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CERIANTHARIA

THE Ceriantharia taken by the Great Barrier Reef Expedition were only two, the
one a new species of the genus Arachnanthus, the other a new, small larva, which T have
with some hesitation referred to the genus Anthoactrs Leloup.

Arachnanthus australiae n. sp.

Diacnosis.—A small species. Marginal and labial tentacles rather short, not
numerous. Arrangement of the tentacles as in Arachnanthus bocki Carlgr. Directive
labial tentacle absent. Actinopharynx rather long. In the lower part 6-8 mesenteries,
in the upper 12 attached to the broad siphonoglyph, which does not reach up to the
oral end of the actinopharynx. Hyposulcus about half as long as the actinopharynx.
Directive mesenteries reaching to the aboral part of the hyposulcus. Second proto-
mesenteries (P,) without plecto- and telocraspedon, sterile, their free parts about of the
same length as the actinopharynx. P;, B- and b-mesenteries with short orthocraspedon
and long plectocraspedon, their free parts about as long as the hyposulcus. M- and m-
mesenteries diminishing in length towards the multiplication chamber, the oldest almost
reaching to the aboral pole, with very long orthocraspedon and short telocraspedon.
Two or three of the oldest M- and m-mesenteries with an acontioid. Structure of the
orthocraspedon on P,, M and B that of Type 1. Telocraspedons broad with a deep
longitudinal furrow. Acontioids similar to those of other species of Arachnanthus
with strong muscles. Endoderm of P, and M-mesenteries with very numerous curved
nematocysts, which in B-mesenteries are more sparse.

Corour in formalin.—Column yellowish, marginal tentacles on their insides with
up to 6 yellowish cross-bands, at the base between the tentacles red-brown stripes, some-
times continued on the oral disc, inside of the labial tentacles red-brown. Nine tentacles

around the directive chamber uncoloured ; at the base of the labial tentacles at the

v. b. 25
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insertions of the mesenteries red-brown stripes; uppermost part of the actinopharynx
yellowish, largest part of it and the siphonoglyph uncoloured.

Dimensions.—Length of the body 7-5 cm., greatest breadth 0-7 cm., length of the
marginal tentacles 0-7 cm., that of the inner 0-15 cm.

TExT-FI1G. 3.

TexT-Fi1G. 1.

Text-F16. 1.—Arachnanthus australiae n. sp. Diagram of the arrangement of the older mesen-
teries.  Thick lines, orthocraspedons; folded parts, plectocraspedons, siphonoglyph and
hyposulcus dotted. a. Acontioids. See text.

TEXT-FIGS. 2, 3.—Arachnanthus australiae n. sp. Tranverse section of an orthocraspedon (fig. 2)
and of a telocraspedon (fig. 3) of the first metamesentery (M,).

OccURRENCE.—General survey, Low Isles: 1 specimen.

The species has the same general structure as other species of Arachnanthus. The
marginal and labial tentacles were arranged in a single cycle. The labial tentacles were
35 in number; a directive labial tentacle was absent. The actinopharynx was rather
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long, the siphonoglyph broad, the hyposulcus long but considerably shorter than the
actinopharynx, the hemisulci absent. In the lower part 6, possibly 8 mesenteries were
attached to the siphonoglyph. in the upper part 12. The cilia of the siphonoglyph were
twice as long as those of the actinopharynx. The arrangement and structure of the
mesenteries I have described in the diagnosis. Certainly there was no plectocraspedon
and probably no telocraspedon on the second protomesenteries (P,). It was difficult to
decide whether a telocraspedon was present or absent here, as the aboral end of P, was
strongly convoluted ; if present, the telocraspedon may have been very short.

I have given a diagram of the oldest mesenteries and of the actinopharynx in Text-
fig. 1. As in the collection only a single specimen was present, which I did not want to

TexT-F16. 4.—Arachnanthus australiae n. sp. Nematocysts. ¢, ¢, from the cnidoglandular tract
of the filaments ; all the others from the ectoderm of the column. All nematocysts at the
same magnification. See text.

destroy too much, I have marked the boundary between the orthocraspedon and the
telocraspedon only on the left metamesenteries M and m; on the other M- and m-mesen-
teries the ortho- and telocraspedons are not marked. Text-figs. 2 and 3 show the structure
of the orthocraspedon and the telocraspedon. The ascending and descending limbs were
distinct in the acontioids, but their gland-cells were macerated. There is, however, no
doubt that the acontioids were of the same structure as in other species of Arachnanthus.

