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SOME months ago Professor A. C. Haddon presented to the
University Museum of Zoology at Cambridge a collection of
Polyzoa, obtained by him during his first expedition to
Torres Straits in 1888-9. The bulk of his collection
had previously been given to the British Museum, and had
formed the subject of a paper by Mr. R. Kirkpatrick;1 but
the material acquired by the Cambridge Museum, although
consisting mostly of small pieces, contained many species
which do not seem to have been represented in the other
part of the collection. Among these I observed three species
of Steganoporel la , two of which appear to be undescribed.
One of these was of special interest from being well pre-
served in spirit, enabling observations to be made on its
structure. My results on this subject are not quite ready
for publication, and I shall at present merely indicate their
general nature.

In drawing up an account of the genus S teganopore l la
I have made use of the following collections:—(1) the speci-
mens brought by Professor Haddon from Torres Straits; (2)
other specimens in the Museum of Zoology at Cambridge,
mostly presented by Miss Jelly; (3) the collection of the

' ' Sci. Proc. R. Dublin Soc' (N. S.), vi, 1888-90, p. 603.
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British Museum, for the opportunity of studying which my
best thanks are due to the Director, Professor E. Ray
Lankester, and to Mr. Kirkpatrick, who has shown me not a
little kindness in giving me information ; (4) one or two
specimens in the collection of the Manchester Museum; (5)
specimens sent to me from Jamaica by Mr. J. B. Duerden,
and from Victoria by Professor W. Baldwin Spencer, to both
of whom I desire to express my indebtedness, as well as to
other friends who have unsuccessfully attempted to procure
specimens of Stegauoporel la .

S teganopore l l a is a genus of very striking appearance;
and, as has happened in many other cases, its generic cha-
racters are so distinctive and conspicuous that the specific
characters have not hitherto received due attention. Thus I
believe that the forms described by various writers as S.
magni labr i s , Busk, belong to a number of different species,
and, in place of the two recent species given in Miss Jelly's
catalogue,1 I am able to define no less than twelve species.

The only author who seems to have published the opinion
that most specimens of this genus are not necessarily to be
referred to S. magni labr i s is Jullien,3 who further alludes
to two undescribed species which he has dredged on the
coast of Liberia. It is probable that these are not included
in the material which has been at my disposal.

The Polyzoa belonging to this genus are characterised by
the large size of the zooecium and of the operculum. The
zocecium consists of a calcareous basal wall and four vertical
walls, which will be described as, respectively, proximal ( =
aboral), distal, and lateral. The proximal and distal walls
are commonly somewhat oblique, their free edges being
situated more distally than their base-lines. The sixth or
"upper" surface is covered, as in the Membraniporidae, by a
chitinous membrane or ectocyst, the "epitheca" of most

1 ' Sjn. Cat. liecent Mar. Bryozoa,' 1889. I give below my reasons for
referring Membranipora delicatissima, Busk, to Siphonoporella,
Hineks.

3 'Miss. Sci., Cap. Horn,1 vi, Zool., 1888, p. I. 79.
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authors, with which the base of the enormous operculum is
Continuous. In zooecia from which the epitheca has been
removed, the four vertical walls end in a thin " raised line/'
which outlines the entire zooeciurn, separating it from its
neighbours. Busk1 regarded this as a " chitinous hollow
filament," which he supposed to be a channel of communica-
tion between different parts of the zoariuin. In incinerated
Specimens the lateral walls of neighbouring zooecia may
Appear separated from one another by a narrow slit in
place of the "raised line." This is in fact the edge of a
chitinous layer separating contiguous zocecia, and prolonged
into the membranous epitheca. This agrees with the account
given by Nitsche2 of the calcification of the zooecia of Mem -
b r a n i p o r a menibranacea, in which the calcareous matter
is said to be formed in the middle of the chitinous ectocyst,
part of which is left on each side of it. In S. a u r i c u l a t a
the basal wall is covered externally by a chitinous ectocyst,
the limits of the zocecia being visible as a chitinous line, just
as on the upper surface.

The proximal part of the zooecium is covered by the
epitheca, which is tightly stretched across i t ; and there is
here no calcareous portion which projects above the level of
the epitheca. The distal wall is usually raised above the
epitheca of the adjacent zocecia into a conspicuous calcareous
"oral arch/' the development of which differs in different
species.

The thin summit of the post-oral part of each lateral
wall will be described as the " edge." Nearer the base the
proximal and lateral walls have a thickened granular or
tubercular calcareous portion, as in many species of Mem-
bran ipora . This may be referred to as the "shelf," a name
which has already been used by Waters.3 It is constantly
present on the lateral walls, but may be evanescent on the

1 'Challenger Report,' pt. xxx, 1884, p. 75.
1 ' Zeitsclir. wiss. Zool.,' xxi, 1871, p. 455.
3 'Quart. Journ. Geol. Soc.,' xliii, 1887, p. 51; Waters, however, used

llie term only for what I describe below as the oral shelf.
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proximal wall. It may also occur on the distal wall, giving
valuable specific characters, and when present here it is found
as a projection withiu the oral arch, and at a considerably
deeper level (fig. IS).

Immediately on the basal side of the shelf a porous "cal-
careous lamina" takes its origin from the proximal and
lateral walls, forming a layer more or less parallel to the
epitheca. This is the "cryptocyst" of Jnllien,1 and the
space between it and the epitheca is the "hypostegia" of the
same author. The Microporidse, Steganoporellidse, with the
Membraniporidse and certain other forms, are grouped to-
gether by Jullien as Diplodermata,2 in allusion to the occur-
rence of a cryptocyst distinct from the ectocyst. In most of
these forms the cryptocyst is not complete, but has a free
internal edge which limits an opening of varying size, the
" opesia."

The cryptocyst of S teganopore l l a is always complete
proximally. As it passes distally, it sinks towards the basal
wall—in some species with a slight angular deviation from
the epitheca, in which case it joins the distal wall of the
zocecinm (figs. 11 aud 13) at a greater or smaller distance
from its base. In other species the cryptocyst descends
steeply, often at right angles to its proximal portion, to join
the basal wall (fig. 10). The importance of the place of in-
sertion of the distal border of the cryptocyst as a specific
character has hitherto been completely overlooked. Since
the calcareous walls are more or less transparent, it follows
that in some species the basal wnll seen from below shows
merely tho origin of the four vertical walls, while in others
it shows in addition the insertion of the edge of the crypto-
cyst (fig. 27). This structure is developed as an outgrowth
from the proximal side of the zocecium, which in its young
state passes through a condition, with incomplete crypto-
cyst and large opesia, which is permanent in species of
Membranipora .

1 'Bull. SOP. Zool. Frnnce,' vi, 1881, p. 4 (sep.).
2 See also Jullien, ' Cap. Horn' (t. cit,.), p. 1. GG.
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The cryptocyst extends through the body-cavity of the
zooecium, which thus occurs both above it and below it. Its
descending part is never developed so much as to form a
complete septum across the body-cavity, but it is always
perforated by a more or less circular hole (fig. 13). Through
this passes the tentacle-sheath of the polypide, which oc-
cupies the chamber on the basal side of the cryptocyst. The
tentacle-sheath does not completely fill the hole, so that
there is a free communication between the two parts of the
body-cavity.

The opening in the distal part of the cryptocyst is the
base-line of a calcareous " tube," which projects into the
distfil or subopercular chamber of the zooecium. Thnt part
of the tube which is remote from the basal wall is always
well developed, and is usually clearly visible from above.
The structure which is thus seen as a projection from the
descending part of the cryptocyst is what I shall hereafter
term the " median pi'ocess," whether it is merely the upper
wall of the tube (fig. 7) or is complicated by the outgrowth
of flanges, as in fig. 11, etc.

In species in which the cryptocyst descends vertically to
the basal wall, the opening of the tube is vertical, and cannot
be seen (fig. 2) unless the zooecium is looked into obliquely
from the distal end. In those in which the cryptocyst joins
the distal wall the opening is oblique, and can usually be
readily seen from above (fig. 13). The sides of the tube are
generally much less developed than its roof, and there may
be no tubular wall on the basal or distal side. In this part
the opening may be completely surrounded by the crypto-
cyst, of which it is a mere perforation, surrounded laterally
and above by upstanding walls (fig. 11, large zocecium). In
other cases (fig. 11, small zocecium) the cryptocyst is still
more incomplete, the sides of the tube usually diverging and
joining the basal or distal wall, according to the arrangement
of the cryptocyst. The position of the opening and the
extent of its tubular walls offer valuable specific characters.

The tube, which thus rises from the free surface of the



230 SIDNEY F. HARM KB.

descending part of the cryptocyst, partially interrupts the
distal region of the body-cavity, so that a pair of spaces,
which will be referred to as the " lateral recesses," are found
one on either side of it. Jullienx has quite correctly appre-
ciated the function of these cavities, which, as he points out,
contain muscles. I propose to give a more detailed account
of these muscles on a future occasion, and will for the
present merely state that they are of three kinds : (i)
divaricator muscles, wliich open the operculum ; (ii) occlusor
muscles, for closing this structure; (iii) depressor muscles.
These last are inserted into a linear chitinous thickening
(fig. 16, e. s.) of the epitheca on each side. These thicken-
ings will be termed the " epithecal sclerites." Their form
differs in different species. Busk2 described them as
" furcate spicula," although the furcate appearance was no
doubt produced by the insertion of the tendon of the de-
pressor muscle into the middle of the sclerite, which is often
angulated at this point, so that the vertical tendon seen in
perspective with the two halves of the sclerite may have the
appearance of a T.

I think, with Jullien,3 that there can be little doubt about
the function of the depressor muscles. They are to be
regarded as special modifications of the parietal muscles of
other Polyzoa, whose function is, by depressing the upper
ectocyst, to exert a pressure on the fluid of the body-cavity,
by which the polypide is extruded.4 The tendons, as shown
by Jullien, pass through the well-known lateral foramina of
such forms as M i c r o p o r a and Tha lamopore l l a ; and
Jullien, in his memoir on the Polyzoa of Cape Horn, suggests
no less than thirteen generic types for recent and extinct
species characterised by differences in these foramina, which
lie terms the " opesiules." This application of Jullien's prin-
ciple would result in assigning different specimens of S.

1 ' Cap. Horn,' p. I. 77.
1 ' Challenger Rep.,' pt. xxx, p. 75.
3 'Cap. Horn,'pp. I. 80, 81.
4 Cf. Nitsclie, 'Zeitschr. f. wiss. Zool.,' xxi, 1871, p. 42G.
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magni labr is to different genera, but credit is due to this
author for having distinctly understood the purpose of the
opesiules. In Steganoporel la distinct "opesiules" may
be formed by the concrescence of the median process with
the lateral walls of the zooecium. This is specially the
case in S. au r ica la ta (fig. 8) and in S. connexa
(fig. 6).

The tube is probably not to be regarded as a median struc-
ture, as may be concluded not only from the internal evidence
afforded by Steganoporella, but by a comparison with
some of its allies. In Siphonoporella nodosa, Hincks,1

of which I have been able to examine a specimen (labelled
" Australia ") belonging to the Manchester Museum, there is
a descending cryptocyst, which, as in some species of
Steganoporella, joins the basal wall and leaves a con-
siderable subopercular cavity into which a tube projects.
Although Hincks did not convince himself that this tube
opens into the proximal part of the body-cavity (and I have
myself not been able to demonstrate this in the dry spe-
cimen), there can be little doubt, on the analogy of other
forms, of the existence of the communication. The tube
arises quite unilaterally from the descending cryptocyst, aud
is pressed against one or other of the walls of the distal
cavity of the zooecium.

The Manchester collection contains a specimen labelled by
Miss Jelly as Steganopore l la del icat issima, Busk.
Although the original figure of this species2 gives little idea
of its internal structure, Miss Jelly's determination was
undoubtedly correct, and I am thus indebted to her for
having my attention called to a species which appears to
throw considerable light on the structure of Steganopo-
rella. Although Mr. Kirkpatrick has been unable to find
the actual type-specimen of M. delicatissima, he procured
for me a fragment of the type-specimen of the Alga
(Amansia pinnatifida) on which, as Busk points out,

1 ' Ann. Mag. Nat. Hist.' (5), vi, 1880, p. 90, pi. xi, fig. 10.
2 'Quart. Journ. Micr. Soi.,' N. 8., i, 1861, pi. xxxiv, fig. ].

VOL. 4 3 , PAKT 2 . NEW SEEIES. R
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M. delicatissima constantly occurs; the fragment being,
moreover, from the locality (King George's Sound, West
Australia) from which Busk records the Polyzoon. The Alga
is, curiously enough, covered by Membranipora bicolor,
Hincks,1 which appears at first sight to correspond with
Busk's description of M. del icat iss ima. I find the expla-
nation of this discrepancy in two specimens (co-types, from
King George's Sound) of Amansia pinnat i f ida in the
University herbarium at Cambridge. One of these is
covered by M. bicolor, and the other by M. del icat is-
sima, both being strikingly alike when seen without magni-
fication.

M. del icat iss ima (figs. 42, 43) should clearly be placed
in the genus Siphonoporel la . The first impression pro-
duced by its appearance is that it is a spineless Membrani-
pora, with a large "aperture" occupying nearly the whole
of the front surface, and filled by a transparent membranous
ectocyst, in which lies the small operculum. A small portion
of the front wall is calcareous, immediately on the proximal
side of the aperture. The calcareous cryptocyst descends
with a uniform slope from this region, and thus has no hori-
zontal proximal portion as in Steganoporel la . At about
the middle of the length of the zooscium the cryptocyst meets
the basal wall on one side, while from the other side a well-
developed tube projects into the subopercular portion of the
body-cavity. This tube is so asymmetrical that the cavity of
the zoceciuni which is roofed by the cryptocyst is retort-
shaped, the junction of the tube with the cryptocyst being in
some cases a little complicated. The proximal division of
body-cavity overlaps the base of the tube on one side, and in
some cases (as in figs. 42, 43) on the upper side as well.
The tube on tho other side springs directly from the lateral
wall of the zocecium, and below from the basal wall along
the line z. The consequence of this arrangement is that the

1 'Ann. Mag. Nat. Hist.' (5), vii, 1881, p. 148. The species is probably
nearly related to Siphonoporella, although perhaps not actually to be
referred to this genus.
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tube appears to be traversed by three more or less transverse
lines. The most superficial of these, when seen from above,
i3 the line x, which indicates the bending round of the cryp-
tocyst to join the actual base of the tube. This appears, at a
deeper level, as the line Y, where the recurrent part of the
cryptocyst bends round to form the upper wall of the tube.
This fold is indicated in optical section to the left of the
figure. The third line, z, in the plane of the basal wall of
the zocecium, is the origin of the deeper or basal part of the
wall of the tube. These relations are further explained by
the diagrammatic fig. 43, representing an ideal longitudinal
vertical section of the entire zocecium.

The operculum of S. delicat issima is very much smaller
than the comparatively gigantic opercula of Stegano-
porella. That of the zocecium shown in fig. 42 measures
only 90 p. in diameter, while the smallest normal opercula of
any of the species of Steganoporel la here considered
measure no less than 320 fi. There is at present no reason
for regarding the zocecia of Siphonoporel la as dimorphic.
The opercula (in S. delicatissima) have a concentric
thickening bar, as in the ''Aopercula" of S teganopore l l a ;
and the proximal ends of this bar project to a considerable
extent from the lower side in a direction at right angles to
the plane of the operculum.

The question arises whether Siphonoporel la should
be regarded as distinct from Steganoporel la . I think
the answer to this must be in the affirmative, while admitting
that the former shows many points of resemblance to certain
species of Steganoporella. Siphonoporella differs from
Steganoporel la in the small size of its opercula (which in
S. delicatissima do not exceed 100 fi in diameter), in
the absence of any horizontal proximal part of the crypto-
cyst, and in the fact that the "a rea" bounded by the
" raised lines " and filled by the membranous epitheca is
usually not co-oxtensive with the front wall of the zooecium.
The cryptocyst of S. del icat issima is tubercular, but not
porous; the mouth of the tube may be surrounded above
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by fine calcareous processes, giving it a fimbriated appear-
ance.

In Steganoporella evidence of asymmetry of the tube
is conspicuous in certain species, as in S. la tera l is (fig. 1),
where the condition hardly differs from that in Siphono-
porel la , and in S. magni labr is (fig. 10), where the
asymmetry, though less apparent at first sight, is equally
striking in reality.

