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ALCYONARIA, MADRE I‘ORARIA.,' AND ANTIPATHAR[A.

- -

By Professor J. ArTHUR THOMSON, M.A., LL.D., University of Aberdeen, and
Miss Nira Renver, B. SC Unlverswy of Aberdeen.

(Plates VITI-XIV.)

INTRODUCTION:

THis collection made by the Australasian: Antaretic Expedition under the leadership

of Sir Douglas Mawson, and entrusted to us for examination by the la.te Professor
W. A. Haswell, D.Sc., F.R.S,, includes :— )

31 species of Alcyonarians, of which 7 are new; =
5 species of Madreporaria ; and.
2 species of Antipatharia.

Very remarkable is the new type Aim'_qmaptilon haswelli, n. g. et sp. Somewhat
surprising is a new type of sclerite, chalice-like in form, in the new genus Ascolepis.

LIST OF SPECIES.

.ALCYONARIA.
OrDER I.—STOLONIFERA Hickson.
- Famaly CORNULARIIDE

Clavularia cylzndmca Wright and. Studer
Clavularia rosea Studer

OrpER IL—ALCYONACEA Verrili (pro parte).
Family ALCYONIDE.
Aleyonium antarcticum Wright and Studer.

Family NEPHTHYIDA,

Eunephthya racemosa Studer._
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OrpER III.—PSEUDAXONIA 4. vwon Koch.
Family MELITODIDZ.

Melitodes rugosa Wright and Studer.

OrpEr IV.—AXIFERA G. von Koch.
Family Isipz. o

Primmoisis ambigua Wright and Studer.
Primnoists antarctica (Studer).
Primnoisis armate. Kiikenthal.

Primnoisis fragilis Kitkenthal. _
Primmoisis sparse Wright and Studer.
Ceratoisis (Primnotsis) delicatula Hickson.
Echinisvs armata (Kiikenthal) n. g.
Mopsea tenuis 1. sp. ‘

. Family PRIMNOIDA.

Callozostron horridum Kiikenthal.

" Primnoella antarctica Kiikenthal,
Primnoella australasiee Grey.
Primnoella distans Studer.

_Caligorgia ramosa Kiikenthal and Gorzawsky - _
Caligoréia ventilabrum Studer.
Ascolepis spinosa n. g. et sp. '
Ascolepis splendens n. sp.
Thouarella longispinosa Kiikenthal.
Thouarella striata Kiikenthal. ‘ ‘
Thouarella variabilis Wright and Studet.
Dicholaphis delicatula n. sp. »

Family MURICEIDZ.

Astromuricea formosa n. sp.

Family GORGONIDE.

Leptogorgia sarmentosa (Koch). -
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OrpER PENNATULACEA.
Famly SCLEROPTILIDZ.

Scleroptilum grandiflorum Kolliker.

Family UMBELLULIDE.

Unmbellula carpenteri Kolliker.
Umbellula killiker: Kiikenthal.

Incertae sedis.

Arwnigmaptilon haswells Dean,

ACTINOQZOA.,
Orper ACTINIIDEA.
Sub-order MADR‘EPOR{&RIA.

Caryophyllia clavus Sacchi.
Caryophyllia wiskipi Duncan.
Caryophyllia vermiformas Duncan.
Flabellum australe Moseley.
Flabellum transversale Moseley.

OrpER ANTIPATHIDEA.

Bathypathes patula. Brook.
Euantipathes plana (Cooper).
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‘ALCYONARIA.
OrpER ' STOLONIFERA.
CLAVULARIA 6YLINDI{IFA .;Wﬁght'aﬂd Studer.

(For description see erght and Studer, ““ Challenger Report, Alcyonarla., 1889,” p. 258,
2 figs.)

This identification cannot be regarded as altogether satisfactory, for the specimen
is a mere fragment torn from a substratum, and bears only a.few polyps. The upper
_portion is quite retractile into a corrugated calycine portion, with eight spiculose riages, -
which stands about 3 mm. high. The retractile portion shows eight narrow triangles
of spicules in chevron. When protruded, the upper portion projects about 2 mm.
beyond the stiffer calyx. The ribbon-like basis is covered with longitudinally disposed
spicules. The spicules are all spindles, straight or slightly bent, mostly with prominent
warts, bluntly conical, usually simple. The following measurements were -taken :—
0:32 X 003; 0:3 X 0-06; 02 X 004 mm. A few crosses occur, and there are minute
spicules on the tentacles. ~

Locality;_—-CommonWealﬁh Bay, AdelierLa.nd; 25 fathoms; 3rd September, 1912.

