1 9-9 6-7 15-156
15-0 260 9-9 7 15

Sagitta robusta Doncaster.
(Fig. 5.)
Sagitta hispida, Aida, 1897.
Sagitta robusta + Sagitta ferox Doncaster, 1903.
Sagitta robusta Fowler, 1906; Ritter-Zahony, 1909, 1911, a, b; Johnston and Taylor,
1919; John, 1933; Tokioka, 1939.
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Figures 5-6.
Fig. 5.—Sagitta robusta Doncaster. A, entire animal, dorsal; B, seminal vesicle,
ventral; C, anterior part of trunk, dorsal. :
Fig. 6.—S8agitta ai Tokioka. A, entire animal, dorsal; B, anterior part of trunk,
dorsal; C, seminal vesicle, ventral.
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Sixteen individuals. Common in the warm oceanic waters. The Australian
specimens show exactly the same formula as the Japanese specimens.

Formula:

Body Length Tail Segment Anterior quterior
in mm. in %. Hooks. Teeth. Teeth.
10-7-11+5 81-8-83:1 7-8 5-6 12-13

11-7(2) 31-6+32-5 77 6-6 11-12
12-0 (2) 28-3-30:0 -7 6-7 11-12
12-6-12-8 29-7-81-0 7-8 C6-7 o 13-14
12-9-13-0 27+9-30-8 7-8 6-7 13-15

Sagitta ai Tokioka.
' (Fig. 6.)
Saegitta ai Tokioka, 1939.

Twelve individuals, - Common, but less so than the preceding species. . This
species resembles very closely 8. robustq, but differs distinctly from_the;latte'r in
(1) thé body length of mature individuals, (2) the shape of the:seminal vesicle,
and in (3) the number of hooks, which is usually 5-6 in the former species, ~while
it is 7-8:in the latter.

Formula:

Body Length Tail: Segment Anterior Posterior
in’ mm. in' %. Hooks. Teeth. Teeth,
9-5-10-5 30-5-316" 6-7 6-7 10-11
10:5-11-5 29:5-30-4 6-7 6-6 11-12

13-0(2) 26-2-30-0 6-7 6-9 13-14
13:6 (2) 28-6-28-7 5-7 7-9 10-13
13:8-15-5 28-4-30-4 6-6 g 77 . 12-12
15:5-19-0 30:3-31-1 5-6 7-8 11-13

Sagitta serratodentata Krohn.
' (Fig. 7.)

Sagitte serratodentato  Béraneck, 1895-6; Aida, 1897; Doncaster, 1903; Fowler,
1906; . Ritter-Zahony, 19()9, 1911, @, b; Michael, 1919; Johnston and Taylor,
1919, 1921; Tokioka, 1939.:

Eight individuals, of which six have the same formula for the cephalic
armature and the same appearahce of the seminal vesicle (Fig.-7, ¢) with geveral
chitinous teeth as in the Japanese specimens. The other two have the seminal
vesicle (Fig. 7, D) differing from those of the preceding six individuals, in that
it has two prominences at the antero-lateral corner-as in the Atlantic or Mediter-
ranean specimens, but has no chitinous teeth along the lateral side. “The number
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Figures 7-8.

“Fig, '7.——-Sagit,ta serratodentata Xrohn. A, entire animal, dorsal; B, anterior part
of. trunk, dorsal; C, seminal vesicle of Pacific form, ventral; D, seminal
vesicle of Atlantic or Mediterranean form, dorsal.

Fig. 8.—Sagitta planctonis Steinhaus. A, entire ‘animal, dorsal; B, anterior part
of trunk, dorsal; C; eye; D, young (9 mm.) individual, dorsal. :
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“of the posterior teeth in these two individuals is less than that of the common
Pacific individuals (which may be called forma pacifica), having the seminal
vesicle with the chitinous teeth. Whether any intermediate form exists between
the Pacific and the Atlantic or Mediterranean forms in regard to this character, and
how the Pacific and the Atlantic or Mediterranean forms are distributed in the
waters of the world may be ascertained by a further study.

Formula (common Pacific forms):

Body Length Tail Segment Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth.
10-9-11-5 24-3-24-8 . 6-6 7-9 17-18
12:0-12-3 24-2-26-8 6-? 9-? 20-?
13:0-13-8 26-2-26-8 6-6 8-10 18-24

Formula (Atlantic or Mediterranean forms):

Body Length Tail Segment Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth.
11-3-12-2 25-4-265 6-7 6-7 13-14

Sagitta planctonis Steinhaus.
(Fig. 8.)

Sagitta planctonis, Steinhaus 1896; Ritter-Zahony, 1909, 1911, a, b; Michael, 1919;
Johnston and Taylor, 1921; Tokioka, 1939.

Sagitta planctonis + Sagitta zetesios Fowler, 1906.