In other species of this genus the tube tends to become a
median structure; and its appearance in most cases is much
modified by the outgrowth of lateral calcareous flanges from
its upper wall. These usually take the remarkable form seen
in figs. 3, 8, etc. In most species the roof of the tube can be
distinctly seen as a convex floor (fig. 10) to the cavity which
is formed by the development of these flanges. It is not
easy to suggest a satisfactory explanation of this structure.
The lateral flanges have the effect of more completely de-
limiting the lateral or muscular recesses. They also strengthen
the distal edge of the median process which corresponds
with the base-line of the operculum. I cannot find evidence
that the cavity of the median process contains any organ of
importance; and I think it not improbable that it prevents
the too forcible retraction of the epitheca by the contraction
of the depressor muscles. If the epitheca should be de-
pressed so far as to come into contact with the edges of the
cavity in question, the resistance of the fluid in the cavity
(which is quite closed basally) would probably act as a
cushion, which would be less likely to tear the epitheca than
would a sharp calcareous edge unaided by a fluid cushion.

The distal part of the cryptocyst has hitherto been spoken
of as if it descended equally both medianly and laterally.
Although this may be approximately true of some species,
as of S. Buskii (fig. 13), the arrangement is usually compli-
cated by the fact that the part which descends into the
cavity of the median process has a different slope from that
part which forms the floor of the lateral recesses.

Gne of the most striking features of the genus Stegano-
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pore l la is the dimorphism of the zooecia, which usually,
though apparently not always, occurs. The dimorphism
is due not only to differences in the form and size of the
calcareous parts of the zooscia, but in an even more striking
way to differences in the opercula. These, in S t e g a n o -
porel la , are always strengthened by vertical bars of
chitinous substance, which stand out from their lower side
like the joists from the lower part of a floor. In the one
form of opercula (which, with their corresponding zooecia, I
shall designate as "&.") the operculum is usually semicircular,
with the main strengthening girder or bar concentric with
its curved margin (fig. 19). These zooecia may be regarded
as the equivalents of the ordinary zocecia of the Cheilostomes.
In the " B " form the operculum is usually a good deal larger,
and has an entirely different form of strengthening bar,
which may be roughly A-shaped (tig. 41) or 0-shaped (tig. 14).
The A and B forms of opercula appear to differ in their mus-
cular system, as I hope to show on a future occasion. A more
obvious distinction depends on the character of the chitin-
ous teeth borne by the opercula. While A opercula may be
quite toothless (fig. 19), or with two (fig. 15) or four (fig. 24)
strong teeth on the main thickening bar, or in one case (S.
magni labr i s , figs. 45, 46) with numerous small submarginal
teeth, the B opercula are nearly always characterised by the
greater or smaller development of submarginal teeth (figs.
36, 38). In one case (S. a lveo la ta , fig. 41) each of these
teeth fits when closed into a socket in the calcareous oral
shelf of the zocecium (fig. 12). I have found the opercula
eminently serviceable in the discrimination of the species.

The nature of the dimorphism of S t e g a n o p o r e l l a has
formed the subject of some discussion, though the sugges-
tions that have been made are mere guesses. Hincks and
Busk have regarded the epi- cryptocystal chamber as ooecial
in function, in the B form at least; although Jullien1 has
rejoined that part of the cavity in question contains
muscles, and cannot be regarded as an internal ovicell. This

1 Loc. cit. (1888).
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criticism appears to me to lose sight of the fact that the
supposed ooecial cavity of Hincks and Busk was more than
the lateral recesses. I have no evidence which justifies me
in expressing a definite opinion on this subject, although I
have no reason to think that the dimorphism is connected
with sexual diSei-ences. The ratio between the A and B
forms is curiously different in different species. In the
majority of forms characterised by the possession of B opercula
with A-shaped thickening, the B form is found in largo
numbers. In those with a fl-shaped thickening, on the
contrary, this form of zooecium is always rare, and appears
to be disappearing altogether. This leads to the cases (S.
neozelanica, etc.) in which no B zooecia can be found at all.
In S. alveolata the l'everse condition obtains, the A form
being very rare, almost the entire colony being composed of
B zooecia. This is the only species in which I have been able
to obtain spirit material in which the polypides are present;
and it is obviously not well adapted for the examination of
the meaning of the dimorphism. I have at present been
unable to detect any trace of reproductive organs, but I am
able to state that polypides occur in the comparatively few
A zooecia, and I have not noticed any difference between
these and the polypides oE the B form.

Stegauoporel la possesses no avicularia, although these
are present in its ally Thalamoporel la . I am at present
inclined to regard the B form of zooecium as representing an
avicularium, and probably that form of avicularium, common
n the extinct allies of Steganoporel la , which Jullien
1881) ttrins au " onychocellarium." I am disposed to do

this largely in consequence of the similarity between its
muscles and those figured by Jullien (' Cap. Horn,' pi. xii,
fig. 3) in the avicularium of Beania magellanica. I am
aware of the fact that the occurrence of avicularia containing
polypides would be very unusual.

A tentative suggestion with regard to the function of avi-
cuhiria may be here made. Auyone who examines encrust-
ing and Escharan forms of Polyzoa must be struck by the
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idea that one of the principal dangers to which they are
subjected is the competition of other fixed.organisms. An
excellent example of this is afforded by a specimen of the
encrusting form of S. neozelanica, which I have found
growing over another Cheilostoine with a very uneven surface
in such a way that the basal wall of the Steganoporel la
had moulded itself over every irregularity of the form on
which it was growing, thereby completely closing every
zooecial orifice. Many Polyzoa are particularly subject to the
attacks of encrusting Polyzoa,—as, for instance, Lepra l ia
foliacea of our own coasts. In some cases these attacks
probably do little harm, because the basal parts of the colony
become covered by a calcareous thickening of its own which
occludes the zooecial orifices, and the zooecia with functional
polypides are those in the younger parts of the colony.

Although Steganopore l la grows into large flat surfaces
which might form an excellent fixing-point for other Polyzoa ,
I have never seen any overgrowth of this genus by encrust-
ing Polyzoa in specimens which were in good condition, with
their full complement of opercula. I have, however, exa-
mined a colony of S. t r u n c a t a which was largely covered
by Membranipora, Cellepora, and Smi t t i a ; and it was
obvious that some of these were growing on parts of the
Steganoporel la which had lost their opercula. The others
were in parts in which the opercula were wanting here and
there, and it seems to me not unlikely that the zooecia had
really been dead, although they had not yet lost their
opercula. Another case of Cellepora growing on the Vin-
cularian form of S. neozelanica is capable of being ex-
plained in a similar way.

I venture to suggest that certain of the external features
of a Polyzoon colony may be correlated with the discourage-
ment of the fixation of the larvas either of Polyzoa or of
other encrusting animals. Many of the irregularities of the
surface, such as the armahire of oral or marginal spines, may
act in this way by making the surface irregular and unfit for
the attachment of larvas; and in particular it seems to me
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probable that avicularia and vibracula may contribute to-
wards the same result. In the case of Steganoporel la ,
the B opercula, with their formidable teeth, may protect the
colony by the destruction of the larvas of Polyzoa or other
animals which are fixed in their adult state. The A opercula
may also take their share in this work, and would be parti-
cularly effective when furnished with teeth. It may be noted
that the A opercula are provided with two or four powerful
teeth in several of the species in which the B opercula are
apparently vestigial or completely absent. The disap-
pearance of the B opercula may in fact have been facilitated
by the occurrence of teeth on the A opercula.

The fixation of a Polyzoon larva is a deliberate process,
and does not take place until the larva has wandered about
over the surface of fixation for some time, rotating by its
cilia as it does so. During this process it may easily be sup-
posed that it would sooner or later be brought within the
reach of an avicularium in genera so provided, or of a B
operculum in Steganoporel la , one closure of which would
be sufficient to destroy any intruding larva. The relations
of the oral shelf of the B form are by no means adverse to
this idea, particularly in S. a lveolata , but the cavity above
the shelf, in that species at least, is not adapted for the per-
formance of an ooecial function.

The nature of the dimorphism of Steganoporel la may
perhaps in the future form the subject of direct observation
in some locality where suitable species are abundant.

Descr ip t ions of the Species.

The species of Steganoporel la form an interesting study
in evolution. The complicated arrangements connected with
the distal part of the cryptocyst can be traced from a simple
to a more differentiated condition, and the former can be
compared with the arrangements of other genera. Certain
forms show a considerable range of variation; but on the
whole the characters of each species are well marked, and do
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not appear to vary to any great extent even in specimens
from widely different localities. In characterising the species
I have found the following features of special service:

(i) The opercula (A and B forms).
(ii) The arrangement of the descending or distal part of

the cryptocyst.
(iii) The form of the tube and of the median process.
I have not derived any special assistance from the rosette-

plates, a character which, in the hands of Mr. Waters in
particular, has given valuable aid in the discrimination of
species. The rosette-plates of S teganopore l la are large
and conspicuous. Their typical arrangement seems to be
identical with that described by Nitsche for Membrani-
pora membranacea,1 The zooecia are in longitudinal rows,
those of adjacent rows usually alternating, so as to give a
regular quincuncial disposition. Each zocecium typically
communicates with its neighbours by two proximal, two
distal, and four lateral rosette-plates on each side. It has
typically six neighbours, and it is connected with each one
by two rosette-plates, although there are many deviations
from this rule. I am unable to point out any constant cha-
racters by which the rosette-plates of one species differ from
those of another species, while in one and the same colony
very different conditions may obtain in neighbouring zooecia.
As an instance of this I may mention the case of a fragment
of the encrusting form of S. neozelanica, in which the
proximal wall of four zooecia could be examined from the
inside. In one of these there were two large watch-glass
shaped 2 rosette-plates with their concavity opening into the
distal zocecium; in a second there were two similar rosette-
plates with their convexity in the distal zocecium; in a third
two flat rosette-plates were present; and in the fourth none
could be discovered.

In S. buskii , while four lateral rosette-plates may occur,
other zooecia may have only three, or even two. The proxi-

i 'Zcitschr. f. wiss. Zool.,' xxi, 1871, p. 421 (fig. 1).
• Cf, Waters, 'Challenger Reports,' pt. lxxix, 1SSS, p. 13.
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mal or distal rosette-plates may be of the typical number
(two), situated on the basal side of the insertion of the cal-
careous lamina, or each of these may fragment into as many as
three pieces placed close together (fig. 33). In S. t runcata ,
although the typical number of lateral rosette-plates may occur,
one zooecium was noticed to have three vertically arranged
rosette-plates instead of the usual horizontal series of four.

It is obvious from what has been said that the relation of
the distal rosette-plates to the line of insertion of the crypto-
cyst is not the same in all species. In those in which the
cryptocyst joins the distal wall at some distance from the
base the distal rosette-plates are typically found, one beneath
the floor of each lateral recess (fig. 33). In species in which
the cryptocyst joins the basal wall the rosette-plates of the
distal wall are of course entirely distal to its insertion. The
subopercular cavity is in fact part of the body-cavity, what-
ever the relation of the cryptocyst, and the distal rosette-
plates maintain their position irrespective of the behaviour of
the cryptocyst.

Methods employed.—For the examination of the muscular
system I have found it convenient to remove the basal wall
of the zooecia. This may easily be done by embedding a
piece of spirit material (not decalcified) in paraffin, and
cutting away the basal wall with a scalpel after the paraffin
has cooled. On dissolving out the paraffin the zooecia can be
stained and mounted in Canada balsam. The removal of the
basal wall greatly facilitates the examination of the internal
anatomy of the zooecia.

The preparation of the opercula has been made by the
following method, which has enabled me to obtain satisfac-
tory evidence of the structure of small unique specimens
without in any way destroying their value. The fragment
of the colony is boiled for two or three minutes in a 4 per
cent, solution of caustic potash (although a stronger solution
might be used with impunity). The opercula are then brushed
off, or if necessary, removed, with the epitheca, by the aid
of a needle. The calcareous parts are washed and reserved
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for further examination, while the opercula are placed in a
test-tube with nitric acid (which should not exceed about 50
per cent.) and boiled for two or three minutes. I have found
this procedure specially necessary in the case of dry speci-
mens, in which the dried tissues in connection with the
orifice are by no means easy to remove from tbe lower side
of the opercula. Even after treatment with nitric acid it is
often necessary to brush or dissect away these remains, in
order to obtain clean preparations of the opercula, which are
mounted in Canada balsam after staining with picric acid.
If the material is not specially valuable the opercula may be
prepared by boiling the dry fragment of a colony in nitric
acid; but the other method is preferable, in that it permits
the examination of the dry calcareous parts and of the
opercula of the same fragment. In dry mounts of specimens
from which the epitheca has not been removed some in-
formation with regard to the characters of the calcareous
parts may be obtained by wetting the epitheca, a procedure
which makes it for the time more transparent.

The examination of the calcareous parts could hardly have
been made except by employing some device for rotating the
fragment, so as to be able to see it from different points of
view. I have used for this purpose a small cylinder, as
described in my paper on Lichenopora , 1 to which the piece
of the colony could be temporarily fixed.

Steganoporel la , Smitt (S teg inopore l la , Smitt, 1873).

Zoarium encrusting, Hemescharan or Escharan. Zocecia
typically dimorphic, completely covered in front by a mem-
branous epitheca, the oral region alone rising as a calcareous
arch above its level. Opercula of great size, rai'ely less than
320 n in diameter, and often much larger, strengthened by a
girder (main scleiite) which projects from the lower surface,
and often by additional girders. Cryptocyst a more or less
horizontal, porous plate proximally, separated from the
epitheca by the depth of a tubercular calcareous shelf j

1 ' Quart. Journ. Micr. Sci.,' xxxix, 1897, p. 74,
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distally descending to join the basal or distal wall of the
zocecium. The descending parD of the cryptocyst is per-
forated by a passage or tube, through which the tentacle-
sheath passes to the orifice, the walls of this passage being
developed at leasb above. The parts of the cavity on either
side of the tube form more or less deep lateral recesses, which
contain the opercular muscles and those which depress the
epitheca. The tube is usually produced into distal and lateral
flanges which limit a hollow, the cavity of the median process,
which opens upwards into the space beneath the epitheca.
Avicularia of the ordinary type and external ovicells wanting.

In arranging the species of S teganopore l la somewhat
different results would be arrived at according to whether
the characters of the opercula or of the cryptocyst and of
the tube are taken as the basis of the arrangement. The
possible affinities of the species may perhaps be indicated by
taking three main divisions, as follows :

(i) B opercula, if present, with a fl-shaped thickening bar
or main sclerite;1 A opercula undifferentiated or with two
teeth on the main sclerite.

(ii) B zocecia apparently wanting; A opercula with four
teeth on the main sclerite.

(iii) J3 opercula with a A-shaped main sclerite.
The cryptocyst usually joins the basal wall in sections (i)

and (ii), while it joins the distal wall in most of the species
included in section (iii).

(i) B Opercula, if p resen t , with a fl-shaped main
sc le r i t e ; A Opercula undif ferent ia ted, or with
two teeth on the main scleri te .

1. S teganoporel la la tera l i s , MacGill. Figs. 1,19,20, 27.

S. lateralis , MacGill., Mon. Tertiary Polyzoa Victoria,
•'Trans. Eoy. Soc. Victoria/ iv, 1895, p. 53, pi. vi, fig. 18.

Cryptocyst joining the basal wall, angulated and thickened
1 'I'he term " sclerite " may conveniently be used for any deflnite thicken-
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at the commencement of the descending portion. Tube well
developed, rising very asymmetrically from the descending
cryptocyst; its opening vertical, completed by the basal
wall, or if complete not far raised above the basal wall. The
formation of a median process distinct from the tube is
indicated only by a pair of unequally developed horns on the
upper wall of the tube. B opercula rare, with fl-shaped main
sclerite, but without basal sclerite ; submarginal teeth long,
strong, and recurved, confined to the distal half of the
operculum. A opercula undifferentiated. Insertion of the
cryptocyst, as shown on the back of the zocecium, usually
produced proximally into a deep asymmetrical sinus
(fig. 27).

(a) Tahiti; Manchester Mus., Miss E. C. Jelly.1

(b) Tahiti; Hincks Coll., Brit. Mus., 99. 5. 1, 261 [from
Miss Jelly's collection].