I have examined the cnide in maceration preparations in different parts of the
animal. There were, however, no capsules wholly exploded. I think, nevertheless, that
it is possible apart from the capsules ¢, ¢, (Text-fig. 4) to determine their structure. The
cnidse of the column were very numerous and of different kinds: (a) Atrichous cnidee
(Weill), (1) large and broad, 42-50 x 12-14u, numerous ; (2) large but narrower, 42-52 x
7 (8'5) u (Text-fig. 4, a;), numerous ; (3) small, 19-23 x 5-6u. In the figure a and «a,
it seems as if the thread should be provided with a handle (a differentiated, thickened part
of the thread), but this is not the case, as we see in the figure a,, where the thread 1s
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ejected a little. (B) Probably microbasic mastigophors (Weill), either with the handle
about half as long as the capsules (Text-fig. 4b) or longer (Text-fig. 4b,), 33-39 X about
5u. (c) Cnidee of the type ¢, ¢, often curved, 41-48 x 5-6-5u, sparse. (D) Very rare,
as I think holotrichous cnidee (Weill), 43-55 x 11-12u (Text-fig. 4d). As far as I can see
the thread had barbs; the capsules were stained with methylene-blue in contrast with the
spirocysts. (E) Spirocysts 1920 X 2u, rather few. In the ectoderm of the tentacles
there were numerous spirocysts up to about 36 x 6p ; atrichous cnidee 3541 X 6-8-5u,
sparse ; microbasic mastigophors about 31 X 5y, sparse; and nematocysts of the
type ¢, often curved, 37-44 X 7-9u. The ectoderm of the actinopharynx had atrichous
cnidee 2941 X 5-7p ; microbasic mastigophors 29-36 x 5-6u, and cnide of the type c,
41-46 X 7-10p. In the middle tract of the filaments spirocysts occur; in the cnido-
glandular tract there were microbasic mastigophors, 30-32 x 5:5-6u, and cnide of the
type ¢, partly smaller, 16:5-19 x 3-5-5u, partly larger, 3846 x 7-10u. Outside the
filaments the c-capsules were very numerous in the endoderm. In the ectoderm of
the tentacles and actinopharynx I have exceptionally observed small capsules, possibly
of the type b, measuring 16-19 x almost 2-5p. The species is not identical with
Cervanthus nobilis Hadd. & Shackl. from Warrior and Thursday Islands, Torres Strait
and Port Darwin. '

Anthoactis australiae n. sp.

Diaenosis.—Body obconical ; marginal tentacles short but thick (owing to con-
traction ?) ; labial tentacles forming only low protuberances, probably arranged 1, 1, 1, I,
1, 1, 1; directive labial tentacle certainly absent. Actinopharynx furrowed at the
insertions of the mesenteries. Siphonoglyph (sulcus) little differentiated with longer
cilia than the other parts of the actinopharynx, without nematocysts; hyposulcus
practically absent; hemisulci long. Mesenteries 11, most of them strongly vacuolated.
Directive mesenteries short, P, the longest mesenteries, with long orthocraspedon and
well developed plectocraspedon ; P, with short orthocraspedon but long plectocraspedon,
somewhat longer than the directives ; M, with orthocraspedon and probably telocraspedon
but no plectocraspedon; B, as P; but considerably shorter. Ciliated tracts of type 3.
Mesenterets on all stronger mesenteries.

Corour.—Unknown.

S1zE.—Height and breadth 0-2 cm.

OccurrENCE.—3 miles off Low Isles, coarse silk townet, 1 specimen.