Distribution.—Previously recorded from off Nightingale.Island, Tristan da Cunha,
100-150 fathoms.

CLAVULARIA "ROSEA ‘Studer.

(For description sce Studer,  Sitzber. Akad. Wiss. Berlin, 1878,”p. 6332 ﬁgs.)

Polyps in crowded groups, about 6 mm. high, with a firm calyx wall built up
‘of interlocked spindles so that large pieces can be separated off intact. At the Eop
of the calyx there is a very slight indication of a division into éight bands; all the upper
portions of the polyps are retracted. The calyx spicules are mostly thorny spindles
with the thorns interlocking. There are also (@) some narrow style-like spindles with
slight projections and (b) some small irregular bodies. . Some of these look like artefacts,
for the interlocking spindles are apt to break. Measurements taken :—0-3 X 0:04;
02 X 0-05; 0-2 X 0:09; 0-1 X 0-C4; 026 X 0-12 mm.  This species is not far from
Hickson’s C. flava. '

Locality.—Macquarie Island, 1912.

Distribution.—Previously recorded from N.W. of Kerguelen Islr;md, 120 fathoms. °
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OrpEr ALCYONACEA.
ALCYONTUM ANTARCTICUM Wright and Studer.
(Plate XT, fig. 1.)

(For descrlptlon see Wright and Studer, “Challencrer Report on Alcyonana, 1889,”
p. 239, 1 fig.) . _

Several yel]dwish colonies with finger-like lobes, covered with numerous polyps,
mostly expanded.” With one colony a barnacle is associated. The base of the largest
is growing round an Isid axis, and the colony rises to a height of 7 em. It divides into
two adjacent main portlons, each with numerous finger- hke branches ettendlng more
or less pa.rallel to one another.

The extended anthocodlae, 1-5-2 mm. in helght, not counting the tentacles, shiow
very distinct, neavily armoured: longitudinal ridges of rough spindles, basally somewhat
en chevron, but becoming more parallel towards the tentacles on to. which they are
continued. The ccenenchymal aperture shows eight distinct lobes.

The spicules agree with those described by Wright and Studer, but include (as
in the Challenger figure) distinct pseudo-clubs of various sizes, derived from the spindle
type, and also numerous simple (voung) forms consisting of a rodlet with two whorls
of very simple prominences and a simple ending beyond each whorl. The long narrow
spindles with relatively sparse conical prominences are very characteristic.

Locality.—Station 3, 157 fathoms ; 31st December, 1913.

Distribution.—Previously recorded from off Heard Island, 75 fathoms.

ALCYONIUM ANTARCTICUM Wright and Studer.

(For description see Wright and Studer ‘‘ Challenger Report on Alcyonaria, 1889,”
© p.239,1 fig.)

Two small much contracted brown colonies; attached to a tube like that of the
Polychet Chatopterus. "The height of both is about 2 em. and they bear short rounded
knobs, with completely retracted polyps.

The spicules include :—(a) long narrow splndles with scattered promment warts;
(b) spindles with marked zones of compound warts; (¢) reductions of spindles to
-approximate ovals, thickly beset with zoned warts; (d) lrregular double stars, approaching
" double spheres; (¢) sma]l quite irregular forms

The followmg measurements were ta.Len of spmdles —0-35 X -03; 0-2 X 0 04: ,
0-15 X 0-05; 0'1 X 0-05 mm. The specules agree on the whole with those figured by
Wright and Studer, but there is'evidence of the variability that is common in the specules
of Aleyonyum.
" Locality.—Commonwealth Bay, Adelie Land, 25 fathoms

Distribution.—Previously recorded from off Heard Tsland, 75 fathoms. |
121800—B
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EﬁNEPHTHYA RACEMOSA Studer.
(Plate XI, fig. 2.)
(For description see Studer, ““ Alcyonaires defl’HiIondelle,‘ 1901"” p- 33, 2 figs.)