(c) Torres Straits; Haddon Coll., Cambridge Mus., 24.2.98
[Muddy Creek, Victoria (Tertiary), MacGillivray].

The material on which the diagnosis is based consists of
three small encrusting specimens, two of which, from Miss
Jelly's collection, were no doubt obtained at the same time.
The specimen from Torres Straits is without opercula.

Of all the species I have examined this one most nearly
resembles a Siphonoporella, and I have accordingly put it
at the head of my list. The tube (fig. 1) arises quite asym-
metrically from the cryptocyst, as pointed out by MacGil-
livray, sometimes from one side, sometimes from the other,
and its position in a series of zocecia does not obey any
obvious law. The change from a right-handed to a left-
handed zocecium takes place abruptly in the course of a
ing of the operculum or epitheca, following a practice usual in entomology.

The "main sclerite" is the principal thickening bar of an operculum, which

bears the tubercle for the insertion of the occlusor tendon.
1 The localities given are those of the specimens which I have myself exa-

mined. The specimen first mentioned is the one which I regard as the type-
specimen in the case of the new species. In the remaining species " B. M."
= British Museum, " C. M." = Cambridge Museum, the register dates being
given in both cases.
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longitudinal row of zocecia. If the series bifurcates, the
two daughter-zocecia may have the same asymmetry as their
parent, or one of them may have the converse symmetry; or
both may be converse. I suspect that the asymmetry is cor-
related with the position of the retracted polypide, and that
the tentacles lie in some zocecia on the right side, and in the
others on the left side. In the specimen figured the tube
springs from the (apparent) right side of the subopercular
cavity. The proximal wall of the right1 lateral recess is not
apparent in the figure, while that of the left recess is just
visible. Between this wall of the left lateral recess and the
tube the basal wall is exposed to view from above. On
turning the zocecium over this appears as a deep sinus (fig.
27) passing proximally and asymmetrically in correlation
with the asymmetry of the tube itself. A view from this
side at once shows that there is considerable variation in
these respects. The condition shown in the upper zooecium
of fig. 27 corresponds with that of fig. 1; that shown in the
lower zooecium indicates that the cryptocyst does not any-
where touch the distal wall, while another condition is
found when the cryptocystal floor of the lateral recess
meets the distal wall (in any case very low down) on both

The upper border of the opening of the tube is produced
into two points, which are typically asymmetrical, that on
the side of the sinus being more developed than the other,
as indicated by fig. 1. The edge (seep. 227) of the zocecium
is hardly as high as the calcareous post-oral shelf, from
which it is separated by a distinct furrow. The shelf is
strongly tubercular, but is not so deep as in most species.
The horizontal part of the cryptocyst is accordingly com-
paratively little depressed below the level of the epitheca;
it is well developed, thick, and tubercular, and has small
pores. A strong tubercular continuation of the shelf runs

1 I t will be convenient to describe what is actually seen in the figures,
without alluding on each occasion to the fact that the figure lias been re-
versed by Hie microscope.
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across the zooecium, along the line where the descent of the
cryptocyst commences. The descending portion joins the
horizontal portion at a distinct angle, and the tube springs
from it at a deeper level than the tubercular edge. As is
usual in species in which the cryptocyst descends verti-
cally, the basal wall is well exposed from above. The oral
shelf is completely absent. The oral arch is well raised.
The epithecal sclerites are rather long, nearly straight
proximally, curving outwards distally towards the ends of
the main sclerite of the operculum, which they nearly reach.
The epitheca is delicate and transparent.
• The characters of the B zooecia have not been observed ;
but two B opercula have been found with respectively ten
(fig. 20) and nine submarginal teeth, but otherwise closely
agreeing with one another. The tendons of the occlusor
muscles are shown in the sketch, that on the right side being
displaced from its natural position. They are inserted, as
in the case of the opercula of Steganoporel la generally,
into a distinct tubercle (a), which is marked by a group of
fine dots which doubtless correspond with a fibrillar insertion
of the tendon into the operculum. The main sclerite (b c)
of the operculum is Pl-shaped; and, as seen from the inner
or basal side, is an oblique girder springing from the oper-
culum along the line c, and with a free edge at b. This edge
rises further from the plane of the operculum on the proxi-
mal side of the occlusor tubercle, and projects as a pointed
lobe whose edges are formed by the parts d and e, between
which there is a deep concavity sinking down to the level
of the proximal end of the base-line (c) of the sclerite.
This upstanding lobe is supported by a buttress or sclerite
(/), which passes down to the plane of the operculum. The
line c, the buttress / , and (in some cases) the submarginal
tooth-bearing sclerite, being the parts which are most in the
plane of the operculum, are conspicuous as dark lines on the
opei-cula in an ordinary dry preparation seen from above. In
the present species, which is characterised by the delicacy of
its opercula, the lines c and ^ can be seen in a dry prepara-
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tion from above. The free edge d is in most species some-
what thickened, so that the first impression, in examining a
transparent preparation, is that the main sclerite bifurcates
proxitnally into two limbs, one of which is really the base
line of the sclerite, the other its free edge. The intermediate
oblique portion of the sclerite may be so thin as to appear to
be a foramen; but in some cases at least I have satisfied
myself that the apparent foramen is merely a thin part of
the sclerite.

A feature of the B operculum of S. lateral is , to which
attention must specially be directed, is the absence of a
basal sclerite, this being indeed the only species in which I
have found this condition to occur in the B opercula.

The general structure of the A opercula (fig. 19) is very
similar to that of the B form. The differences are—its
smaller size and greater relative breadth; the absence of
teeth; and the somewhat more distal position of the occlusor
tubercle. As this type of operculum does not appear to differ
widely from those of other Cheilostomes, I describe it in the
present paper as " undifferentiated."

The diameter of the B opercula is about 515 ji, and that
of the A opercula about 415 fi.

2. S. sulcata, n. sp. Figs. 2, 14—17, 28, 29.

Steganoporel la magn i l ab r i s , Hincks, 'Ann. Nat. Hist.'
(5), xiii, 1884, p. 358 j ' Journ. Linn. Soc.,' xxi, 1889,
p. 130.

Cryptocyst joining the basal wall, angulated and thickened
at the commencement of the descending portion. Tube
short, its opening vertical and completely separated from the
basal wall. Median process variable, usually broad and with
a shallow cavity, the deepest part of which is a median lon-
gitudinal groove (hence su lca ta ) ; or narrow and T-shaped.
B opercula rare, with fl-shaped main sclerite; submarginal
teeth well developed, sometimes long and weak, confined to
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the distal half of the operculum, which has a distinct basal
sclerite. A opercula with two strong teeth on the distal
part of the main sclerite; the teeth sometimes vestigial.
Back of the zoceciuni showing the insertion of the cryptocyst,
distal to which the basal wall is commonly thin, so as to form
a rounded fenestra, through which the tube is visible.

(ft) Isle des Neufs, Amirante Is., Indian Ocean, Voy.
"Alert," 15 fathoms (B. M., 82.10.18, 88).

(b) Darros I. (Amirante Is.), Voy. " Alert," 22 fathoms
(B. M., 82.10.18, 125).

(c) Galle Point, Ceylon, Dr. Ondaatje (B. M., 85.7.27, J).
(d) Mergui, Burmah, Hincks Coll. (B. M., 99.5.1, 28).
(e) Mergui, Burmah, Dr. Anderson (B. M., 85.12.29, 10).
(/) [Possibly N. Australia.] "On Avicu la m a r g a r i -

t i f e r a " (B.M.).
All the specimens are encrusting. The largest, from

Darros Island, encrusts the greater part of a cylindrical piece
of coral limestone, about 85 x 30 mm. The existence of the
specimen (d) in the British Museum collection enables me to
state that " S. m a g n i l a b r i s " recorded by Hincks from the
Mergui Archipelago belongs to this species.

S. su lca ta appears to be closely allied to S. la te ra l i s ,
from which, however, the characters of the tube are sufficient
to discriminate it. The opening of the tube is circular and
complete, and it is often well separated by a poi'tion of the
descending cryptocyst from the basal wall, a large part of
which is visible from above. A median vertical calcareous
wall usually rises from the roof of the tube, and typically
diverges above into the two flanges which are seen to unite
in the median groove (fig. 2) which is one of the most strik-
ing features of the species. A transverse section through
th© tube and its annexes could accordingly be represented
by a circle on which is standing a short-legged Y with very
divergent arms. On the analogy of S. a lveo la ta (see p. 229)
it may be confidently stated that the tentacle-sheath passes
through the opening of the tube round the distal end of the
median process. The transverse distal border of the latter is

VOL. 43, PART 2.—NEW siRijce. s
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accordingly connected with the opening of the tube by a pair
of nearly vertical flanges, which are situated in a transverse
plane; thus forming a smooth surface over which the tentacle-
sheath can glide easily in its movements of eversion and
retraction. In the type-specimen (a) the distal margin of
the tube is produced into two strong horns, which curve
downwards towards the basal surface. It is probable that
these serve as the point of origin of muscles or ligaments
which regulate the movements of the tentacle-sheath.

In some cases (particularly in specimen d) the origin of the
tnbe from the cryptocyst is almost as asymmetrical as in
S. la tera l is , though without the deep sinus of the latter.
This condition is not so easily observed in other cases.

In the specimens (/) and (d) there are some interesting
variations in the median process. In some zooecia this struc-
ture has the typical form (as in fig. 2),being broad and markedly
sulcate. At the opposite extreme the process is T-shaped
(fig. 29) as seen from above, with nearly transverse distal
border, ending in a sharp point on each side, a linear lon-
gitudinal portion connecting the distal border with the
descending cryptocyst. Even in extreme cases the linear
portion slightly widens proximally, and an indication of the
longitudinal groove can usually be made out here. All
stages exist between this condition and the typical sulcate
form.

The edge in this species is but slightly raised. The post-
oral shelf is narrow, especially proximally, and is sharply
separated from the cryptocyst; it is continuous with a thick-
ened tubercular portion which runs along the angulated part
of the cryptocyst. The transverse thickening is not quite
complete medianly in the single B zooecium (fig. 2) which has
been examined. This differs from the A zocecia in the
greater size of the distal or subopercular cavity. The oral
shelf is quite absent. The condyles for the origin of the
hinge of the operculum are conspicuously long, and at right
angles to the lateral walls of the zocecium. The oral arch is
moderately raised above the level of the epitheca. The
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cryptocysfc is not much depressed proximally, and is thick,
with rather lai-ge pores. Some asymmetry in the floors of
the two lateral recesses is not uncommonly noticed; and the
asymmetry, when present, is indicated on the basal wall.
This is usually very characteristic, and is distinguished by
the occurrence of a large distal region, limited proximally by
the insertion of the cryptocyst, and often covered by a wall
which is much thinner than the rest of the basal wall, so that
the tube is clearly visible through the fenestra thus formed.
In the single B zocecium examined the descending part of
the cryptocyst meets the basal wall and the two lateral walls
at a long distance from the distal wall. The epithecal
sclerites are rather long and conspicuous, and start from the
base of the operculum. The epitheca, is thin and trans-
parent.

The single B operculum examined of the type-specimen
(fig. 14) has eight well-developed teeth, most o£ which are
conspicuously long, and apparently weak and flexible. They
are confined to the distal part of the submarginal sclerite,
which fades away proximally. The main sclerite is D-shaped,
and the operculum has a distinct basal sclerite. The A oper-
cula (fig. 15) have two very conspicuous distal teeth on the
main sclerite. The sclerite/, which acts as a buttress to the
proximal projection of the main sclerite, appears in this
species at least to be a hollow prolongation of the main
sclerite which runs into the chitin of the outer surface of the
operculum.

The opercula of this species are as variable as the calcare-
ous parts. While those of the specimens (6) agree with the
type-specimen except in having somewhat shorter teeth in
the A form, those of specimens from other localities are
somewhat different. The B opercula are always rare, and I
have been able to examine only one of specimen (d) and one
of (/). In the former (fig. 16), from the Mergui Archipelago,
there are nine stiff erect teeth, the distal ones being long;
the edge of the main sclerite is at a considerable distance
from the border of the operculum, The teeth of A five
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shorter than in the type, and barely project beyond a slight
web-like lamella which couaects them along the distal part of
the main sclerite. In / , possibly from N. Australia, the B
operculum (fig. 17) is short and broad,1 its main sclerite
otherwise resembling that of the type, but it has only four
teeth, which are stout and erect. The teeth of A are vesti-
gial, and their web-like connection is just indicated.

A mounted fragment of specimen (b) shows a curious
abnormality. One of the zocecia is unusually large, and has
a twin operculum, formed of two halves, each of full size,
with its own convex border ; but the two are united laterally,
their main sclerites being here continuous as well as the rest
of the opercula. The zooecium has a partial calcareous
septum dividing the proximal part only of the cryptocyst
into two halves. This septum is in the line of union of the
two halves of the opei'culum, as is also the single median
process of the zooecium. The growing edge of the colony
had at this point met another lobe of the same colony. The
interference thus produced probably resulted in the imperfect
longitudinal division of this part of the growing edge. The
double zooecium is separated from the point of union of the
two lobes by two imperfect zocecia, without orifices or median
processes.

The diameter of the B opercula is about 460 /J. ; that of the
A opercula averages about 470 /u, the extreme measurements
taken being 350 fx (/) and 540 JX (b), both these extremes
departing considerably from the mean of their own specimen.

3. S. tubulosa, n. sp. Figs. 3, 22, 23.

S. magnilabris , Hincks,2 'Ann. Nat. Hist.' (5), viii, 1881,
p. 7; and (5) ix, 1882, p. 123 ("Bass's Straits").

Cryptocyst joining the basal wall, angulated and often
1 Considerable variations occur in other species in the relative breadth of

the opercula.
5 It may be presumed that Mr. Hincks's remarks refer to the specimen

hare described.
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rauch thickened at the commencement of its descending
portion, which is usually far from the condyles. Tube origi-
nating far below the angle of the cryptocyst, conspicuously
long, with a complete wall well raised above the basal wall;
its opening nearly vertical. Median process formed by
distal and lateral upgrowths fi*om the roof of the tube, which
is Iai-gely exposed as the floor of the wide cavity of the
median process, B opercula rare, broad and short, with
strong fl-shaped main sclerite, the insertion of the occlusor
muscle being unusually elongated. Submarginal teeth ves-
tigial, A opercula relatively small, weak, and undifferen-
tiated.

Curtis I., Bass Strait (Hincks Coll., B. M., 99.5.1, 29).

The specimen to which this description refers is a large
Bscharan or bilaminar plate, about 70 mm. long, probably
part of a larger colony. The surface is undulating, and
although no secondary plates are given off, one is apparently
developing as a ridge near the peripheral edge. Mr. Hincks
had merely labelled the specimen "Curtis," but this, as I am
informed by Mr. Kirkpatrick, is Curtis Island in Bass Strait.

The conspicuous features of this species are the extremely
long tube (fig. 3) and the great length of the post-opercnlar
(proximal) part of the zoceciura, due in large measure to the
distance by which the condyles are separated from the base
of the median process. The Escharan habit should not be
left out of account. I- am inclined to think that Smitt,
Hincks, and others have gone a little too far in denying the
value of the characters of the zoariuin in distinguishing

The edge is unusually high, and is the summit of a ridge,
triangular in transverse section, which is sharply separated
laterally from the post-oral shelf. This is well developed,
tubercular, and rounded, and is well separated from the
cryptocyst. The oral shelf is smooth and narrow; the con-
dylos are small, the oral arch well raised. The cryptocyst is
thick and tubercular, with small pores. It is sharply angu-
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lated where it begins to descend, and the angle is usually
greatly thickened by a tubercular transverse portion, which
may extend, in the middle, proximally so as to obliterate
some of the pores. The parts of the cryptocyst which bound
the lateral recesses are vertical. The tube is complete all
round, its wall being unusually well developed on its deep or
basal side. The opening is well raised above the basal wall
of the zooeciurn. The cavity of the median process is not
very deep, the convex roof of the tube forming its floor, and
being clearly exposed to view from above. The lateral and
distal boundaries of the cavity are well developed. A view
of the basal wall of the zocecia shows clearly the insertion
of the cryptocyst. The epithecal sclerites are short and deli-
cate, just overlapping the angulated edge of the cryptocyst,
but not nearly reaching the operculum. B zooecia have not
been observed.