The figures 5-7 show the larva from different sides. Of the 9 marginal tentacles, 4
on each side of the directive tentacle, were short and thick, the youngest left smallest.
Their facies was certainly somewhat altered owing to contraction. When beginning my
examination of the specimen I could not decide whether the elevations of the oral disc
were rudimentary labial tentacles or not, but after making cross-sections of the whole
animal I think that they probably are. If so the species is not an Isodactylactis Carlgr.,
but must be referred to the genus Anthoactis proposed by Leloup (1932), though there
possibly may be some differences as to the filaments of the first metamesenteries. In my
species it seems as if there were no plectocraspedon present, but it is very difficult to decide
that with certainty, as the filaments and the epithelia were on the whole not well preserved.
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Leloup’s diagram of both his species seems to show that the first metamesenteries are
provided with plectocraspedons. In every case no directive labial tentacle is present in

TEXT-FIG. . TexT-FI1G. 6.

TeExT-F1G. 7.

Text-r168. 5-T.—Anthoactis australiae n. sp.

australize. 1 have given a diagram of the mesenteries in Text-fig. 8, and figured a section
of the 11 mesenteries present in the region of the upper part of the actinopharynx (Text-
fig. 9) on the right hand. Where the ectoderm is thickened, two labial tentacles have,
however, been cut, because the section is somewhat oblique. Text-fig. 10 represents a
section of the right third protomesentery in the region of the cnidoglandular tract.
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TexT-FI1G6. 8. TEXT-FI1G. 9.
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TExT-Fi6. 8.—Anthoactis australiae n. sp. Diagram of the arrangement of the mesenteries. Thick
lines, orthocraspedons; folded parts, plectocraspedons. d. Directives.
TEXT-F16. 9.—Anthoactis australiae. Transverse section of the body in the region of the
actinopharynx.
TexT-F16. 10.—Anthoactis australiae n. sp. Transverse section of the third, right
protomesentery (Ps).
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ZOANTHARIA

Everyone examining the Zoantharia has learnt how difficult it is to determine the
members of this group of Anthozoa. Tt is true that at present the species can be referred
to the right genus at least by an anatomical examination, but it is more difficult to decide
if a specimen belongs to a species already described or if it is new to science. It 1s clear
that a species, the description of which is old and based only on external characters, is
generally very difficult to identify, because many forms of Zoantharia look like each other
superficially, and only when the holotype is available for examination or one can get
specimens from the place from which the holotype was described is the identification of
the species sure or almost sure. But certain anatomical characters such as those given
by Haddon and Shackleton, 1891, the first authors to have used extensively the anatomy
of Zoanthara for systematic purposes, are generally not sufficient to identify a species.
For purposes of classification further anatomical details are necessary. Thus, as I
have already shown (1912), a species cannot be diagnosed without knowledge of the size
and distribution of the cnidae. This has been confirmed in a paper of Siefert (1928),
who examined the cnide of some genera not investigated by me.

As far as T can see Seifert has mostly measured the cnide on slides. I think that
such measurement gives too low values, because the cnide seem to shrivel a little during
treatment, and 1t is more difficult to make an exact measurement on slides than in
maceration preparations. As to the filaments it is, however, necessary to complete
the examination on slides, because it is not easy to isolate the filaments from the other
parts of the mesenteries, where cnida often occur. As to the distribution of the cnide
Seifert has distinguished three groups of Zoanthus as well as of Palythoa. There is no
doubt that these genera can be arranged in more groups, as we see from the descriptions
here given.