Three colonies growing on a tubular sponge. The absence of supporting bundle,
the soft canal walls, the absence of a.calyx and other features indicate the genus
Eunephthya. The polyps are non-retractile, densely spiculate, and - arranged n
non-umbellate groups, about 4 mm. in height by 2 mm. in diameter, which cover the
whole surface of the colony. It seems. clear that the specimens should be referred to
the group containing Bunephthya racemosa, and they differ but slightly from that species.
“ The lower parts of the polyps show longitudinal rows of transversely disposed spicules, -
and above these a dense chevron arrangement. Most of the spicules are spindles with
prominent tubercles either in whorls or irregularly disposed. There are small ones
in the cortex which approach the double wheel type. There are also pseudo-clubs and
a bifurcate spindle occasionally occurs.: The salient feature of the spiculation is the
length of the prominences which often interlock. Compared with Studer’s figure, our
preparations show much more numerous long spindles with irregular prominent warts..

Locality.—Station 11, 358 fathoms; 31st J anuary, 1.9'14.

Distribution.—Previously recorded from North Atlantic.

OrpEk PSEUDAXONIA.
MeLITODES ‘RUGOSA Wright, and Studer

~(For description-see erght and Studer, Challenger Alcyonana, 1889, p. 174, 1 fig.)-

Fragments of a white colour closely approach this specles Superﬁcmll} the
verruce appear to arise bllaterally, but closer examination shows that they come off
all round the branches. The spicules agree very well with those described by Wright
and Studer, especlally in the presence of distinct club -shaped. forms with very warty
heads. Very notable is the prommence and abruptness of the warts that arise from all
the spicules. e - . '

Localit-y-.,—Oﬁ Maria, Island;. Tasmania, 65-1,300; fathoms. .. , .

g .
© Distribution.— Prev1ously recorded from off East Monccnur Island Bass Strmt
. 38-40 fa.thoms
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OrpEr AXIFERA.
PRIMNOISIS AMBIGUA Wright and Studer.
(For description see Wright and ‘Studer, ““'Challenger Alcyonaria, 1889, p. 39, 1 fig.)

The distinctions between some of thé species of Primnoisis are far from convineing,
but the collection includes & colony which seems to come nearest P. ambigua. It agrees
with that species in the followmg respects :—

(1) The branching is prevalently In one plane ‘ohough the end of a branch may be
almost bushy; (2) The branches are given off from the main stem -at acute
~angles, and show a somewhat marked twisting from side to side; (3) The polyps
are arranged rather distantly in spirals, but are closer together towards the
ends of the twigs; (4) The calyces are club-shaped and directed obliquely
upwards ; their height is 0:8-1 mm. ; {(5) The calcareous internodes are cylindrical
and longtudinally fluted; hut their length is rather more than that recorded
by Wright and Studer (6-8 mm. instead of 2:5-5); (6) The calyx spicules are
elongated, slightly curved plates or broadened spindles with much toothed
edges and a rough, prickly and warty surface. The median ridge of the calyx,
seen from the side, shows a vertical row of 12 sclerltes transversely placed.
There are also spindles and more oblong platelets and a few crosses.. The
m.terlockmg *feeth” of :the calyx-spicules-mayibe-conipound- —In-many-of the 3
plates the marginal prominences are toothed. - As in P. rigide the terminal
twigs may be without horny nodes and. are therefore very brittle.

Localities.—Station 1, 354 fathoms. Station 8, 12¢ fathoms.

Distributién.—Previpusly recorded from Kerguelen Islé.nd, 10-80 fathoms.

PRIMNOISIS ANTARCTICA (Studer)

(For descrlptlon see Wright and Studer, “ Challenger Report on Alcyonarla, 1889,”
p- 35, 4 figs.)

A much branched colony, broken in two, rising to a height of 25 cm., giving off
twigs on all sides, mostly unbranched. The polyps are distant and prominent, very
like those of P. sparsa in shape. But the sclerites show no ‘trace of ribbing and agree
closely with those of P. antarctica. The diameter of the axis at its base is 3 mm., and the
basal nodes and internodes are respectively 2 mm. and 6 mm. ifi lengfh. Towards
" the top of the colony, a common length for an internode is 14 mm. The differénces
between P. sparsa and P. antarctica seem to us to be slight. ‘

Locality.—Station 8, 120 fathoms.

Distributi@n.—f’revioualy recorded from Prince Edward Isldnd, 310 fathoms,
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PRIMNOIsis ARMATA Kiikenthal,

(For description see Kiikenthal, “ Alcyonaria ”; Deutsch. Siid. Pol. Expedltlon, 1912,
Bd. XIII, Zoologie V, pp. 343-5, 4 figs.) -

Fragments of a remarkable form which differs from other sp_ecit_as of Primnotisis
in the long spines of the uppermost row of the calyx spicules. They project around
the operculum and have somewhat divaricate bases. . The .calyx walls are covered
somewhat loosely by jagged plates. The polyps are very distant.