The B opercula (fig. 23) are very rare, and only three (one
of them damaged) have been found. They are shoi-t and
broad, and they agree in possessing a very strong fl-shaped
main sclerite, the insertion of the occlusor muscle being of
great size, and much elongated transversely. The proximal
projections of the main sclerite are much prolonged into
spout-like lobes, which are concave externally. The basal
sclerite is strong. This operculum is almost unique among
B opercula in having no submarginal2 teeth, these structures
being, however, represented by vestiges, which are merely
inconspicuous rounded lobules. The A opercula (fig. 22) are
small, and belong to the undifferentiated type; the buttresses
of the proximal projections of the main sclerite are well
developed. The average diameter of B is 530 /i, that of the
specimen figured being 560^. The average diameter of A is
420 n, the range being from 370 to 470 /i.

1 The teeth do not always appear submarginal in the sketches. Tbe
boiliug with strong nitric acid is probably responsible for the disappearance
of the very delicate margin which I find in the opercula of many species (as
in Gg. 38) outside the tooth-bearing sclerite. I believe this delicate margin
to be a normal feature of the opcrculai
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4. S. simplex, n. sp. Figs. 7, 21.

Zocecia of large size. Cryptocyst joining the distal wall
close to its origin from the basal wall; angulated andthickened
laterally at the commencement of its descending portion.
Boof of tube short, thick-walled, and tubercular ; the opening
Vertical and separated from the distal wall. Median process
not distinct from the tube, B zooscia not found, A opercula
with two strong recurrent teeth on the main sclerite.

Darros Is, (Amirante Is.). (B. M., 82.10.18, 125.)

This species is founded on a single encrusting fragment
removed from a dry preparation which otherwise consisted
of S. sulcata . It differs from that species in its larger size,
in the fact that the cryptocyst joins the distal wall,1 and in
the remarkably simple character of the tube and median pro-
cess, the latter being indeed liardly distinguishable from the
tube. The edge is but slightly raised. The post-oral shelf, is
boldly tuberculai-, deep, and descending steeply to the crypto-
cyst, which is thus a good deal depressed; the shelf is less
developed proximally. The oral shelF is present, but is narrow
and hardly tubercular. The condyles (for the hinge of the
opercnlum) are blunt and massive. The owl arch is strong
and moderately raised. The cryptocyst is thick, very tuber-
cular, and with small pores ; its descent is oblique, though
with a steep slope. The tube is not much more than a mere
perforation in this oblique partition, its upper border being,
however, developed into a short but massive and tubercular
portion, which thus forms a spout-like prolongation of the
perforation in the cryptocyst (fig. 7). The thickening of the
cryptocyst at the descent of the lateral recesses may slightly
extend on to the base and sides of this tube, thus giving rise
to a hardly appreciable concavity, which is all that can be
compared with the cavity of the median process. The epi-

1 A larger quantity of material might perhaps show that I he union was
sometimes with the basal wall in the neighbourhood of the distal wall.
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thecal sclerites are long and conspicuous, and start from the
operculum. The epitheca is thick. The A opercula (fig. 21),
though resembling those of S. sulcata in the existence of
two distal teeth, differ from them in that the teeth are more
recurved. The base line (c) of the main sclerite bends
inwardly, at its proximal end, much nearer the occlusor
tubercle than in S. sulcata. The operculum figured
measures no less than 610 fx in diameter.

5. S. connexa, n. sp. Figs. 6, 18.

Zooecia of large size. Ci'yptocyst joining the distal wall
close to its origin from the basal wall, not angulated at the
commencement of its descending portion in young zooecia,
thickened and angulated in old zooecia. Roof of tube long,
greatly developed, the opening nearly vertical, invisible
from above, separated from the distal wall. Cavity of the
median process shallow, its walls being all strongly tuber-
cular. The distal border of the median process is thick, and
joins the condyles; the sides are greatly developed wings,
slightly convex above, and unite with the sides of the zocecium
in such a way as to leave two foi'amina or " opesiules"
on each side for the passage of tendons.1 A zooecia not
found. B opercula broad and strong, with strong submar-
ginal teeth which begin not far from the base of the oper-
culum.

John Adams' Bank, H.M.S. " Herald," Busk Collection
(B. M., 99.7.1, 408).

There is some uncertainty with regard to the position of
" John Adams' Bank," a locality from which, as Mr. Kirk-
patrick informs me, a number of specimens in the Busk col-
lection were obtained. The slide with this label contained
not only a specimen of S. connesa (the only one I have
seen), but also one of S. magni labr is , Busk. The latter

1 These were actually made out, passing through the opesiules.
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species has a wide distribution, but the specimen in question
more closely con-esponds with those from the West Indies
and Abi'olhos I. (coast of Brazil) than with any others I have
seen. A slide in the Busk collection at the British Museum
(referred to on page 176 of the "Challenger Report,"
part xxx) is labelled " John Adams' Bank, North Atlantic,"
as I am informed by Mr. Kirkpatrick; while the Bank is
Said to be in the South Atlantic on page 36 of Part III of
the British Museum Catalogue of Polyzoa. I am indebted
to Mr. Kirkpatrick, to Captain Tizard of the Hydrographic
Department at the Admiralty, and to Captain Frond of the
Shipmasters' Society, for much trouble which they have
taken in trying to elucidate this point. Although there is
an Adams Rock at Pitcairn Island, I am satisfied, as the
result of a letter received from Captain Craig, of the U.S.
Hydrographic Office, that the Bank is identical with the
" Victoria Bank " (S. of Abrolhos I.) of our own Admiralty
charts. The discovery of this Bank by the U.S.S. " John
Adams" is announced in the 'Nautical Magazine,' 1850,
p. 186, and Captain Craig informs me that the name "John
Adams Bank" is still employed in a publication1 of the
" Service Hydrographique de la Marine " at Paris.

The species appears to be a well-marked one, the connection
of the lateral walls of the median process with the sides of the
zooscia (fig. 6), and the consequent formation of two distinct
" opesiules" on each side, being particularly noteworthy.
The species has a robust appearance. The epitheca and the
opercula are thick and strong, and the calcareous parts are
no less strongly developed.

The edge is but slightly raised, and is separated by a slight
groove from the post-oral shelf. This is massive, deep, and
coarsely tubercular, being strongly developed even proximally,
where the shelf is narrow in several of the other species.
The oral shelf is narrow and smooth. The condyles are

1 ' Instructions Nautiques . . . BnSsil,' by Mochez and Roquemaure),
1890.
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strong, and ankylose with the distal margin of the median
pi-ocess; thereby forming an unusually massive support for
the base of the operculum. The oral arch is well raised.
The cryptocyst is sharply separated from the post-oral shelf,
and is slightly tubercular. The pores are small, and do not
usually occur on the part of the cryptocyst which descends
into the median process, being here obliterated by a tuber-
cular calcareous thickening. The tube is complete, though
the only part of its wall which is well developed is the upper
part. The lateral parts of the wall are very low, while
basally the tube is a mere perforation in the oblique crypto-
cyst. The epithecal sclerites are minute and widely separated
from the operculum. They are probably small, because the
epitheca generally is so thick that it is strong enough to
withstand the pull of the depressor muscles without differen-
tiating special sclerites. In the dry condition a somewhat
complicated appearance of sclerites seems to be present in
the epitheca. As these cannot be seen in Canada balsam
preparations, I have convinced myself that they are due to
the crumpling of the epitheca during di-ying.

I have found only one form of operculum (fig. 18); the
similarity of these to the B opercula of S. sulcata (and
particularly to that of specimen/) induces me to regard them
as belonging to the B type, in which case we have here the
unique peculiarity of a species in which the B opercula alone
are known. In the absence of any certain evidence as to the
meaning of the dimorphism of Steganoporella, it is not
impossible that some species cousist of two kinds of colonies,
in one of which the A form of zooecium preponderates or is
alone present, and in the other the B form. If this were the
case it would not be inconceivable that S. connexa might
be the second form of S. simplex or Si auriculata , for
instance. The supposed species are not unlike in some
respects; but I do not think that they are really related in
this way.

The chitin of the opercula, and in particular that of the
sclerites, is thick and dark-coloured. The occlusor tubercle
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is situated rather more distally than in most species. The
submarginal teeth are strong, and are borne on a distinct
sclerite, which commences near the base of the operculum.
Their number varies from about thirteen to about twenty,
the proximal ones being minute. Eighteen may be regarded
as the average number. The operculum is always broader
than long, though the disproportion between the two measure-
ments is sometimes a good deal less than in fig. 18. The size
varies as much as the shape, but without altering the general
characters of the operculum. The diameter varies from 450
to 700 ix, that of the specimen figured being 570 ft, which is
almost exactly the average of the specimens measured.

(ii) B Opercula apparent ly wanting, A Opercula
with four teeth on the main sclerite, the
proximal pair being derived from the occlusor
tubercle.

6. S. auriculata, n. sp. Figs. 8, 24.

Cryptocyst inserted near the junction of the distal and
basal walls, usually joining the distal wall, but sometimes
joining the basal wall; not angulated at the commencement
of its descending portion. Median process with enormous
auriculate lateral wings; uniting distally with the large con-
dyles, which project into the subopercular space as con-
spicuous points. A curved " opesiule," for the passage of
tendons, is thus formed on each side. The opening of the
tube is nearly vertical, and is invisible from above. Cavity
of median process very broad above, diminishing almost to a
point below, B zocecia not found, A opercula with four
enormous teeth on the main sclerite; a broad and excessively
strong transverse, sub-basal sclerite connecting the bases of
the two proximal teeth.

Madagascar : T. W. Waters, Esq. (B. M., 84.11.18, 1).
The specimens of this species are—(a) an imperfect colony

on a red seaweed, Hemescharan in character, forming an ex-
panding flattened collar which encircles the narrow stem of
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the seaweed, and measures about 20 mm. in length by about
6 mm.; the orifices are on the outer side of the collar; (b)
slides which have been prepared from this specimen.

This species cannot well be confused with any other; the
great auriculate median process (fig. 8), uniting distally with
the condyles, tbe four strong opercular teeth (fig. 24), and in
particular the immense sub-basal sclerite, make this species
one of the most distinct which I have had the opportunity of
examining.

The edge is hardly raised. The post-oral shelf is deep,
massive, and tubercular, being well developed even proxi-
mally. The oral shelf is narrow and smootli. Tbe condyles
are long, and meet the distal border of the mediau process,
projecting as well-defined points into the distal chamber of
the zooecium. The oral arch is thick and not much raised.
The cryptocyst is sliarply separated from the post-oral shelf,
aud its horizontal portion is much depressed, tubercular, and
(when old) with small pores. It slopes very steeply but
without angulation into the cavity of the median process.
The tube is incomplete distally, its low lateral walls joining
tbe distal (or basal) wall, by which the tube is completed.
The cryptocystal boundary of the lateral recesses is nearly
vertical. The back is tubercular, and is too thick to be trans-
parent. It is covered by a thick epitheca, which is con-
tinuous with a chitinous layer that separates the vertical
calcareous walls of adjacent zocecia, and is itself continued
into the epitheca of the free surface. The uncalcified part
of the vertical wall being relatively thick, some of the zocecia
of an incinerated specimen appear completely separated from
one another laterally, each having its own wall. The epitheca
is thin and the epithecal sclerites are long, and start from
the operculum. B zocecia have not been observed. The A
opercula (fig. 24) are very strong, broader than long, with
four great teeth on the main sclerite and an enormous sub-
basal transverse sclerite between the two proximal teeth.
When seen from above, in a dry preparation, the opercula
show a specially dark line at g, and another, not quite so
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dark, indicating the base of the tooth-bearing or main
sclerifce. Both these dark lines are in the plane of the outer
surface of the operculum, and g is accordingly the origin of
the sub-basal sclerite (seen from the inside in fig. 24). The
real form of the sclerites can be well made out in these large
and thick opercula in dry specimens seen from the inner side.
The edge h of the sub-basal sclerite stands up above the
surface in this view, the sclerite sloping from its origin g
obliquely to its most prominent part h. This is continued
into the projecting proximal spout i, in which each of the
halves of the main sclerite ends. The proximal tooth of
each side is connected by a buttress with the distal end of
the sub-basal sclerite. The main sclerite is very convex on
the proximal side of the proximal tooth, sloping from here to
the base of tlie opei-culum, where the main sclerite runs into
the general level of the operculum. In optical sections of
Canada balsam preparations the proximal part of the main
sclerite appears as two parallel bars, the most prominent
part being thinner than its sides.

The edge h of the operculum rests on the distal border of
the calcareous median process, the projecting points of the
condyles fitting into the angles where h turns proximally.

The opercula do not vary much. Their average diameter
is about 550 /x, the size of the specimen figured.

7. S. neozelanica, Busk.

Synonyms of Typical or Vincularian Form. Figs. 4, 25, 30.
Vincularia neozelanica, Busk, 'Quart.Jou.rn.Micr.

Sci.J (N. S.), i, 1861, p. 155, pi. xxxiv, figs. 5, 5 a;
and 'Chall. Bep.,J pt. xxx, 1884, p. 76; Hutton,
'Man. New Zealand Mollusca,' 1880, p. 189.

Steganoporel la neozelanica, Hincks, 'Ann. Nat.
Hist.' (5),ix, 1882, p. 119, and (6), xi, 1893, p.
175; Waters, 'Quart. Journ. Geol. Soc.,' xli,
1885, p. 292, and xliii, 1887, p. 50; 'Chall. Eep.,'
pt. Ixxix, 1888, p. 14, pi. ii, fig. 32 (or ? var.
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inagnifica); Hutton, 'Trans. Proc. N. Zealand
Inst./ xxiii, 1890, p. 104.

Synonyms of Encrusting Form (var. magnifica, Busk,
MS.) (figs. 5, 26).

Membranipora magnilabris , Hufcton, 1. cit., 1880,
p. 190.

Steganoporel la neozelanica, Hincks, 'Ann. Nat.
Hist.' (5), ix, 1882, p. 119; Waters, 'Quart.
Journ. Geol. Soc, xliii, 1887, p. 50.

S. magnilabris, Busk, 'Challenger Rep./ pt. xxx,
1884, p. 75 (Tongatabu); Hutton, 'Trans. Proc.
N. Zealand Institute/ xxiii, 1890, p. 105.

Cryptocyst inserted into the basal wall, angulated and
slightly thickened at the commencement of its descending
portion. Median process with a spreading border, its cavity
very deep, vertical, narrow above, but expanding transversely
until it equals the diameter of the tube at its junction with
the latter. Opening of the tube vertical, usually surrounded
by the descending part of the cryptocyst, but sometimes
completed by the basal wall, B zocecia not found, A opercula
with four strong teeth on the main sclerite, and with a more
or less complicated system of additional sclerites.

Vincularian Form.

(a) New Zealand, Mr. Busk (C. M.).
(b) New Zealand (Wanganui, Napier), Miss B. 0.

Jelly (C. M., 24.5.95).
(c) New Zealand (Hawke's Bay), Hincks Coll. (C. M.,

13.5.99).

Var. magnif ica.

(a) New Zealand (Napier, Foveaux Straits, Stewart
Island), Miss E. C. Jelly (C. M., 24.5.95).

(6) Tongatabu, Sir E. Home, Bask Collection (B. M.,
99,7.1, 400, 401),
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I have found great difficulty in deciding whether the
encrusting species of S teganopore l la which is common in
New Zealand deserves to be ranked as a species. For the
present I shall describe it as var. magnifica, a name which.
I have found on two slides1 from Tongatabu, in the Busk
collection at the British Museum.

In the diagnosis I have chosen those characters which
are common to the two forms. I now give a description of
the typical form, indicating later the special characteristics
of var. magnifica.

The Vinculaiian form grows from a mass of stout, chitin-
ous rootlets, which give off a number of cylindrical, unjointed
shoots, the largest of which, in the Cambridge collection, is
36 mm. long. The zocecia open all round these shoots. They
are arranged in the usual longitudinal rows characteristic of
Steganoporel la , but their basal wall tends to be reduced
to a longitudinal line occupying the axis of the shoot. If
this result were actually arrived at the zocecia would be
three-sided prisms, all reaching the centre. There is, how-
ever, a considerable amount of irregularity in this respect, the
arrangement being indicated by fig. 30, which represents
part of a transverse section of the cylindrical shoot.