Seifert distinguished among the Zoantharia three categories of cnide: spirocnidee
(new name for spirocysts), gyrocnide (or macrocnidee, if the gyrocnide are large), and
craspedocnidee. Weill (1934, p. 92) is of the opinion that this classification is ““ encore
moins utilisable que la précédente ”—the division of certain capsules into penicilli and
spirule). True that Seifert has made several mistakes as to the base of the thread partly
owing to his examination of the cnide on shdes. His classification was, however, an
attempt to systematize the cnide of the Zoantharia.  But it is not difficult to
identify Seifert’s gyrocnide and macrocnidae with Weill’s holotrichs, and his craspedocnida
with microbasic mastigophors (compare Text-fig. 11 ¢ and b). Unfortunately the
cnidee of Zoantharia seldom are exploded in preserved material, so that it is sometimes
difficult to decide to which type a nematocyst belongs. Although I myself have seen the
present nematocysts only i an unexploded state, I can state here that the type b (Text-
fig. 11) 1s a microbasic mastigophor. As to the type a, it is difficult to determine if 1t is a
microbasic mastigophor or an amastigophor. Tt is possibly the former, but I prefer to
leave this question unanswered for the moment. Thus it is certain that in the Zoantharia
at least three types of cnide occur. Weill has observed only two in Zoanthus proteus,
but this is certainly wrong. If he had examined the filaments, he would without doubt
have found mastigophors. T hope to have occasion to discuss Weill’s division of the
nematocysts of the Anthozoa in another paper.
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I have here for the first time given figures of the canal system of the column from
surface-preparations of three Zoanthus-species, as also figures of the canals in the lower
part of the mesenteries of several species of Palythoa. Although certainly rather large
variations in the appearance of the canal system occur in a species—in some species
probably more than in others—it seems to me that the canal system too can be of use
when we diagnose a species. But in order to get as good an idea as possible of the typical
appearance, it is necessary to make preparations of more than one specimen of a species.
In the present paper I have also examined the macrocnidee (holotrichs) in the mesenterial
canals, where these cnide are as a rule larger than in other parts of the body.

For comparison especially of the cnide I have examined Zoanthus coppingers and
Jukesit, as also Palythoa kochit, ceesia, howests and (Gemmaria) mutukt described by Haddon
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Text-F16. 11.—Nematocysts of Palythoa projecta n. sp. (a, c¢) and of Palythoa howesii (b). (a) From
the filament ; (b) microbasic mastigophor from the ectoderm of the coenenchyme ; {c) holotrich
from a mesenterial canal.

and Shackleton (1891) from Torres Strait. I beg to express my thanks to the directorate
of the British Museum for the loan of the species. Before I go over to the description of
the species taken by the Great Barrier Reef Expedition T will give some notes on the
Zoanthus-species described by these authors.

Zoanthus coppingers Hadd. & Shackl.

Of these species I have examined one specimen having a bud near its base. I have
sectioned the uppermost part of the polyp, and can corroborate the observations made by
Haddon and Shackleton as to the extraordinarily rich development of the canal system
in the mesogloea of the column. In surface preparations at the level of the actinopharynx
one can see that there are two nets of canals situated in two different planes but
communicating with each other, one with thicker canals lying more superficially, and
one with thinner canals situated more deeply in the mesogloea. The first is certainly
the one communicating with the ectoderm ; the latter has very coarse knots in the rather
close meshes.

As to the sphincter I do not understand the terms “ upper” and “lower ”” sphincter in
the paper of Haddon and Shackleton (1891), though the terms are distinctly explained in a
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later paper of Haddon and Duerden (1896), where in Z. shackletons the authors talk of a
proximal or lower sphincter, which is well developed, and of a distal or upper portion
being much smaller—this statement agreeing with the figure. In the paper of 1891
Haddon and Shackleton say of Zoanthus coppingeri—" the upper portion [of the sphincter]
being slightly shorter than the lower one ', and of Zoanthus macgillivrayi,  the upper
[sphincter] being the longer of the two parts”. Comparing these statements with
figs. 3 and 5, Pl. 67, of the sphincters of both specumens, it seems as if both sphincters
should be of about the same size ; if there is any difference, to judge from the figures the
upper sphincter of Z. coppingers is somewhat stronger than the lower one. whereas m Z.
macgillivrayr 16 1s weaker. Thus I think that Haddon and Shackleton have wrongly named
that part of the sphincter, which mm an invaginated state of the polyps is uppermost,
the upper; it is in fact the lower or proximal sphincter. This supposition has been
confirmed by an examination of the sphincters of Zoanthus jukesii. True that the
cistal sphincter was not well preserved, but there is no doubt that it is much weaker
than the rather strong proximal sphincter. Haddon and Shackleton state that the
upper sphincter 1s the longer.

The specimen examined had 52 mesenteries.