Locality.—Station 8, 120 fathoms ; 27th Jé,nua.ry, 1914.

Drstribution.—Previously recorded from Antarctica.

PrIMNOISIS FRAGILIS Kﬁkenthal

(For description see Kukehtha] * Gorgonaria, Wiss. Ergebn. Deutsch. Tief-see Expedi-
- tion,” vol. XIII, 1919, p. 616. Kukentha,l “ Alcvonarla, Peutsch. Siid. Pol.
Exp 1912,” Bd. X111, p 342-3, Gﬁgs) '

- Frp—— v - v -Tate - -
=y g E - ATzl f - e

 The least broken specimen has a  height- of 11 cm. and g gwes off dehcate branches
on all sides. There is no indication of ﬂattenmg in one plane, so far as the specimen
goes. Many of the branches from the main stem give off secondary twigs of great
delicacy. The internodes may be 10 mm. long, both on the main stem and on the
branches.. The polyps are in most cases distant, separated by about 1-5 mm. at their
bases, and occur in an irregular spiral. On some of the branches of the associated
specimeéns they are very crowded. The height of a polyp is about 1 mm., and the shape
is precisely that figured by Kiikenthal for P. fragilis, namely constricted basally and
expanded like a beaker distally.. The spiculation agrees thoroughly with Kiikenthal’s
description, but there are a few beautiful slender bows, sometimes with roughnesses at
the centre of the bow. A few quadrlradlates occur. There is no trace of a longitudinal
arrangement of the polyp-sclerites, but' a pyramidal framework is formed over the
mouth of the polyp above the topmost transversals

Tt appeais to us that P. ambigua W and S..18 very near P. fragilis Kukentha.l
but we refer our specimen to the latter because. the intérnodes are much longer than
. in P. ambigua, and the cortex of the twigs cannot be called thick, as against the
reference to P. fragilis it may be noted that there is no flattening of the colony in one
plane, but this would also apply against reference to P. ambigua. In the descnptlons
of P. ambigua and P. fragilis there is no reference to the slender bow- shaped spicules.

Locah&y -——Sta.tlon 1, 354 fathoms

Dzsmbutwn —Previously recorded from Anta.rctxca
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PriMNo1sIS spARSA Wright and Studer.
(For description see Wright and Studer, ¢ Challenger Report, 1889, p. 36, 2 figs.).

. A portion of a colony rising to a height of 12 em. and giving off branches on all
sides. It bears distant polyps of a brownish colour, 1-2 mm. in height. They are
broadest at the apex, about 0:6 mm. across, and about half as much at the base. In
some cases the actual insertion of the polyp on the twig is broadened, to which Wright
and Studer probably refer when they speak of the base being broad. Some branches
show distant calyces, while others not far off have them thickly crowded. There are
also other separate portions of this colony or of other colonies. The maximum basal
diameter of the bare axis is 2 mm. A very common length for an internode is 8 mm.
The nodes aré mere discs with a golden sheen. The cortical spicules are mostly flat
scales with dentate interlocking margins, and very characteristic is a shape figured
in the Challenger Report which shows a median indentation on one side. Triangles
also occur and compact crosses. In one specimen the foothed scales and platelets
show very fhﬁrkgdly what is referred to in the Challenger description,—the presence
of sharp ribs running from the marginal teeth towards the centre, but in @nother, with
spicules of the same shape,.these ribs are only hinted at,—a warning that too much
must not be made of minute features of this sort. A few bent bows occur, approaching
those of P. rigi@a.

Localities.—Station 1, 354 fathoms, Station 2, (?) fathoms, label not legible.
Station 3, 157 fathoms; 31st December, 1913.

Distribution.~Previously recorded from Prince Edward Island, 85 fathoms.

CﬁI;A'fO;SIS (PriM~o1818) DELICATULA Hickson.
(Pl. VIII, fig. 1.)

(For description, see 8. J. Hickson, *“ National Antarctic Expedition, Natural Hlstory,
vol. I11, 1907, p. 5, 2 figs.)