The mode of growth of these groups of cylindrical stems,
united by a common mass of roots, does not seem to have
been described. Although I have not quite complete proof
as to the details, I have very little doubt as to what really
happens. The cylindrical stems are unbranched, except for
the fact that at their base, just where they join the mass of
rootlets, many of them give off a small offset. This offset
may reach a length of as much as about 5 mm. At this stage
the connection of the offset with the parent stem is becoming
weak, no doubt by an absorption of some of the calcareous
matter. The offset is already directly connected with the tangle
of rootlets, and is ready to break off as an independent stem.

This offers an interesting parallel to the mode of jointing
1 A third slide, of uncertain locality, labelled by Mr, Busk as S, magni.

fioa, belongs to S. magnilabris.
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which has been described by Lomas1 inCellaria f istulosa.
The young branches in this species, as in Orisia and doubt-
less in other joiuted Polyzoa, arise as outgrowths of the older
branches, formed of zocecia which are at first rigidly connected
with their parents. By the " breaking " (no doubt accom-
panied by some absorption of the calcareous walls) of the
base of these zocecia a joint is formed, the broken ring dis-
playing chitinous tubes beneath, which connect the young
branch with the older one.

The rootlets of S.j ieozelanica are probably comparable
with the connecting tubes of other jointed Polyzoa, although
they are continuous with the external epitheca. Assuming
the correctness of Nitsche's account already referred to,2 the
connecting tubes of Cellaria may be regarded as formed
from the chitin which is left on the inner side of the calcareous
wall by the calcification of the middle lamella only of the
original chitinous ectocyst. S. neozelanica is thus to be
regarded as a jointed species; and if what has been said
above with regard to the arrangement of the zocecia is correct,
the group of tubes may be derived from an originally Bscharan
(bilaminar) colony, with narrow branches given off in a pal-
mate manner, a longitudinal division of the colony taking
place with the formation of each fresh branch.

The edge of the zocecia is very slightly raised, and slopes
continuously into the post-oral shelf. This is finely tuber-
cular, and often slopes continuously into the cryptocyst. The
oral shelf is represented by a mere line. The condyles are
small. The oral arch is thick, and practically not raised
above the level of the epitheca. The cryptocyst is thick and
tubercular, not much thickened ab the commencement of its
descent, which is angulated and at right angles to the proximal
portion. The cavity of the median process is very deep, its
upper opening usually in the form of a longitudinal slit, the
cavity widening regularly as it descends until it reaches the
same transverse diameter as the tube where it joins this

1 ' Proc. Liverpool Biol. Soo.,' iii, 1889, p. 219.
8 See p. 227.
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Structure. The periphery of the median process is everted.
The cavity of the process, when seen from the distal side
(fig. 30), is thus like a flask with a narrow neck and a spread-
ing mouth. The tube (t.) is little more than a circular open-
ing in the vertical cryptocyst. The opening is large, and
commonly of the same width as the zoceciuia itself at this
level. While it is usually separated from the deepest point
of the zocecium by a part of the cryptocyst, its lateral
boundaries are formed by the lateral walls of the zooecium,
an arrangement peculiar to this form. In some cases the
tube may, however, occupy the entire deeper part of the
zooeciura. Each lateral wing of the median process commonly
cOmes into contact with a tooth given off from the lateral part
of the zooecium, thus limiting a complete "opesiule" (fig. 4).
The lateral recesses (fig. 30, I. r.) have an unusual foriu.
They are completely vertical, and, sharing in the great deptli
of the median process, they take the form of cavities which
appear triangular when seen from the distal side, their apices
being directed towards the axis of the branch.

The epithecal sclerites (fig. 4, e.s.) are rather short, and
do not quite reach the base of the operculnm. No B zocecia
have been found. The A opercula (fig. 25) have four well-
developed teeth on the main sclerite, which is massive, its
proximal ends projecting considerably as rounded, sometimes
trifoliate lobes. The area included within the semicircular
main sclerite is occupied by a complicated system of smaller
secondary sclerites. A varying number of longitudinal bars,
usually converging towards tlie middle line, and uniting with

' one another in various ways, start from a basal sclerite, and
are united by a more or less transverse sclerite, which joins
the main sclerite at its two ends, and may give off disfcilly
irregular longitudinal sclerites, some of which may join the
main sclerite. This set of sclerites is highly variable. Each
is a girder-like thickening, like the other sclerites of the
operculum.

The size of the opercula is very constant, averaging about
450 /i. That of the specimen drawn is 500 fi.

VOX.-. 4 3 , PART 2 . NEW SERIES, T
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S. neozelanica, Busk, var. magiiifica, Busk (MS.).
Figs. 5, 26.

The habit is encrusting, this variety covering large areas
and appearing to have a special fondness for oyster shells.
There are no rootlets. The basal wall is equal in size to the
upper wall, as in other encrusting species. The edge is more
distinct from the post-oral shelf, and the latter from the
cryptocyst, than in the Vincularian form. The oral shelf, as
in the latter, is represented by a mere line. The condyles are
not well marked. The oral arch is thick and more raised than
in the Vincularian form. The cryptocyst is thick, proximally
horizontal and tubercular, not much depressed, and it is
slightly thickened at the angle formed by the commencement
of its descent, which is vertical, the insertion being into the
basal wall. The pores are rather small. The opening of the
cavity of the median process is rounded or subtriangular,
not slit-like as in the Vincularian form, with which, however,
this variety agrees in the deep flask-shaped cavity of the
median process. The expanded mouth of the median process
does not meet the side of the zocecium, which has no tooth in
this position. The lateral recesses are bounded proximally
by a vertical portion of the cryptocyst. The tube is little
more than a circular perforation in the cryptocyst, being well
separated both from the basal and the lateral walls, and so
differing from that of the Vincularian form. As the opening
of the tube does not nearly reach the lateral walls of the
zooaciumj the proximal boundai'y of the lateral recess is not
cut off by the tube from the deeper part of the cryptocyst.
Tlie basal wall shows the insertion of the cryptocyst, which
marks off a distal chamber whose base is more or less semi-
circular or biconvex, the diameter of the semicircle (if of this
form) being constituted by the base of the distal wall of* the
zooecium.

The epit.hecal sclerites are subparallel, nearly straight,
rather short, and do not reach the operculnm.

The opercula (fig. 26) resemble those of the Vincularian



A REVISION OP THE GENUS ST£GANOPOREU,A. 265

form, having four well-developed teeth and a series of
secondary sclerites. The young operculum shows the main
solerite only. The smaller sclerites consist of a basal
sclerite, an irregularly arch-shaped sclerite which is roughly
concentric with the main sclerite, and additional sclerites
starting from these two. One of these may start from the
arch-shaped sclerite opposite each of the four teeth, and
unite with the main sclerite in such a way as to pass beneath
its projecting edge and to form a bnttress-like support for
the tooth. Although the pattern of the opercula is very
variable even in the same colony, there is usually a recognis-
able difference between these opercnla and those of the
Viiicularian form, in which there is commonly a more or less
transverse secondary sclerite and a system of subparallel
longitudinal sclerites between this and the basal sclerite.
The proximal projections of the main sclerite of var.
uia'gnifica are usually hook-shaped on their outer side, but
they commonly have a lobe on their inner side as well. The
most striking difference between this and the Vincularian
forjn is, however, the existence of numerous fine denticula-
tions on the outer side of the base of the main sclerite.
These appear to be constant in this variety, but I have seen
no trace of them in the typical S. neozelanica.

The size of the opercula is rather uniform. The average
diameter is about 550 /i.

I am very doubtful whether this form should be regarded
as a distinct species, in which case Busk's MS. name
magnifica, affixed to the specimens fron Tongatabu, might
be regarded as the specific name. The difference in habit
between the Vincularian and the encrusting forms seems to
be constant. Some of the other differences, such as the
form of the basal wall, the boundaries of the tube, and the
shape of the lateral recesses, are directly connected with the
habit. Others, and in particular the denticulation of the
opercula, the pattern of the secondary sclerites, and the sliape
of the median process, are not obviously connected with the
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S. neozelanica has formed the subject of several de-
scriptions. Hincks (1882) regards the encrusting and Vin-
cularian forms as varieties of one species, and shows that the
Vincularian habit cannot be regarded as a generic character.
Waters (1885) states, if I understand him correctly, that in
S. magni labr i s the bifurcation of a longitudinal row of
zooecia takes place on the distal side of a B zooecium : since
the Vincularian S. neozelanica grows in a form in which
there is no frequent multiplication of the rows, no B zooecia
are found. I do not think that this is an adequate explana-
tion of the absence of the B zocecia. It has been shown
above that they may be absent or excessively rare in en-
crusting species. It is, moreover, not the case that bifur-
cation of a row takes place only on the distal side of a B
zooecium; and these are not necessarily larger than the A
zooecia which are their neighbours. Waters in this paper
calls attention to the four teeth and the secondary sclerites
of the operculnm of S. neozelanica. In 1887 Waters
uses the term "shelf" in describing Steganoporel la .
Although he refers merely to what I have called the " oral
shelf," I have found it convenient to extend the term to the
thickened borders of the lateral and proximal walls. The
diagrammatic longitudinal section given by Waters (1888) is
not quite satisfactory, inasmuch as the epitheca is omitted,
and the base of the operculum appears to be continuous with
the median process.

(iii) B Opercula with a A-shaped main sclerite. Oral shelf
well-developed, in B zooecia at least.

This group consists of species in which, for the first time
(with the exception of S. connexa in the previous groups),
the B zocecia are ordinarily so common that no difficulty is
experienced in finding them in even small fragments. Their
A-shaped main sclerite gives them a character which is quite
distinct from that of the first group of species. The two
halves converge distally, and after a longer or shorter parallel
course diverge outwards in a curved line, to become continu-
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ous with the submarginal or tooth-bearing sclerite. In the
distal part of their course the space between the halves of
the main sclerite is floored by a transparent layer of chitin
which has a sharp arch-like edge proximally (figs. 36, 41).
This space contains living tissue, as is shown by its behaviour
to. staining reagents. It appeal's as a loop-shaped area, often
dilated distally, between the two parallel halves of the distal
region of the main sclerite. Each of these halves becomes
more and more prominent as it passes proximally, being pro-
duced on the proximal side of the occlusor tubercle into a
strong projection, which stands out to a considerable distance
beneath the upper surface of the operculum. The space
between this projecting edge and the more externally placed
base-line of the sclerite (on the proximal side of the occlusor
tubercle) often appears as a fenestra (cf. fig. 36), but is
more probably due to the fact that a thin vertical lamella of
chitin connects a broad base with a broad edge. There is
always a strong basal sclerite [b) ; arid an oblique sclerite (o)
runs from the proximal projection outwards as an additional
buttress to this part of the operculum.

The projecting ends are for the insertion of a strong
muscle, as I hope to show on a future occasion. This type of
operculum differs widely from the B opercnla of the first
group of species, and I can hardly doubt that it is of great
functional importance to the colony. The possession of this
highly characteristic operculum may be regarded as indicat-
ing the relationship of the species to other species similarly
provided. The submarginal teeth of these B opercula are
nearly always strong.

The median process of the B zocecia is usually obviously
narrower than that of the A zooecia. " This is probably due to
the larger muscles of the B form, necessitating a wider
lateral recess, and a consequent compression of the median
process.

Several very distinct types of A opercula occur in this
group of species. I begin with the species in which these
opircuia are still of the "undifferentioted".type.
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8. S. haddoni, n. sp. Figs. 11, 38, 39.

S. magni labr is , MacGill., "Mon. Tert. Pol. Victoria/'
' Trans. Eoy. Soc. Viet./ iv, 1895, p. 53, pi. vi, figs. 14—16.

B zocecia about twice as large as the A zocecia. Crypto-
cyst descending gradually and slightly, without angulation,
joining the distal wall rather high up. Median process
wide,1 its distal border usually without pointed angles, its
cavity not very deep, the roof of the tube forming its distal
boundary rather than its floor. Opening of tube oblique,
clearly visible from above; that of A zocecia usually com-
pleted by the distal wall, that of B zooecia entirely sur-
rounded by the cryptocyst. B zooecia with an enormous oral
shelf; their opercula usually longer than broad, the halves of
the main sclerite being close together and parallel for a con-
siderable distance distally, so that the sclerite is A-shaped
rather than A-shaped; submarginal teeth fine, recurved,
limited to the distal half of the operculum. A zooecia small;

nil shelf evanescent or narrow; their opercula undiffer-*
ntiated.

{a) Torres Straits, Haddon Coll. (C. M., 24.2.98).
(b) Port Darwin, N.W. Australia, H.M.S. "Alert" (B. M.

82.2.23, 512).
(c) Australia, Dr. J. E. Gray (B. M.).
(d) Australia (B. M.).
(e) Australia (B. M., 62.6.5, 18).
(/) Australia, Busk Coll. (B. M., 62.6.5, 18); marked by

Mr. Busk " S. magnilabris , var."
[Various localities, Victoria (Tertiary), MacGillivray.]
MacGillivray, who describes this form as a Tertiary fossil,

appears to be the only author who has noticed it. He
describes the B zocecia as having a shelf, which is seen from
his fig. 14 a. to be large, and to form a distinct ogee arch.
The A zocecia have no shelf, or in some specimens a narrow
shelf. One specimen had a conical process on the back of

1 Not so wide in B zooecia, see p. 2G7.
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the zooecium (fig. 14 b), " probably a modified radical tube."
The opening of the tube is well visible from above, being
shown in both A and B zooecia. These characters clearly
poiut to the species being identical with S. haddoni. Mac-
Grillivray suggests that his fig. 15 may be S. neozelanica.
The dimorphism of the zooecia, the large oral shelf of B, and
the obliquity of the opening of the tube make that determi-
nation improbable.

I name this species in honour of my friend Dr. A. C.
Haddon, whose collection from Torres Straits formed the
starting-point of the present paper.

This species is probably of Hemescharan habit; the largest
piece (c) measuring 36 X 33 mm. There is very little varia-
tion in the specimens I have examined. The zooecia are
commonly arranged with great regularity, and in some speci-
mens considerable parts of the colony are found in which
the arrangement is—

B

A

A

A

A

B

B

In other cases the B zooecia may be less numerous, a
zooecium of this form being followed in the same line by
three, four, or even five A zocecia. The back is very charac-
teristic. It of course shows no trace of the insertion of the
cryptocyst, That of each zooecium is slightly convex, with
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intervening slight depressions between the longitudinal rows.
Tlie back bears a moderate number of short cylindroid
calcareous papillas. These are much more definite structures
than the irregular outgrowths found on the back of many
encrusting species which grow on irregular surfaces, Some
of them have a rounded termination, while others are trun-
cate; this truncation suggests that the papillae may be con-
tinued into chitinous rootlets, and one or two of the (dry)
specimens appear to show remains of these rootlets, which
are, however, much more delicate than those of the typical
form of S. neozelauica. .

The edge is thiu and much raised, passing gradually iuto
the post-oral shelf, which is usually very narrow, especially
proximally, though of considerable depth, and commonly
slopes gradually into the cryptocyst. The oral shelf is
narrow or vestigial in A zocecia, but of great horizontal
extent in the B forms, where it is finely tuberculated, flat or
concave above, its free edge somewhat upwardly directed at
two distal points which more or less distinctly give it the
form of a trifoliate or ogee arch. The space above the shelf
is, however, to a considerable extent due to the fact that this
part of the zooecium overlaps the next zooecium on its distal
side, the curved transverse line (fig. l l a ) being the upper
end of the wall of separation between the cavity of the B
zooecium and that of its next neighbour distally. The oral
arch is not much raised; it is rounded in A zooecia, quad-
rangular (witli rounded distal corners) and parallel-sided in B.
The cryptocyst is thin, with large pores; it slopes gradually
and gently into the median process and the lateral recesses,
its slope often beginning from, its proximal border, so that it
is hardly possible to speak of a horizontal portion as in most
of the species. From the cryptocyst which enters the median
process the upper wall of the tube usually rises without any
angulation. The descending part of the cryptocyst is,-owing
to its slight descent, much more easily seen than in any of
the preceding species, and it entirely hides the basal wall of
the zooecium, except by deep focussing through the opening
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of the tube. The median process in A is broader than long ;
in B longer than broad. Its border is not much everted, nor
with pointed distal corners; and its cavity is shallow. The
tube in B zooecia is usually surrounded by the cryptocyst, its
low lateral walls sloping down distally, so that the distal
border of tlie tube has no raised wall. In A zooecia the tube
is incomplete distally, though its wall maybe more developed
than in fig. 11. The lateral recesses commonly have a par-
tial roof, formed by a thin upstanding calcareous lamella
continuous with the lateral wing of the median process, from
which it passes proximally and then forwards on the outer
side of the lateral recess.