The holotrichs of the ectoderm of the column were 17-23 x 6-7u long and rather
common ; those of the tentacles 18-24 % 6-6-5u ; those of the actinopharynx 20-24 x
6-7u ; those of the filaments 22-24 < 6:5-7u, few ; the microbasic mastigophors i the
ectoderm of the actinopharynx 14-22 x 2-5 to almost 3u ; those of the filaments 22-24 x
6:5-7u 1 nematocysts of the tvpe @ in the ectoderm of the actinopharynx about 17 x
4:5-5u ; 1n the filaments 15-18 x 4-5-5u ; spirocysts of the tentacles 17-29 x about
2-4p, numerous.

Zoanthus jukesit Hadd. & Shackl.

The holotrichs of the ectoderm of the column were 14-17 x 5-6p. long, numerous ;
those of the tentacles 13-17 % 5-5-6-5u, very common ; those of the actinopharynx
13-17 x 5-6u, not so numerous ; those of the filaments 14-17 % 5-6x ; the microbasic
mastigophors in the ectoderm of the actinopharynx were 19-24 x 2:5-3-5u, few ; those
of the filaments 30-35 x 4-5-5u. I have not found any spirocysts in the maceration
preparations of the tentacles.

As to the sphincter, compare Z. coppingeri.

None of the Zoanthus-species described below is identical with Haddon’s and
Shackleton’s species, or with Zoanthus (Acrozoanthus) australiae Saville-Kent, which is
associated with a tubicolous annelid, and according to Haddon (1898, p. 404) has a
very strong distal sphincter, stronger than the proximal one.

Zoanthus anneae n. sp.

Diaenosis.—Small cylindrical polyps, not closely packed together, and connected
with each other by a rather thick coenenchyme forming now a flattened disc, now broad
or more seldom thin stolons. KEctoderm of the scapus discontinuous, with numerous
holotrichs but without zooxanthellae. Mesogloea of the column rather thick with
numerous, pigmented, irregular cells mostly situated close to the ectoderm, with thicker
and thinner canals forming an irregular network. In the mesogloea, moreover, scattered
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small cells. Canals with holotrichs but without zooxanthellae. Ectoderm of the tentacles
without zooxanthellae but with very numerous spirocnidae. On the outside of the
tentacles close-packed holotrichs. The distal (upper) sphincter rather weak, the
proximal sphincter very strong, long and occupying almost the whole mesogloea.
Actinopharynx longitudinally furrowed, the siphonoglyph only a little differentiated.
Mesenteries 46-54, micromesenteries well developed. Endoderm with numerous zooxan-
thellae. Holotrichs of the column 13-18 X 4-5-5-5p long, numerous; those of the
tentacles 13-17 x 5-5-5u.; those of the actinopharynx 13-17 X 5-6u ; those of the
filaments (14) 17-19 X 5-5-6p. ; those of the mesenterial canals 14-17 X 5-6pn. Nemato-
cysts of the type a (Text-fig. 11) (14) 1722 X 4:5-5:5u, numerous ; spirocysts of the
tentacles very numerous, 12 X 2-18 X 3p.
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TexT-FI16. 12.—Zoanthus anneae n. sp. Transverse section of the scapus. p. Pigmented cells
close to the ectoderm. The holotrichous cnidae in the ectoderm and canals black. In the
mesogloea are cells and pieces of canals.

CoLour in formalin—Black grey, in the lower part paler; boundary tract of the
mesenteries greenish or greenish gray.

S1zE of the polyps in contracted state.—Breadth 0-3-0-4 cm., height 0-3-0-5 cm.

OccurrENCE.—Three Isles, 6.v.29, St. 46; some colonies on pieces of limestone.

I have sectioned four specimens showing good agreement in their organization. The
pigmented cells of the mesogloea are often more numerous than those figured in Text-figs.
12and 13. On surface preparations, after scraping off the ecto- and endoderm, one can see
that the pigmented cells are rather regularly arranged. Sometimes they are situated a
little deeper down in the mesogloea. The canals of the mesogloea show in cross-sections
an appearance of a ring-sinus (Text-fig. 13), and are mostly situated in the middle of
the mesogloea. In preparations made from the surface of the scapus, however, the
canal system forms an irregular net of wider and narrower meshes representing finer
and larger canals, often strongly swollen in the knots of the meshes (Text-fig. 14).
Occasionally the canals are connected with the ectoderm. The ectoderm of the tentacles
was thicker on the outside than on the inside. The mesenteries were 46, 48, 50 and 54
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TexT-F1G. 13.—Zoanthus anneae n.sp. Transverse section of the scapus. The ectoderm is here
not figured.