The specimens agree well with Hickson’s description, except in two points.
One of the specimens is specially interesting, since it includes part of the main stem,
which was quite absent in the Antarctic Expedition specimens. . The branches, somewhat
tangled are extreme]y delicate and brittle, tapering to threads of not more than 0-1. mm.
in diameter. "The basal part of the stem has a maximum diameter of 2:3 mm., and
this substantial part extends for 7 cm. It bears polyps similar to those on the téngles
of delicate twigs. A basal node and internode show a length of 1 mm. and 6 mm.
respectively. - In two specimens from Maria Island, where the base of the axis has-a
diameter of about 2 mm., a length of three centimetres at the base bears five internodes
and seven internodes respectively. An average length of a node is 1 mm.
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The ramification is irregular, but is unlike that .of Hickson’s specimen in this—
that most.of the branches and branchlets arise at an acute angle.’

The coenenchyma is very thin. A common length for a node is 6 mm. A calyx
is somewhat trumpet-shaped, narrowed to a crown about 0:3 mm. in diameter, the -
base being rather under 0-2 mm. It differs from Hickson’s specimen in showing only
10-12 horizontal rows of spicules instead of 14 or 15. The calices on the twigs are

irregularly scattered and distant, often separated by an interval of 2 mm. A common
outside length is 0-6 mm.

Another colony, with a height of 19 em. in its largest separate piece, differs from
the preceding in being distinctly bushy, but it agrees as regards spicules, shape of calyx,

and other characters, including, it may be noticed, a terminal crowding of calyces on
some of the twigs. - » .

A number of specimens from Station 2 show strong main stems with numerous
filamentous branches on .all sides. Thus one, with a basal diameter of 3:2 mm., rises -
in a twisted course to a heiggt of 16 cm., and bears in that length 20 nodes; another,
with a basal diameter of 3 mm., has 11 nodes in a length of 87 cm., and gives off a strong
main branch; a third has 30 nodes on a curved course of 20 cm. In regard to the
gpicules from these strong specimens, it may be noted that there are.more numerous
and stronger forms of the irregular oblong disc shape, showing again that the growth-
strength of a colony may be associated with a slight change in spiculation.” From the
same station there are several strong bare axes without filamentous branches, and with
much longer internodes, e.g., 2 cm. It is quite likely that these ‘belong to another
species, e.g., Primnoisis sparsa, but determination is impossible without polyps.

The spicules include the follow‘ing: (2) Rather broad, flattened spindles, often
slightly curved, strongly toothed on each side, and rough all over, 0+3 x 0-07 mm. in
average size; (b) more oblong plates derivable from (a), belonging to the coenenchyma
of the stem and branches, 0-2 x 0:08 mm. in average size; (c¢) markedly bow-shaped
tuberculate spindles, an extreme form of which may become a distinet horseshoe, 0-3 x

0-03 mm. in average size; () some of the plates (b) are broad, like sturgeon’s scales,
others are triangular like arrow-heads; (e) a few crosses occur.

Localities.—Sfa.tion 2, 318 fathoms, 28th December,i 1913; Station 6, 800
fathoms, 14th January, 1914; Station 12, 110 fathoms; off Maria Island, Tasmania,
65 and 1,300 fathoms; dredgings, Commonwealth Bay, Adelie Land, 21st December,
1913. _ A - : -

Distribution.—Previously recorded from Antarctica, 25-80 fathoms,
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Ecuinists ArRMATA (Kiikenthal) m
(Plate VIII, fig. 3; Plate XI, fig. 3.) -

(See 8. J. Hickson (Ceratoisis spicata), “ National 'Antarctic- Expedition,” Natural
~ History, vol. III (1907), p. 7, 3 figs. Kiikenthal (Primnoisis armata); © Deutsch.
Siid-polar Expedition, 1912,” p. 343, 4 figs. '

This specimen is one of the Isididae, with non-retractile polyps, and without the
characteristic needles and rodlets, with transversely disposed sclerites on the polyps,
and thus referable to the sub-fa.rhily Mopseinae, beside the genera Peltastisis, Primmnoisis,
and Mopsea. -As Peltastisis is unbranched and has elongated plates and spindles in its
cortex; as Mopsea is always brar_lched in one plane and has very small polyps with over-
lapping platelets, the specimen cannot be referred to either of these.

~ But it seems. to us impossible to keep it the genus Primnoisis because of the
entirely divergent type of spicules, which are not of the close-fitting scale type, but are
either very irregular-toothed plates or long-spined forms with divaricate base. We
suggest that Hickson’s Ceratoisis spicate and Kiikenthal’'s Primnoisis armata should

' be referred to a new genus Echinisis.