The epithecal sclerites are small and inconspicuous, sepa-
rated by a wide interval from the operculum. The B opercula
(fig. 38) are quite distinctive. They are of great size in pro-
portion to the A opercula; they are more or less quadrangular,
with rounded distal corners, and are usually longer than
broad. There are nineteen to twenty-four fine, long, sharp,
recurved teeth, borne on the distal half only of a thin sub-
marginal sclerite. The distal part of the A-shaped main
sclerite is formed of two long, prominent, parallel bars, the
loop between which is not much dilated distally. The chi-
tinous floor of this space ends at the proximal end of the
parallel portion, the space on the proximal side of its edge
between the diverging parts of the sclerite being triangular.
The occlusor tubercles are small. The proximal projections
ate very prominent, and are somewhat everted with a con-
cavity on their inner sides. The basal sclerite is strong, and
the oblique sclerite well marked.

The A opercula (fig. 39) are of the " undifferentiated"
type, and closely resemble those of some of the preceding
species. •

The diameter of the A opercula in the type specimen (a) is
about 490 fx, and that of the B forms about 520 ft. The A
opercula of specimen e average about 350 ft, and the B forms
about 450 p.



272 SIDNEY F. HARM EG.

9. S. buski i , n. sp. Figs. 13, 33—35.

Membran ipora magni labr i s (part), Busk, 'Brit. Mus.
Cat.,' ii, 1854, p. 62.

B zooecia much less than twice as large as A zooecia.
Cryptocyst descending gradually and slightly, without angu-
lation, joining the distal wall at a high level. Median process
wide and short in A zocecia, much narrower in B, its distal
border usually pi'oduced into projecting points; its cavity
shallow, limited beneath by the descending cryptocyst, and
distally by the roof of the tube. Opening of tube nearly
horizontal, entirely visible from above, completed by the
distal wall in both A and B. Oral shelf not much more de-
veloped in B than in A. B opercula with A-shaped main
sclerite, with numerous small submai'ginal teeth, sometimes
vestigial, the series beginning near the proximal end of the
operculum. Parallel portions of the halves of the main
sclerite of moderate length, the arch formed by the proximal
parts wide and evenly rounded. A opercula undifferentiated.

(a) Port Elizabeth, Cape Colony, Miss B. C. Jelly
(C. M., 24.5.95).

(b) Algoa Bay (three slides), Busk Coll. (B. M., 99.7.1,
404—406).

(c) Shahr, South Arabia (B. M., 94.6.13, 7A).
(d) Reef in Talisse Island, North Celebes, Professor

S. J. Hickson (C. M.).
(e) Thursday Island, Torres Straits, four fathoms,

H.M.S. " Alert" (B. M., 82.2.23, 512).
(/) Australia (B. M., 50.8.23, 9).

This species is named in honour of Mr. Busk, to whom the
first description of a species of S t eganopore l l a is due.
The examination of the three slides (b) from Mr. Busk's col-
lection in the possession of the British Museum shows that
the original description of S. magn i l ab r i s (but not the
figure) was based on two distinct species.
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The characters of this species are sufficiently well marked,
though it is distinguished by a considerable amount of varia-
bility. It is encrusting or Escharan, possibly sometimes
Hemescharan. The slight descent of the cryptocyst is shared
only by S. haddoni , and to a less extent by S. t ruuca ta .
The combination of a B operculuni thickened in a A-like
manner with an " undifferentiated" A operculuni is only found
in S. haddoni of the species at present known; and this
differs from S. buski i in the great relative size of the B
zooecia, and their enormous oral shelf, besides many details
in the B opercula, and in particular the restriction of the
teeth to the distal half.

The edge is thin and rather distinctly separated frotn the
post-oral shelf, which is narrow, small proximally, and is
covered by sharp tuberculations which uiay give it a denti-
culate appearance. The oral shelf is not much more de-
veloped in B than in A. The condyles are conspicuous in B,
smaller in A. The oral arch is well raised; a transversely
elongated fenestra (or semi-transparent part of the distal cal-
careous wall) within the oral arch in A and B is conspicuous
in some specimens (a), and indicates the extent to which the
zooecium overlaps the next in the series. The cryptocyst is
sharply separated from the post-oral shelf; it is thin, with
conspicuously large pores, and slopes gently, without any
angulation, into the cavity of the median process and the
floor of the lateral recesses. Some specimens show the
cryptocyst in a very simple condition. Its descent in (c) is
unusually slight, and there is nothing to distinguish the
commencement of the floor of the lateral recesses except the
cessation of the pores of the horizontal part. The median
process, although of the typical form, is small and has an un-
usually shallow cavity, whose floor is nearly in the same plane
as that of the lateral recesses. The margins of the median
process are not continued to form a proximal boundary to
the lateral recesses. The opening of the tube is entirely
visible from above; it is nearly circular, completed as usual
by the distal wall, its lateral walls being so low as to appear
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like a narrow border on each side of the opening. The A
opercula of this specimen are perfectly typical, and two B
opercula found, so far as can be seen in the dry preparation,
are in no way remarkable. The specimen has much less than
the normal proportion of B zooecia.

The South African specimens (a, b) show the simple cha-
racter of the cryptocyst'in a somewhat less marked way.
The sides of the median process are usually continued
obliquely across the proximal border of the lateral recesses
as far as the sides of the zocecia, though fading away to a
mere line before they reach this part. The lateral recesses
are thus sharply outlined; their floor is at a hardly deeper
level than that of the cavity of the median process, and its
plane is somewhat different, since it slopes basalwards as it
passes from the tube to the side of the zooecium. In a few
cases a distinct curved line, with its concavity towards the
median process, runs transversely across the cryptocyst from
one lateral recess to the other. The part of the cryptocyst on
the distal side of this line is thin-walled, transparent, and
usually without pores. I can offer no suggestion with regard
to this appearance, which may have bearings on the function
of the median process. The difference in the size of the
lateral recesses in A and B is striking, indicating a difference
iu the development of their muscular system. The opening
of the tube is usually narrower distally; its sides meet the
distal wall in a highly characteristic way; they are alike in
both A and B, and the first impression produced by examining
them without sufficient focussing is that of a line on each side
of the opening fixed to the distal wall by an expanded foot.
The lateral wall of the tube is, in fact, somewhat expanded
aud thickened where it joins the distal wall. The tentacle-
sheath, in its passage through the tube, must lie in contact
with the distal wall, instead of being separated from it, as in
some other species, by a part of the cryptocyst. The basal
wall of the zooecium is not visible from above, except by deep
focussing through the opening of the tube. The back shows
merely the origin of the four vertical walls. The proximal
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or distal wall, on the contrary, shows two curved obliquely
horizontal lines (fig. 33) corresponding with the insertion of
the floors of the two lateral recesses.

The epithecal sclerites are short, nearly straight, distant
from one another, and not nearly reaching the operculum.

The B opercula (fig. 34) have about thirty subtnarginal
teeth. The series begins uot far from the base of the oper-
culum, and the teeth are short and small, or even vestigial.
The submarginal sclerite is not sharply defined, and the
parallel part of the main sclerite projects but little above the
general level of the operculum. On the proximal region of
this part the halves of the main sclerite diverge so as to form
a bold arch, which is completed distally by the edge of the
chitinous portion which connects the two parallel parts of
the bar. The projecting proximal ends of the sclerite are
less everted than those of S. haddoni. The basal and
oblique sclerites are well developed. The A opercula (6g. 35)
are of the " undifferentiated " type.

This species is a somewhat variable one. The Port Eliza-
beth specimens (a) are bilaminar, while that from North
Celebes (d) is encrusting. The zocecia of the South African
forms (a, b) are larger than those from other localities, and
their opercula are more robust. There is considerable varia-
tion in the form of the opercula. The B form shown in fig. 34
may be regarded as a long one, as it is considerably longer
than broad ; others, even of the same colony, being relatively
much shorter and even a good deal broader than long. In
these cases the parallel portion of the main sclerite is shorter
than in fig. 34. The specimen (e) from Tories Straits has
conspicuously short and broad B opercula.

The diameter of the opercula (in /u) is as follows :

Specimen a (Port Elizabeth) . 500—590 . 420—560
„ c (South Arabia) . — . 340—500
„ d (North Celebes) . 560 . 450-560
„ /(Australia) . 500 . 370—450
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10. S. truncafca, n. sp. Pigs. 9, 36, 37.

S. magni labr i s , Busk, 'Challenger Report/ pt. xxx,
1884, p. 75 (Port Dalrymple); MacGillivray, in
McCoy's ' Prodr. Zool. Viet.,' vol. i, decade 6,
1881, p. 43, pi. lx, fig. 1; and 'Trans. Roy. Soc.
Victoria/ xxiii, 1887, p. 208.

B zocecia hardly larger than A zooecia. Cryptocyst descend-
ing rather steeply, without angulation, to join the distal wall
at or below half its height. Median process well developed,
usually with rounded distal angles, and with deep cavity into
which the cryptocyst descends steeply, the roof of the tube
being visible in its floor. Opening o£ tube oblique, entirely
visible from above, completed by the distal wall, or complete
and separated by a narrow portion of the cryptocyst from the
distal wall. Oral shelf well developed in both A and B, not
tubercular. Oral arch of B semicircular, of A truncate, and
usually slightly concave • distally. B-opercula very strong,
with A-shaped main sclerite, and with about twenty sub-
marginal teeth, all except a few of the proximal ones being
stout, long, and nearly erect. A opercula transversely oblong,
with rounded corners; a strong tooth on the main sclerite
not far on the distal side of the occlusor tubercle, and a
strong basal sclerite.

(a) Victoria (Port Phillip, etc.), Miss E. C. Jelly (C. M.,
24.5.95).

(6) Victoria, Hincks Collection (C. M., 13.5.99).
(c) Victoria, Prof. W. Baldwin Spencer (CM., 1899).
(d) Port Dalrymple, Tasmania, voyage " Rattlesnake,"

Busk Collection (B. M., 51.9.29, 34).
The name which I suggest for this well-marked species is

in allusion to the truncate form of the A zocecia (fig. 9).
By this character (already noticed by MacGillivray), and the
shape of the opercula with their dark brown sclerites, the
species can be recognised at a glance. The two large teeth
of the A opercula distinguish it at once from any other species
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with A-shaped sclerite in the B opercula. The union of the
cryptocyst with the distal wall, and the deep cavity of the
median process, are also important characters.

MacGillivray states that this form is Bscharan, Hemes-
charan, or encrusting. He records an Eschai-an colouy which
measured no less than 1 3 x 9 x 6 inches. Of the material
at my disposal, c and d are mere fragments, a and b are both
bilaminar or Escharan, with anastomosing plates, and have
somewhat the habit of Lepra l ia f oliacea. At the lines of
union of the plates the two layers of zocecia diverge, so that
hollow cavities originate, lined by the basal walls of the
zocecia. Considerable unilaminar pieces may thus occur at
the nodal lines. The ratio of A to B is about 4—5 : 1. No
constant difference in this ratio was noticed in different
parts of the colony, or on its opposite faces.

The edge is thin, a good deal raised, and well separated
from the post-oral shelf. This is slightly tubercular, deep,
and massive, being well developed even proximally. The
oral shelf is about equally developed in A and B. It has the
form of a perfectly smooth rounded fillet, a well-developed
concave space with smooth floor occurring between it and
the oral arch. The condyles are strong, especially in B.
The oral arch is slightly raised; that of B semicircular, of
A with straight parallel sides and a truncate distal border,
which is usually slightly concave distally. Cryptocyst either
sloping gently into the post-oral shelf or sharply separated
from it; its horizontal portion is very small, thick, and with
small pores, whose outer opening may be obviously smaller
than the inner opening. It slopes steeply, but without any
angulation, into the cavity of the median process. The
Cryptocyst is usually porous in this region, but an imperfo-
rate part, forming the proximal wall of the cavity, may be
separated from the horizontal part of the cryptocyst by a
curved line, as in S. buskii. The median process has a deep
oavity, floored by the convex roof of the tube, which may
arise from the cryptocyst at an angle (as in fig. 9), or with
a continuous slope. The borders of the median process are
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usually continued across the proximal edge of the deep lateral
recesses to join the sides of the zooecia, and the lateral re-
cesses may be margined in their proximal half by a thin
upstanding flange of calcareous matter. The lateral walls of
the tube are well developed. In both A and B the base of
the tube may, in some cases, be a hole in the descending
cryptocyst, a narrow portion of which intervenes between it
and the distal wall. The walls of the tube may not, how-
ever, grow from the entire margin of this hole, the tube
growing upwards in such a way that its lateral walls unite
with the distal wall of the zooecium, and being thus incom-
plete above. The appearance seen in the A zooecium of fig. 9
is thus produced. The basal wall of the zooeciurn is, of
course, invisible from above.

The epithecal sclerites are long and gently curved, reaching
the base of the operculum, usually more distant from one
.•mother in A than in B. The B opercula (fig. 36) are re-
markably strong, with coarse, sharply pointed, nearly erect
teeth, which are so strong that their bases can be clearly
seen from above through the dry operculum. The longest
teeth may reach 65 ft in length. The submarginal sclerite
is strong. The halves of the main sclerite are widely
separated distally, enclosing a space which is dilated dis-
tally, the edge of its chitinous floor forming a somewhat
pointed arch with the proximal part of the main sclerite.
The two bars composing this end proximally in a stout pro-
jection. The occlusor tubercle is very large and strong.
The basal (h) and oblique (o) sclerites are as usual well deve-
loped. The characteristic form of the A opercula (6g. 37)
has already been described; their most striking characters
are their large size and the development of a strong tooth
just beyond the occlusor tubercle on each side of the main
sclerite, which is far removed from the periphery of the
operculum. The occurrence of a distinct and strong basal
sclerite is an unusual feature in A opercula. Should an
A zocecium give rise to two younger zooecia at its distal end,
its oral arch and its operculi^m are more or less semicircular.
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I have found very little variation in this species, my
specimens of which have, however, come from practically
one locality. The characters of the opercula are remarkably
constant. It need hardly be pointed out that where a zocecium
is restricted in its growth by want of room its operculum
may be abnormally small. Leaving these cases out of account,
the diameter of A opercula varies between 490 and 640 ju, with
an average of about 525 fi; that of B opercula between 500
and 620 yu, with an average of about 550 /u.

11. S. magni labr is , Busk. Figs. 10, 31, 44—iG.

Membranipora g rand i s , Busk, ' Cat. Mar. Polyzoa
Brit. Mus.,' i, 1852, p. vi (explanation of pi. lxv),
pi. lxv, fig. 4.

Membranipora magnilabris , Busk, ibid., ii, 1854,
p. 62 (part), 113, fHaswell, 'Proc. Linn. Soc.
N.S. Wales/ v, 1881, p. 38.

Steginoporel la elegans, Smifct, {Svenska Ak.
Handl./ xi, No. 4,1873, p. 15, pi. iv, figs. 96—101.

Steganoporel la magni labr is , Hincks, 'Ann. Nat.
Hist.' (5), ix, 1882, p. 123 [Abrolhos I., Singa-
pore], ? pi. v, figs. 8, 8a ; Busk, 'Challenger
Rep.,' pt. xxx, 1884, pp. 75, 76 (woodcuts, fig. 4),
pi. xxiii, figs. 2, 2a ; ? Ortmann, 'Arch. f.
Naturg./ lvi, 1, 1890, p. 30, pi. ii, fig. 7.

B zocecia considerably larger than the A zooecia. Crypto-
cyst descending at right angles, without or with thickened
angulation, to join the basal wall. Median process usually
with high walls, and often with a somewhat thickened distal
edge supporting the basal sclerite of the operculum; its
cavity moderately deep (exceptionally shallow or absent), its
floor wide, formed by the convex roof of the tube. Opening
of tube vertical, not or hardly visible from above, complete
basally, or completed by the basal wall of the zooecium, oral
shelf distinct in both A and B, larger in B, where the cavity
between the shelf and the oral arch is specially large, B

YOL. 4 3 , PART 2. NKW SERIES. 0
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opercula usually elongated, with nearly parallel sides; the main
sclerite A-shaped; submarginal teeth developed round the
entire free border of the operculum, the proximal ones small
or vestigial, the distal ones long and recurved, A opercula
with numerous submarginal teeth ; arch formed by the main
sclerite usually somewhat pointed.