Twenty-five individuals. In the Japanese waters, this species is a rare meso-
planktonic organism. The Australian specimens, 9-27-2 mm. in body length, are
all immature. In none of the specimens does the ovary reach beyond the front
end of the posterior fin, nor is there a seminal vesicle. The most striking point
of the Australian specimens is the shape of the corona ciliata (Fig. 8, B), which
differs from the figure given by Ritter-Zadhony (1911, a). It begins on the neck
and stretches posteriorly about two times the head length. The anterior end is
pointed like an apex of a triangle; the posterior end is cut transversely and the
middle portion of the posterior border is markedly depressed anteriorly, containing .
a small sensory spot in this depression. The eye is large, though the eye-pigment
is very small. The intestine is usually swollen considerably and fills (in young
individuals) the whole trunk coelom, showing a septate appearance as in S. minima
(Fig. 8, D). The number of the anterior and posterior teeth of the Australian
specimens is fewer than that of the Japanese specimens.
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Formula (Australian specimens):

Body Length Tail Segment Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth.
9-0 256 9-9 5 7
13-0-14-7 23-8-25-4 8-9 5-5 9-9
15-2-15-9 24-5-25-7 6-9 4-4 8-8
16-0 (2) 22-5-24-4 7-10 6-7 9-10
16-0 (2) - 23-8-25-0 7-9 3-7 8-11
17-2-17-8 22-7-23-0 7-9 4-6 9-10
18-2-19-0 22:5-23-7 5-9 5-6 11-11
20:0-20-8 22-7-23-0 -9 6-7 9-13
21:0-21-5 21-4-22-8 7-9 5-7 10-11
22:0-22-5 22-2-22-8 6-9 5-5 10-11
24-8-27-2 22-4-23-8 8-9 i 5-7 12-12

Formula (Japanese specimens):

Body Length Tail Segment Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth.
17-5-18-5 25-7-25-9 8-9 9-10 16-18
20-0-21-4 25-5-28-0 9-10 10-10 17-19

24-0 (2) 25-4-27-1 9-9 10-11 17-19
25-5-26-0 23-9-28-8 7-8 8-12 14-19
26-:1-27-0 24-9-25-9 7-8 8-10 14-16
27-5-31-1 25-5-26-0 8-8 5-10 7-19

34-8 23-9 7-8 11 16

The formulae given by Ritter-Zahony (1911, @, b) seem to be rather aberrant
in the number of anterior and posterior teeth, which fact suggests a rather wide
range of variation of this character.

Pterosagitta draco (Krohn).
(Fig. 9.)
Spadella draco Aida, 1897; Doncaster, 1903; Fowler, 1906.
Spadella draco + Spadella vougai Béraneck, 1895-6.

Pterosagitta draco Ritter-Zahony, 1911, a, b; Johnston and Taylor, 1919; Michael,
1919; Tokioka, 1939.

Seven individuals. This species occurs frequently in the warm oceanic waters,
though not large in quantity. The formula of the Australian specimens conforms
quite with that of the Japanese specimens.
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) Figures 9-10.
Fig. 9.-<Pterosagitta draco -(Krohn). - A, entire animal, dorsal; B, ‘anterior part
- of trunk, dorsal ;. G;:seminal: vesicle, dorsal. ) e
Fig. 10.-—Krohnitia “subtilis  (Grassi). . A, -entire animal, .dorsal; B, seminal-.

) vesicle, dorsal.’
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Formula:
Body Length Tail Segment Anterior Posterior
in mm. in %. Hooks. Teeth. Teeth.
7:9-8'5 41-2-45-6 9-10 -8 12-15
8:9-9-0 43-8-44-4 9-10 7-8 11-15
9:6-10-1 41-7-43-6 10-10 7-8 14-14
10-2 46-1 9-10 9 18

Kr;ahnitta subtilis (Grassi).
(Fig. 10.)
Krohnia subtilis Fowler, 1906.

Krohnitta subtilis Ritter-Zahony, 1911, @, b; Johnston and Taylor, 1919; Michael,
1919; Tokioka, 1939.

One individual. A rare mesoplanktonic species. The formula—13-6 mm.,
36:09%, 7 (hooks), 12 (teeth)—is in the range of the formula of the Japanese
specimens.

Concluding Remarks.

All the species contained in the present collection are the inhabitants of the
warm oceanic waters and are fished chiefly from the surface layer, except the
mesoplanktonic Sagitta planctonis and Krohnitta subtilis. Each of the ten species
shows exactly the same appearance of the body and the same formula of the
cephalic armature as the specimens from the Japanese waters, except for the
samples of 8. planctonis, which are provided with fewer teeth as compared with
the Japanese specimens. In the Japanese waters, the species commonest and
largest in quantity are 8. enflata and S. bedoti. S. robusta, S. ai, S. bipunctata,
S. serratodentata and P. draco are next in abundance. 8. hexaptera and
8. lyra are also common, but not abundant, while 8. planctonis and K. subtilis
belong to the rare group. The present Australian material is of note in the
following respects: (1) no individual of 8. bedoti, which is one of the commonest
species in the north Pacific, is included, (2) many individuals of mesoplanktonic
8. planctonis obtained from the inshore waters are included; this species is very
rare in the Japanese waters, and (38) two individuals of S. serratodentata which
have the seminal vesicle like that of the Atlantic or Mediterranean specimens are
found mingled with the individuals provided with the vesicle of the type found
commonly in the Pacific forms.

Taking the collection as a whole the most common form in the inshore
plankton off this portion of the New South Wales coast is 8. enflata, which occurs
throughout the whole year. :

8. bipunctata, S. rodbusta, S. ai, S. serratodentata, and P. draco occur fairly
commonly in the inshore waters in the autumn months (April and May).
8. planctonis occurs only occasionally in these waters during the summer months—
it has appeared more commonly in certain catches taken in more southern waters.
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