" The colony i8 very irregularly branched and many of the branches show. extra-
ordinary twistings, some going down as well as up. The diameter of the broken end
of the main stem is about 2 am. ; most of the seconidary branches have an initial diameter
of about 1-3 mm.; the terminal twigs are extremely delicate and brittle. A common
length of internode on the main stem is 10 mm.; and it may rise to 18 mm.; and on the
secondary branches and terminal twigs the length rises from about 8 mm. to 14 mm.
~ The surface of the internodes shows in some places very distinet, fine, longitudinal
grooves. The nodes are brownish, up to 1 mm. in length. There is no constancy as
regards the angles (acute, obtuse, and right) at which the branches arise from the inter-
nodes. The coenenchyma is thin, mostly rubbed off, and in other places obscured by
a.branching hydroid growth. It is thickly beset with large very irregular branched
thorny sclerites. ' ' :

The polyps arise singly on all sides, without constant arrangement, some at right
angles to the branch, some curved inwards. A common height is 2 mm., rather longer
than Kiikenthal’s 1-3 mm. The polyps expand gradually in trumpet-like fashion, from
a base of 0-8 mm. to a mouth of 12 mm. Kiikerithal describes them as constricted.in
the middle and dlsta.lly expanded. They bear irregular- -toothed sclerites, which form
four transverse TOWS, with about 6 or 7 in each row. Those of the uppermost or distal
row (sub-opercular) have transversely expanded divaricate bases, and are prolonged
into prominent spines.. Those of the next row also show protrudmg spities, but not so
long.. In some, polyps there were short spines even on a third' row, though in:nine out of
ten;cases: the long spines were restricted: to the uppérmost row. This links: Hickson’s
Ceratoisis spicata. to Kiikenthal's Primnoisis armata, though we. are. mchned to retain:
two species. : e R
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A dissection of the opercular region showed a spined sclerite lying flat over each
tentacle, and a number of irregular small sclerites transversely disposed on a single row
on the dorsal surface of each. The armature of the polyp is very different, it seems to
us, from that of any other Primnorsis. '

The spicules include the following forms:—(a) The long-spined sub-opercular
forms, with a long rough-edged spine, 0-8 x -05 (base) mm. ; (b) the spined forms of the
next row, also with a rough-edged spine, 0-5 x 0-35 (base} mm.; (c) the irregular forms
of the lower rows of the polyp, corresponding to the bases of (@) and (b); often with-
numerous minute roughnesses and a suggestion of radiating lines; diameters, 0-3 up to
0-6 mm.; (d) the irregular, roughly-toothed cortical sclerites; 0-2-0-5 mm. ; (e) the spined
forms of the operculum, as it were small forms of (@) and (b), 0-3 mm. in length; (f) small
irregular sclerites on the tentacles, rodlets and small curved forms with slight roughnesses,
01 mm. in length (9) a few irregular cortical crosses and stellate forms, 0-2 x 0-3 mm.

It is plain that (a), (b), (¢), (), and (e) may be arranged in a series according to
the degree of spine-development.

Localities. ——Statlon 12,110 fa.thoms 31st January, 1914. Statlon 8, 120 fa.thoms
" 27th January, 1914.

Distribution.—Previously recorded from Gauss Station, Antérctica.

, MOPSEA TENUIS 7. sp.
(Plate VIII, fig. 2; Plate X, fig. 4; Plate XI, fig. 4)

" Broken pieces of a very delicate white colony, branching on the whole in one
plane, and for the most part dichotomously. The longest branch rises to a height of
15 cm.; the axis has a very uniform breadth of 0-8 mm. and approaches that of
Primnoisis delicatule Hickson in its delicacy and fraglhty But the closeness of the
polyps points to the genus Mopsea.