(a) Abrolhos Islet, coast of Brazil, 20 fathoms, Voy.
"Beagle," Darwin Coll. (B. M., 5411.15, 222).
(Type.)

(fo) Abrolhos Islet, Busk Coll. (B. M., 99.7.1, 403).
(c) Pedro Bank, 40—50 miles S. of Jamaica, 10—12

fathoms (on coral), J. B. Duerden, Esq. (0. M.,
30.6.99).

(d) St. Vincent, W. I. (B. M., 40.10.23, 18).
(e) Off Honolulu, Challenger Coll., 20—40 fathoms

(B. M.).
(/) Port Molle, Queensland, 12—20 fathoms, H.M.S.

"Aler t" (B. M., 82.2.23,443).
(g) Tizard Reef, China Sea, 27 fathoms (B. M., 89.8.21,

10).
(h) Singapore, Hincks Coll. (B. M., 99.5.1, 260).
(*) St. 208, Challenger Coll. (Philippine Is.), 17th Jan.,

1875, 18 fathoms (B. M.).
(j) John Adams' Bank,1 H.M.S. "Herald," Busk

Coll. (B. M., 99.7.1, 407).
(fc) ? loo., "On Meandrina," Busk Coll. (B. M.,

99.7.1, 402).
(I) ? loo., "Off Brain-stone/' Hincks Coll. (B. M.,

99.5.1, 262).
[Florida, 15—37 fathoms, Smitt; Japan, slight

depths to 200 fathoms, very common, Ortmann.]
The figure illustrating the original description of this

species was published in the first part of the f British Museum
Catalogue3 (1852), the name Membranipora grandis ap-
pearing in the explanation to the plates. The description
was published in the second part of the Catalogue (1854).

1 gee p. 251
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As Busk had himself dropped the earlier specific name, and
as later writers have accepted that given in the diagnosis
(1854), I have preferred to retain the familiar name. The
locality " Algoa Bay/' given by Busk, does not refer to this
species, but to what I have called S. Buskii (see p. 272).
As the locality "Abrolhos Islet" stands first in the diagnosis,
and as, moreover, the figure refers to the species from that
locality (as may be concluded in particular from the form of
the A opercula and the presence in them of a basal sclerite),
it is clear that Busk's name should be applied to the S.
American form. In the 'Challenger Report' Busk gives
unmistakable figures (p. 76) of the opercula (A and B) of this
species, describing the two forms of zocecia; and calls atten-
tion to the epithecal sclerites ("furcate spicula"). The
statement that the epitheca is closely adherent proximally
to the calcareous lamina is not correct; and the generic
diagnosis must be amended by stating that the cryptocyst
may join the distal wall instead of the basal ("posterior")
wall. It is at present premature to speak of the B zooecia as
the "fertile cells." Pig. 2a on pi. xxiii of Busk's Report
is somewhat misleading, inasmuch as the B opercula are
shaded in precisely the same way as the zooecia which have
lost their opercula.

Bif lus t ra crassa, Haswell,1 is given by some authors as
a synonym of S. magnilabris . I do not think there is
sufficient evidence for regarding this species as a Stegano-
porella. Haswell gives Membranipora magni labr is
in his list of species; and although the zoarial character
doubtless guided him in assigning B. crassa to Bif lustra,
I think it would be difficult for the same writer to refer two
forms of Steganoporel la to different genera on account of
differences in their habit without at least calling attention to
the resemblance of their zooecia.

This widely distributed species occurs in various forms.
Most of those I have seen are encrusting, but (e) is Escharan,
as figured in the ' Challenger Report/ Smitt states that

1 'Proc. Linn, Soe. N.S.W.,1 v, 1881, p. 38, pi. i, fig, 8,
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the species occurs in encrusting, Hemescharan (of "S ipho -
nellaforni"—not to be confused with Siphonoporella,
Hincks) and Escharan growth, at a depth of 15—37 fathoms
off Florida. If all the specimens which I have referred to
S. magni labr i s are correctly placed there, the species must
be regarded as a somewhat variable one. It is the only form
with A-shaped main sclerite in the B opercula in which the
cryptocysfc of both A and B zocecia joins the basal wall at a
considerable distance from the distal wall. The large ex-
posure of the basal wall and the invisibility of the opening
of the tube, when seen from above, are characteristic marks
of this species, which is, moreover, peculiar in the possession
of well-developed submarginal teeth in the A opercula.

The following description refers to the type-specimen (fig.
10) :—The edge is thin and sharply separated from the post-
oral shelf. This is but slightly developed, finely tubercular,
and may be vestigial proximally. The oral shelf is moderate in
B, narrower in A, where it is mostly smooth, and may be con-
spicuously denticulate near the base of the oral arch. The
condyles are much larger in B than in A. The oral arch is
much raised ; by the overlapping of the zooecia over their next
neighbours distally there is a large concave space in the
B zocecia, between the oral arch and shelf. The oral arch of
B is much larger than that of A, the shape corresponding
with that of the respective opercula. The cryptocyst is
sharply separated from the post-oral shelf (except, as in
most other species, at the distal corners of its horizontal
portion), descending steeply (without any angulation in the
type-specimen) into the cavity of the median process. This
is wider in A than in B ; it is moderately deep, its wide,
rather long floor being constituted by the convex roof of the
tube, whose opening is vertical and invisible from above.
The lateral recesses are commonly very asymmetrical, only
one meeting the basal wall, the floor of the other passing
into the lateral wall of its side. On examining the back of
the specimen this arrangement gives rise to the appearance
of fig. 31. The thick curved line rising from the left lateral
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wall is the line of insertion of the cry ptocyst, form ing the proxi-
mal boundary of the con-esponding lateral recess. The thin
line running transversely from this to the opposite lateral wall
may or may not be present. If it is absent, the tube is com-
pleted by the basal wall, and we have here a case precisely
like that of Siphonoporel la de l ica t i ss ima (see p. 232),
where the tube rises asymmetrically from one side of the
ba$e of the zocecium. If the thin line is present the tube
has a completed wall, and is connected with the basal wall
by a thin transverse septum, which is part of the cryptocyst.
If the cryptocyst of both lateral recesses meets the basal
wall two thick curved lines appear.

The asymmetry of S. magni labr i s , taken in conjunction
with what has been said under S. l a te ra l i s , seems to me
to have an important bearing in showing the derivation of
Steganoporel la from an asymmetrical ancestor.

The lateral walls of the tube are well developed. The
latel'al recesses are often partly roofed in by a thin flange of
calcareous matter more or less continuous with the sides of
the median process, but principally developed at the outer
side of the lateral recess.

The epithecal sclerites are short, not very conspicuous, and
they are widely separated from the operculum. B zocecia
occur in large numbers. In some parts each B is followed
in the longitudinal row by two A, and the second of these
by another E ; in others, three or more A intervene between
each two B, and sometimes only one A.

The B opercula (fig. 44) vary a good deal in size and shape,
without, however, losing their distinctive characters, the most
important of which is the arrangement of the teeth. These
are developed along the whole length of the submarginal
sclerite; the proximal ones are small, but the distal ones are
very long, strong and recurved. Minute teeth may excep-
tionally occur between the larger ones (as in the figured
specimen). The parallel part of the main sclerite is usually
modei'ately long, though not so long and narrow as in S.
Haddoni. The B operculum is commonly elongated, with
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straight nearly parallel sides' (fig. 44), or it may be short and
broad, intermediate conditions also occurring. The number
of teeth varies from twenty to twenty-four (not counting the
minute intermediate teeth);the proximal six or seven on each
side being very small.

The A opercula (fig. 45) are even more distinctive, being
characterised by the possession of 26—33 minute submarginal
teeth, which absolutely distinguish this species from all others
at present known. The main sclerite has the form of a pointed
or Gothic arch, this feature being well shown in the figures
given by Busk (B. M. Cat.) and Smitt, and there is a distinct
basal sclerite, which is thinner medianly.

The following points may be noted about the specimens
from other localities.

One of the Jamaica specimens (c) agrees well with the
type, except that the cryptocyst is angular and thickened at
the beginning of its descent. Most of the B opercula are
long and pai-allel-sided. One abnormally small B has only
thirteen teeth. Another Jamaica specimen is remarkable for
the great size and strength of the opercula of both kinds (see
measurements below). The A opercula (fig. 46), which vary
a good deal in their relative length and in their outline, have
unusually large distal teeth, borne on a distinct submarginal
sclerite. The main sclerite is a good deal expanded at its
anterior end. If this process were to continue, the sclerite
might meet the submarginal sclerite and give rise to a form
of operculum essentially similar to B, although it will be
noticed that the proximal ends of the main sclerite are of the
A form. The B opercula of this colony are rare, and one or
two are of gigantic size, though not differing in any essential
detail from the type. The flanges of the sides of the zocecia
which roof the lateral recesses give off a process distally
which meets the lateral border of the median process; some-
times the opesiule thus cut off is subdivided by a second
similar process, thus approaching the condition found
in S. connexa, although differing from that species in
that the formation of the opesiules is not due to out-
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growths from the median process. This has unusually
everted walls, its cavity may be otherwise normal, bnt in
Several cases it is shallow or even evanescent. The Queens-
land specimen (/) approaches the one last described in the
form of the main sclerite of the A opercula, which are
distinctly large, and in the large size of their teeth, which
number from 22 to 24. The B opercula are relatively short,
the parallel part of the main sclerite being little developed.
The number of teeth is only 18 to 20, the minute proximal
teeth being fewer than in the type. In some of the zooecia
the cavity of the median process is unusually shallow or even
evanescent, the convex (tuberculated) roof of the tube being
almost on a level with the proximal part of the cryptocyst;
but it may resemble that of the type. The cavity may be
developed on only one side of the roof of the tube. The
cryptocyst may be somewhat thickened and tuberculated at
the commencement of its descent.

Specimen d (St. Vincent; without opercula) and k aad I
(doubtful locality) are not specially noteworthy; h has no
opercula;j (John Adams' Bank, cf. p. 254) is also a normal
S. magni labr is .

Specimen e (Honolulu) is of Bscharan habit, with narrow
branches, as described in the Challenger Eeport. The zocecia
and opercula are distinctly small, B being variable in form ;
the teeth of A are very minute and even vestigial, and the
basal sclerite is hardly complete across the middle. The
calcareous parts are, in the older regions of the colony, more
massive than in the type, both oral and post-oral shelf being
moi'e developed and more tubercular. The horizontal part
of the cryptocyst is smaller and thicker, and may be thickened
and tubercular where it joins the descending portion. The
asymmetry of the lateral recesses is well marked here, as in
other cases.

Specimen i (Philippine Islands), which is not alluded to in the
' Challenger Reports' (xxx and lxxix), is of Escharan habit,
but is more foliaceous than the last specimen. The B opercula
are relatively short, though with distinct parallel portion of

\
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the main sclerite; their teeth number 16 to 21, the proximal
ones being very minute. The A opercula (which, like the
others, are thin and delicate) have even more vestigial teeth;
the more distal ones alone can be made out, and not more
than twenty can be counted. The opening of the tube is
unusually wide, its sides sloping very much outwards and
downwards, and then somewhat approaching one another, to
join the basal wall, which completes the tnbe. In a good
many of the zocecia one of the lateral walls of the cavity of
the median process is not developed. The cryptocyst may
be thickened at the commencement of its descent.

Specimen g (Tizard Reef) agrees well with many of the
other specimens. Its back is very nodular, probably from
having encrusted an irregular surface. The opercula are
normal, A having twenty-seven small teeth, and B twenty-four
teeth (one operculum of each kind mounted); B is short and
nearly semicircular.

Specimen h is the merest fragment, but the characters of
its (dry) opercula show it to belong to this species. It is of
importance as giving another locality for the species.

Measurements of Opercula (in /x) and Number of
thei r Teeth.

A B

Speci-
men.

c1

c»
e
f
9
i

I

Locality.

Abiolhos Is.
Jamaica

»
Honolulu
Queensland
Tizard lleef
Philippine Is.

?

Diameter.

450
350-460
480-650
320-370
480-610

400
400-450

430

Lengtli.i

430-480
370-480
480-640

Ko. of
teeth.

26-33
30-31
30-32

330-420 29-33
450-580

370
330-380

410

22-24
27

13-20
37

Diameter.

480-580
320-570
890-960
370-400
560-610

620
450-580
410-640

Lengtli.l

600-730
430.720 s

970-10503

450-530
540-610

530
420-520
500-580

No. of
teeth.

20-24
13-25
20-24
23-27
18-20

24
16-21
20-27

1 The length is measured obliquely from the proximal end of one of the
halves of the main sclerite to the distal border (median) of the operculum.

' Leaving one operculum out of account, the figures would be :—B,
diam. 430-570; length 590-720.

3 One or two smaller opercula (u; were nol. measured.
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12. S. alveolata, n. sp. Figs. 12, 32, 40, 41.

A and B zooscia of about equal size, A extremely rare; both
forms shortly oblong with angles hardly rounded, the oval
arch, hardly distinguishable. Oryptocyst descending steeply,
without angulation ; in B inserted at or near the junction of
the basal and distal walls, in A meeting the basal wall at a
great distance from the distal wall. Median process with
very deep cavity, the roof of the tube forming its floor; with
rounded, often everted border in B, appearing transversely
oblong in A. Opening of tube oblique or nearly vertical,
visible or hardly visible from above, complete or incomplete
distally (or basally). Oral shelf forming a trifoliate arch in
B, with a series of marginal sockets or alveoli, each of which
receives a tooth of the closed operculum; in A forming a
rounded arch, B opercula with strong A-shaped main sclerite
and a series of extremely strong, curved submarginal teeth,
each of which fits into a distinct socket in the calcareous
part of the zooecium when closed, A opercula transversely
oblong, with basal sclerite and without teeth.

Channel between Mer and Dauer, Murray Islands, Torres
Straits, March 12th, 1889, Haddon Collection (C. M., 24.2.98).

This species was obtained, well preserved, in spirit, and
by its means I have been able to make out some of the details
of the structure of the genus; these I hope to publish sub-
sequently. The species is in some ways the most interesting
of all, the evolution of the B opercula reaching their highest
point. They are moved by enormous muscles, and the occur-
rence of sockets to receive the points of the teeth is a unique
feature in the genus. The excessive rarity of the A zocecia
is another remarkable feature; in one mounting I counted
only 6 A to 198 B; in another case 3 A to 86 B.

The description is based on a single piece, of Hemescharan
habit. The zooecia are in the usual longitudinal rows, and are
very regularly quincuncial. The edge is slightly raised and
thin ; and the oral arch is hardly higher than the edge of the
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proximal part of the zocecium. The arch is usually not rounded
as in the great majority of forms (A zooeciaof S. t runca ta
excepted), but is typically transversely oblong, with angular
distal corners, giving this species an aspect entirely peculiar to
itself. A few B zooecia occur, however, with a nearly semi-
circular oral arch, even in zooecia which do not precede the
division of a longitudinal row. The post-oral shelf is tuber-
cular and very deep, descending steeply to the much depressed
horizontal cryptocyst, from which it is sharply separated; it
is usually narrower proximally. The oral shelf of A forms a
semicircular arch, whose upper surface is smooth and regularly
concave, and there are, of course, no tooth alveoli. That of
B is trifoliate, its upper surface slightly concave medianly
and just distally to the condyles, but strongly convex above
in the latero-distal parts which render the arch trifoliate.
The shelf of B is of an entirely different character from that
of other species. Whilst in these the shelf is usually concave
above, or in any case so arranged that there is a considerable
cavity between it and the closed operculum, the two convex
parts of the oral shelf of S. alveolata stand up above the level
of the oral arch, and the concave surfaces of the operculum be-
tween the distal end of the main sclerite and the submarginal
sclerite actually come into contact with and are supported by
these convexities when the operculum is closed. The oral
arch is no thicker than the post-oral edge, and thus is entirely
different from the strong oral arch of other species. The
occurrence of the series of tooth-alveoli just within the very
thin oral arch is highly remarkable. A smaller oral shelf
can be made out in the figure at a deeper level than the main
shelf. This may be regarded as the basal edge of the thick
oral shelf. This edge does not project in A. The condyles
are strong. The cryptocyst is thick and tubercular, its hori-
zontal part small in B, very small in A ; the pores are of
medium size. The descent into the median process is very
steep, but without angulation. The cavity of the process is
deep, short and broad in A, and with a rounded, everted
border in B. It may, however, be much compressed, and
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with less everted border than in the specimen figured. The
opening of the tube is usually just visible from above, although
it is nearly vertical. The basal wall of A is largely exposed
from above, since the cryptocyst is inserted at a great dis-
tance from its distal end. In B, although the lateral recesses
are very deep, their floor (formed by the cryptocyst) usually
slopes so as to meet the base of the distal wall, or the distal
end of the basal wall. Although the tube may be complete
distally, it is commonly incomplete. In A it appears to be
asymmetrical, one wall joining the lateral wall of the zooecium,
the other joining the basal wall (fig. 12). It is also often
asymmetrical in B (as in fig. 12), and this is correlated with
a curious difference in the lateral recesses. While the floor
of the left one (in the figure) joins the lateral and distal
walls only, that of the right one, while joining these two
walls, dips down medianly at its distal end to meet the basal
wall on the distal side of the tube. In other words, the
cavity of the right lateral recess (in this particular zooecium)
reaches the basal wall at a small region in or near the middle
line of the distal end of the zooecium ; and this results in the

' formation of a small circular or slit-like mark (fig. 32) on the
back of some of the zooecia. This is, of course, not present if
the cryptocyst joins the distal wall only. It may, however,
be regarded as a common character of this species. It may
be noted that the vertical walls of this species are very thick
and strong.