TeExT-F1G. 14.—Zoanthus anneae n. sp. Canal system in the mesogloea of the scapus below the
actinopharynx. The discontinuous lines mark the insertions of the mesenteries. Text-figs.
’ 14, 15, 17, 18 are figured at the same magnification and are similarly orientated.
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in number. I have not observed any nematocysts of the type b (Text-fig. 11) in the
ectoderm of the tentacles and filaments, unless opaque or almost opaque cnidae, in the
former 9-14 x 2-5p long, in the latter 10-12 X 2-5-3p., were of this type.

The species is named after a member of the expedition, Mrs. Anne Stephenson.

The species is characterized, among other things, by the presence of the superficially
situated, pigmented cells in the mesogloea of the column, by very numerous spirocnidae
and very numerous holotrichs in the ectoderm of the tentacles, and by the structure of
the canal system in the mesogloea.

Zoanthus frasert n. sp.

Dracnosis.—Polyps of the colonies not closely packed, rising from a flat coenenchyme
or connected with each other by broad stolons. KEctoderm of the scapus discontinuous,
with a rather thick cuticle, without zooxanthellae, but with numerous holotrichs.
Mesogloea of the scapus rather thick, with scattered cells, sparse lacunae, almost without
pigmented cells, its canal system well developed, forming an irregular network of wider
and narrower meshes of broad canals. Upper sphincter weak in comparison with the
strong, elongated, lower sphincter, which, however, occupies only about the half of the
thickness of the mesogloea. Hctoderm of the tentacles with rather few spirocysts in
their apex; on the sides the spirocysts are almost absent. No zooxanthellae, but
numerous holotrichous cnidae on the outside of the tentacles. Actinopharynx narrow,
its ectoderm smooth or a little longitudinally folded, with yellowish gland-cells distally
and pigmented cells proximally. Siphonoglyph only a little differentiated. Mesenteries
54-58, thin. Ciliated tracts of the filaments well developed, as also the boundary tract.
Holotrichs of the column 14-17 X 5-6-5u long; those of the tentacles 13-17 (19) x
5-6u ; those of the actinopharynx 13-17 (19) x 5-6u ; those of the filaments and
mesenterial canals 12-17 (19) X 4:5-6-5u, few ; microbasic mastigophors of the actino-
pharynx 14-19 x 2-5-3p, common ; nematocysts (type a) of the actinopharynx about
22 X 4-5p., few ; those of the filaments 22-26 X 3-5-5u.

Corour in formalin.—Colourless, boundary tract of the macromesenteries dark
green grey to almost black.

S1zE of the polyps in strongly expanded state about 1-8 x 0-25 cm., in a state with the
tentacles and the oral disc expanded up to 0-8 cm. broad, in strongly contracted state
0-45 cm. broad.

OccUrRRENCE.—General Survey, Low Isles, Section 34, 10.iii.29 ; several colonies on
piece of limestone.

The spirocysts of the tentacles were very reduced in number. Beside holotrichs there
were in the tentacles few opaque cnidae 13-14 X 2-5-3p long. Zooxanthellae were
present in the endoderm, especially numerous in the tentacles. Two sectioned specimens
show good agreement in their organization. The mesenteries were 54 (28 4+ 26) and 58
in number. I have figured the canal system in the mesogloea of the column (Text-fig.
15) and of a mesentery with the strong boundary tract (Text-fig. 16).

REemarks.—The species is easily distinguished from Z. anneae by the almost complete
lack of the pigmented cells in the mesogloea and by the reduced number of spirocysts in
the tentacles.

I have named the species after Miss E. A. Fraser, D.Sc., a member of the expedition.


































