Among the species of Mopsea, this new one comes nearest M. flabellum (Thomson
and MacKinnon, which Kiikenthal rightly renames M. squamosa); but it is much more
delicate, and the internodes are in proportion much. longer. . In our specimen, the
longitudinally-striated internodes are usually 4 mm. in length, and the light-brown
nodes about 0-5 mm. The colony is partly overgrown with a calcareous sponge with
tnod specules. - ‘ ‘

The calices are clo:e together,on all sides, never quite opposite, club-shaped, and
curved in towards the axis. A common length is about 0-8 mm. . In some places they
are.so close that the apex of one practicaily touches the base of another. Young calices
are interspersed irregularly. : L o
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The abaxial rows of the calyx show about a dozen sclerites in each: row. * These

are very like those of M. squamosa, and have very dentate margins. They include :—

‘(@) Oblong scales, 0-18 X 0-1 mm.; (b) irregularly oblong scales with & mediuni con-

striction, 0-2 X 0-1 mm.; (c¢) very rough, rather broad spindles, straight and curved,

0°2 X 0:07 mm.; (d) pseudo-clubs derived from the"spi'nd’l"e‘ type, 016 mm. loh'; (e) some

small slerider splndles less tuberculate, 0:2 X 004 mm.; ( f) a feéw quadriradiates
~approachmg stars, 0-1 mny. in dlameter ‘

Localzty ———OfE Mairia Island Tasmama., 65<1,300 fathoms:; I2th December 1912,

CALLOZOSTRON HORRIDUM Kiikenthal:

(For descrlp’mon see Kiikenthal, * Deutsch. Siid-Pol. Expedition, vol.. XIIT (1912)
pp- 331-4, 7 ﬁgs) :

A much-damaged portion of a colony, w1th no trace of branching, shows a
glistening stiff axis, 100 mm. in length and 2 mm. in diameter. The axis bears broken
.calices in whorls, but there is a bare streak on both surfaces, more marked on one than
on the other, as in C. horridum Kiikenthal. The height of a polyp, from base to
operculum, not including the: circumopercular spines;.is about 3 mm. Very striking
18 the length of the spines of the four circumopercular sclerites. It may amount to 2 mm.
The opercular sclerites are broad triangles. The calyx shows four transverse rows of
fish-scale-like sclerites. Many of the sclerites show concentric lines and radiations of
minute points, giving a characteristic appearance. It must be noted, however, that
- the very imperfectstate: of the specimen makes identification: a:little uncertain.

" Locality.—Station 2, 150 fathoms; 3Tst Decembér, 1613. =

Distribution.~=Previously recorded from Antarctics.

PRIMNOELLA ANTARCTICA Kiikenthal.

- (For description, sée: Kiiketithial, “ Wiss. Ergebn’. deutsch. Tief-see- Rxpedition,” vol.
X1Tt (2), 1019, 1391, 10 figs:)

An unbranched specimen;, with a slight’ indication of basal attachment, 45 cm.
long.. The terminal four centimetres are devoid of polyps;. then come six centimetres
bearing polyps the remainder is bare. In the fully- developed whorls. there are about
12-14 calices in a whorl, In the incipient whorls, which occur in the intervals between
the fully-developed whorls, there may be only 2-3 polyps. The maximum distance
between 2 whorls is about 2 mm.; but this may be reduced to almost nil by the inter-
polation of another whorl. The number in a whorl seems to increase by the mterpolatlon

of new polyps between the older ones..
1 21800—C
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The fully-formed calyx' shows. three or four abaxial rows of scales; each row has
about 12 (11-14) scales; there is-no hint of a keel; the median adaxial line i3 naked,
but there is a lateral adaxia] on .each side of the naked groove. * '

As the spemmen is fragmentary, we ‘have but a narrow basus for description, but
it agrees well with Kiikenthal's P, antarctwa, and must, we think, be placed within or
in the vicinity of that species. Thus the polyps are on the whole cyhndnca,l there_
are three or four abaxial rows of sclerites clearly visible; the adaxial median line is
naked; there are 12 or more sclerites in an.abaxial row; the cortical spicules are -
precisely the same. But the same cannot be said of the polyp-sclerites, for though
many approach a circular form, they do not show an entire rounded mérgin such as
* Kiikenthal describes and figures; '

* Locality —Station 7, 60 fathoms.

. Distribution.—Previously recorded from Bouvet Island. -

PRIMNOELLA AUSTRALASLE Gray.

(For descriptions, see Wright and Studer, Challenger Report on-Aleyonarians, 1889,
" p. 88, 3 figs.; Versluys, Slboga Prlmnmden ? XIIIA 1906, p. 52, 6 fige.)