I have not found distinct epithecal sclerites. The B
opercula (fig. 41) have nearly always six to eight strong
curved distal teeth (counting the two corner ones, which are
often specially large); and there are usually two to four on
each side besides; this number is not often exceeded. In
one case minute interstitial teeth were observed, as in fig. 44
(S. magni labr is ) . The opercula have the usual delicate
border outside the strong submarginal sclerite; and it is
obvious that this flange is of importance in fitting closely
over the zooecium, and being so thin as to leave no. edge
which could be lifted up by any intruding animal. The
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closure of this species must be remarkably effective. The
parallel part of the main sclerite is short, and the cavity
therein included is much dilated transversely at its distal
end. The proximal ends of the main sclerite are very stout.
The A opercula (fig. 40) are large and transversely oblong.
There is a distinct basal sclerite and a fine submarginal
sclerite in addition to the maiu strengthening arch.

KEY TO THE SPECIES OF STEGANOPOEELLA.

I A opercula with four teeth on the
. J main sclerite . . . . 2

| A opercula with two teeth or none
I on the main sclerite . . 3

' A opercula with an enormous sub-
basal sclerite . . . . 6 . S. aur icula ta .

A opercula with small secondary
sclerites within the main
sclerite . . . . . 7 . S.neozelanica.

f B opercula with A-shaped main
sclerite . . . . . 4

3 -^ B opercula with fl-shaped main
I sclerite; these opercula usually

rare . . . . . 8

A opercula with straight or slightly
concave distal border, more or
less distinctly transversely ob-
long, and with a basal sclerite.
B opercula with stout teeth

A opercula with very convex distal
border, B opercula with minute
teeth or none in their proximal
half, or with all the teeth small
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A opercula with a pair of strong
teeth on the main sclerite, just
distal to the occlusor tubercle.
B opercula convex distally, with
a series of strong, slightly
curved, suberect teeth . . 10. S. fcrnncata.

A opercula rare, without teeth, B
opercula transversely oblong,
with six to eight strong curved
submarginal teeth distally, and
two or three others on each
side; the teeth fitting into
sockets in the calcareous ZOOB-
cium 12. S. alveolata.

f A with submarginal teeth; those of
J B much stronger distally than
j proximally . . . 11. S. magni labr is .

A toothless, " undifferentiated " . 7

I

Submarginal teeth of B long, fine,
restricted to the distal half of
the operculurn. B zocecia about
twice as large as A zooecia . 8. S. Haddoni .

Submarginal teeth of B small, the
series commencing in the prox-
imal half, B zocecia not twice
as large as A zooecia . . 9. S. Bnskii.

C Cryptocyst inserted at or near the
base of the distal wall; zooecia
of large size . . . .

Cryptocyst inserted into the basal
wall at a distance from the

I distal wall . . . . 10
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Median process with greatly deve-
loped lateral wings, which
unite with the sides of the
zocecium 5. S. connexa.

Median process simple, without
lateral wings . . . 4. S. simples.

An asymmetrical tube, without late-
ral wings, springs from the •
descending cryptocyst . . 1. S. la teral is .

A median process bounded by late-
ral wings is differentiated on
the upper surface of the tube . 11

10

Median process with a longitudinal
groove 2. S. sulcata.

11 <̂  The roof of a well-developed tube
forms the convex floor of the :
median process . . . 3. S. tubulosa.

The determination of the species will be facilitated by
noticing that in S. magni labr i s , S. neozelanica,: S.
tubulosa, S. sulcata , and S. l a te ra l i s the cryptocyst
joins the basal wall at a distance from the distal wall, leaving
a considerable amount of the basal wall exposed from above;
that in S. Buskii, S. Haddoni , and S. t r u n c a t a the
cryptocyst joins the distal wall, the opening of the tube being
clearly visible from above, but not the basal wall; and that
in S. aur icu la ta , S. connesa, S. simplex, and S. al-
veolata the cryptocyst is inserted at or near the junction
of the basal and distal walls, the opening of the tube not
being visible from above except in some zooeciaof S. alveo-
la ta , which is sufficiently distinguished in other ways by its
quadrilateral zocecia and by the alveoli which receive the
points of the teeth, in the B zocecia,
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Bathymetrical and Geographical Distribution.

There is very little to be said under the first of these head-
ings. Most of the records of the occurrence of Stegano-
porella refer to the locality only. S. magnilabris, of
which there are several records, has usually been found at
depths of 10—40 fathoms; but a Steganoporella which
is probably S. magnilabris is recorded by Ortmann from
shallow water to 200 fathoms from Japan. All the other
localities from which specimens of the genus have been
obtained mention some land or submerged bank; and the
evidence is in favour of its being principally littoral or found
in shallow water.

With regard to geographical distribution, it may be con-
cluded that the genus is a southern one, which is common
between the equator and 50° S., and has extended in one or
two cases to the north side of the equator, reaching 35° N.
in Japan. The only species which are known to occur north
of the equator1 are S. magnilabris (W. Indies, Sandwich
Islands, Eastern Archipelago, Japan); and S. Buskii and
S. sulcata, both of which occur in the Indian Ocean. Of
these, S. magnilabris occurs in all the great oceans; being
found, in addition to the localities already indicated, off the
coast of Brazil and off Queensland; and being the only
species described from the Atlautic Ocean. Jullien has,
however, stated 2 that he obtained two new species off the
coast of Liberia; and it is not to be supposed that S. Buskii
does not extend along part of the western coast of Africa.
No species is at yet known from the southern part of South
America. The Indo-Pacific region is clearly the head-
quarters of the genus, Torres Straits, with four or five
species (S. lateralis, ? S. sulcata, S. Buskii, S. Had-

1 Various northern species, recent and fossil, belonging to Thalamo-
porella, have been described under the name of Steganoporella,

' ' Miss. Sci, Cap, Horn,1 vi, 1888, p. I. 79,
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doni, S. alveolata) having a richer representation than
any other locality. The characteristic species of the Indian
Ocean appear to be S. sulcata and S. Buskii, while S.
auriculata occurs in Madagascar, and S. simplex in the
Amiraute Islands. New Zealand has one species (S. neoze-
lanica), which occurs in two well-marked varieties, one of
which is recorded from Tongatabu. Australia has a larger
number of species; in addition to those from Torres Straits,
S. truncata and S. tubulosa occur off its southern coast.

It may further be noticed that MacG-illivray2 describes
four Teitiary species of Steganoporella from Victoria. Of
these S. putula, Waters, does not seem to me to be a
Steganoporella, as is shown by the occurrence of avicu-
laria and external ovicells, and by the Thalamoporella-
like condition of the cryptocyst. S. depressa, MacGill.,
is not represented in the recent collections I have examined.
S. lateralisaud S. Haddoni (described by MacGillivray
as S. magnilabris) are recorded above from Torres Straits
and other localities.

Waters describes fossil Steganoporella from various
localities2 in Australia and New Zealand, but I am not able
to refer them with certainty to any of the recent species.
Forms related to Steganoporella, although probably not
to be referred to that genus, are common in various deposits
in Europe, the Cretaceous deposits being very rich in these
forms, as Jullien (1881) has pointed out. It may probably
be concluded that the Steganoporellidae (including Tha-
lamoporella and other similar genera) are a group of world-

1 ' Trans. Roy. Soc. Victoria,' iv, 1895, pp. 53, 54. MacGillivray uses the
term " opesia " for the part of the zocecium distal to the commencement of
the descending portion of the cryptocyst—a use of the term which would be
difficult to employ in describing a species (e.g. S. B u s k i i ) in which there
may be no marked line of demarcation. Jullien's original definition as ap-
plied to S t e g a n o p o r e l l a shows that the terra should be used for the opening
of the tube; in other words, to the opening limited by the free edge of the
cryptocyst.

» 'Quart . Journ. Geol. Soc.,' xxxviii, 1882, pp. 265, 506; xxxix, 1883,
p. 436; xli, 1885, p. 292; xliii, 1887, p. 50,
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wide distribution, but that Steganoporella itself is pri-
marily a southern genus.

It is notewoi'thy that the species of Siphonoporella at
present known (see p. 231) are both Australian; while this
region has a good representation of the allied genera Tha-
lamoporella, Thairopora, and Diploporella. It is not
improbable that Australia may have been a centre from
which species of this group have spread. All the species of
my third group (with A-shaped main sclerite in the B oper-
cula) occur in Australia, although S. magnilabris occurs all
round the world. Of the second group (with four teeth on
the main sclerite of the A opercula) S. neozelanica occurs
in New Zealand and Tongatabu, and S. auriculata in
Madagascar. Of the first group (with n-shaped main
sclerite in the B opercula), S. tubulosa, S. lateralis, and
possibly S. sulcata are Australian; the first being restricted
to Australia (so far as is at present known), the second
occurring as a Tertiary fossil in Victoria, found recent in
Torres Straits and extending to Tahiti; and the third found
also in the Indian Ocean. The other two species are known
from isolated localities,—S. simplex from the Amirante
Islands, in the Indian Ocean, and S. connexa from Brazil.

EXPLANATION OF PLATES 12 & 13,

Illustrating Mr. Sidney F. Harmer's paper " A Revision of
the Genus Steganoporella."

PLATE 12.
The figures on this plate were all drawn to the same scale (camera lucida,

Zeiss A obj.; afterwards X f), and are X 40. (B. M. = British Museum;
C. M. = Cambridge Museum.)

FIG. 1.—Stegauoporella lateralis, MacGill (p. 242). Zooecium A.
Tahiti, Manchester Museum.

VOL. 43, PART 2. NEW SERIES. X
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FIG. 2.—S. sulcata, n. sp. (p. 246). Zoceoia A (left) and B (right).
One condyle is wanting in B. Amirante Islands, B. M., 82.10.18, 88.

FIG. 3.—S. tubulosa, n. sp. (p. 250). Zooeciuin A. Curtis Island,
Bass Strait, B. M., 99.5.1, 29.

FIG. 4.—S. neozelanica, Busk, typical or Vincularian form (p. 261).
Zocecia A. The lower zocecium shows the operculum in situ ; e.s. epithecai
sclerite. "Wanganui, New Zealand, C. M., 24.5.95.

FIG. 5.—S. neozelanica, Busk, var. magnifica, Busk (MS.) (p. 264).
Zocecium A. Stewart Island, C. M., 24.5.95.

FIG. 6.—S. connexa, n. sp. (p. 254). Zocecium B. John Adams' Bank,
B. M., 99.7.], 408.

FIG. 7.—S. simplex, n. sp. (p. 253). Darros Island, B. M., 82.10.18,
125.

FIG. 8.—S. auriculata, n. sp. (p. 257). Madagascar, B. M., 84.11.18,1.
1''IG.9.—S. truncata, n. sp. (p. 276). Zocecia A (left.) and B (right).

Victoria, C. M., 24.5.95.
FIG. 10.— S. magnilabris, Busk (p. 279). Zocecia A (right) and B

(left). From the type-specimen. Abrolhos Island, B. M., 54.11,15, 222.
FIG. 11.—S. haridoni, n. sp. (p. 268). Zocecia A (lefl.) and B (middle).

Torres Straits, C. M., 24.2.9S.
FIG. 12.—S. alveolata, n. sp. (p. 287). Zoiecia A (right) and B (left).

Torres Straits, C. M., 24.2.98.
FIG. 13.—S. buskii, n. sp. (p. 272). Zocecia A (lower) and B (upper).

Port Elizabeth, C. M., 24.5.95.

PLATE 13.

The figures on this plute, with the exception of the diagrammatic figs. 27—
33 and 43, were all drawn to the same scale (camera lucida, Zeiss C obj.;
afterwards X i), and are X 80. The reference to a preceding figure
indicates that the operculum or other structure is from the same colony from
which the figure referred to was drawn. The lettering is explained in the
text.

FIG. 14.—S. sulcata. Operculum B (Fig. 2).
FIG. 15.—S. sulcata. Operculum A (Fig. 2).
FIG. 16.—S. sulcata. Operculum B and epithecai sclerites (e.s.). Mergui

Archipelago, B. M., 99.5.1, 28.
FIG. 17.—S. sulcata. Operculum B and epithecai sclerites. "On

Avicula margaritifera," B. M.
FIG. 18.—S. connexa. B (Fig. 6). The occlusor tendon is seen on the

right side.
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FIG. 19.—S. l a t e r a l i s . A (Fig. 1).

Fie. 20.—S. l a t e r a l i s . B (Fig. 1). Both occlusor tendons are seen,
that on the right side being displaced.

FIG. 21.—S. simplex, A (Fig. 7).

F I B . 22.—S. tubulosa . A (Fig. 3).

FIG. 23.—S. t ubu losa . u (Fig. 3).

FIG. 24.—S. au r i cu l a t a . A (Fig. 8).

FIG. 25.—S. neozelanica, typical form. Napier, New Zealand, C. SI.,
24.5.95.

FIG. 26.—S. neozelanica, var. magnif ies . Foveaux Straits, C. M.,
2i5 .95.

FIG. 27.—S. l a t e r a l i s . Back of zooecia (Fig. 1).

FIG. 28.—S. su lea ta . Back. Darros Island, B. M., 82.10.18, 125.

FIG. 29.—S. su lea ta . Varialions of median process (tig. 10).

FIG. 30.—S. neozelauica, typical form. Part of transverse section of the
colony seen from the distal side : b., basal wall ; I, r., vertical proximal wall
of one of the lateral recesses; m.p., dislal wall of the rWk-shaped cavity of
the median process; (., opening of the tube into the subopcrcular cavity of
the; zooccium. New Zealand, C. M., 24.5.95.

FIG. 31.—S. magn i l ab r i s . Back (Fig. 10).

FIG. 3 2 . - S . a lveola ta . Back (Fig, 12).

FIG. 33.—S. buski i . Proximal wall of a zocociuin, showing the insertion
of the cryptoeyst, and the two Fragmented rosel.le-plates (Fig. 13).

FIG. 34.—S. buski i . Operculum B (Fig. 13).

FIG. 35.—S. buski i . Opcrculum A (lfig. 13).

FIG. 36.—S. I runca la . B. Victoria, C. IL, 13.5.90.

FiG. 37.—S. truncata. A (Fig. 36).

FIG. 38.—S. haddoni. B (Fig. 11).

FIG. 39.—S. haddoni. A (Fig. 11).

FIG. 40.—S. alveolata . A (Fig. 12). Both occlusor tendons are seen.

FIG. 41.—S. a lveola ta . B, seen obliquely (Fig. 12).

FIG. 42.—SiphonoporelU del ica t i ss ima, Busk (p. 232). An entire
zooecium, some of the calcareous parts seen through the epitheca. King
George's Sound, Western Australia, Manchester Museum.

FIG. 43.—S. del ica t i ss ima. Diagrammatic side view (Fig. 42).

FiG. 44.—Steganoporel la magui labr is . B (Fig. 10).

FIG. 45.—S. magni labr is . A (Fig. 10).

FIG. 46.—S. magni labr is . A. Jamaica, C. M., 30.6.99.
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