A small, unbranched specimen; 7. cm.-in. helght with. about. 22 whorls of about
§ix"calices:in-each,~with intervals of about one millimetre:- The'curved calices are 2 mm.
in ‘height, and show two pronounced dorsal abaxial rows of sclerites, two less distinct
lateral abaxial, and the adaxial almost quite abserit, except close to the mouth of the
polyp. The specimen therefore belongs. to.the Carinatae lelsmn of the genus, and
agrees on the whole with P. australasice, except that the trm,ngular character of the
circum-opercular sclerites, and of the smaller narrower opercular sclerites is miore pro-
nounced.” The whorls are not so close together as in the previously-described specimens,
but this would be natural in a young specimen.” Another difference between our specimen
.and the descriptions of P. australasie cannot be overlooked—the margin. of .the sclerites
on the body of the calyx and on the axis.is always:toothed, either finely or coarsely.

Locality.—Station 2, 318, fathoms, 28th December, 1913." .

Distribution. —Prevmusly recorded from "Port J ackson Austra.ha 30-35 fathoms;
and off Twofold: Bay, Austraha 150 fathoms o
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PRIMNOELLA -DISTANS Studer.

(For description see Wright and Studer,  Challenger Report on Alcyonanans 1889,”
. 85, 2 figs.)

A ‘portion of a delicate colony, without the root, of a whitish colour. It is 10 cms,
long and 1:4 mm. broad at a whorl. The whorls are about 2 mm. apart on an average,
and in each there are four calices. A calyx is 1-2 mm. high by 0-5 mm. in breadth.
The abaxial wall of the calyx is made up of two longitudinal rows of platelike spicules,
6 or 7 in each row. These spicules have a smooth edge for about three-quarters of the
margin, and a warty base; the surface i# also covered. with warts radiating from a
small, dense area near the base. A common size is 0:3 X 025 mm. The opercular
spindles are triangular, having-a warty base and-a smooth, pointed or rounded expansion ;
they vary in their proportions, e.g., 0-4 X 01 mm., or 0-45 X 022 mm. Small
warty spmdles also occur.

. Locality. —Sta,tlon 2, 318 fathoms 28th December 1913."

Distribution.—Previously recorded from off Sombrero,, West 1Indies; off
Pernambuco. ' :

CaLicorcia Ramosa Kiikenthal and~-Gorzawsky. '
(Plate VIIL, fig. 4.) - |

(For description see Kiikenthal and Gorzawsky, Abh ‘Bayer. Akad Wiss., 1908,”
1. Suppl. Bd., 3 Abth, pp. 26-28, 5 ﬁgs.)

Two pieces, one with three, the other with two branches, agree well with the
_description and figures of C. ramosa Kiikenthal and Gorzawsky. The branching is
loose, more dichotomous than pinnate, with a delicate bronze axis, with three whorls to
a centimetre, and usually six polyps to a whorl. Each calyx is about 8 mm. n helght
and is markedly curved upwards and inwards. The abaxial rows show 8-9 ribbed
sclerites; there are a few upper adaxials; the operculum is prominent. Very
' characteristic is the longitudinal ridging of the polyp sclerites, which are rough all over.

The rough cortical spicules are denticulate at their margin. In the specimens described -
by Kiikenthal and Gorzawsky, the colour of the whole colony was reddlsh brown our

specimens are greenish-white:
Localzty —Off Maria Island, 1 300 fathoms, 13th December, 191’

 Distribution. —Prevmusly recorded from Toklo Bay, 600 metres

Yy |
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CALIGORGIA VENTILABRUM Studer.

'(For descnptlon see Versluys, + Dle Gorgoniden der Siboga Expedition,” IT Primnoidae:
| 1906, p: 74, 2 figs.)

A fragment, 5 cms. in length, agrees with -previous descriptions of this well:
known species, and the calyx scales are .very similar to those figured by Versluys. There
are five or six polyps in-a whorl, and five whorls to a centimetre. The two abaxial rows
of scales are well developed, and, in most cases, the external-laterals as well. There
are 7 or 8 in each row. The abaxial scales have the characteristic heavily toothed
outer edge and warty base. The opercular spiciles are somewhat broadly triangular,
with a short warty base and a leaf-like expansion, with a few longitudinal ridges; these

operculars may be either pointed or Tounded at the tip. A few small warty gpindles
also occur. '

Localaty. —Statlon 2, 318 fathoms 28th December 1913.

Dustribution. —Prekuslv recorded from Medlterranean and north of New
Zealand 90 fathoms. B

ASCOLEPIS SPLENDENS 7.g. et Sp.
(Plate IX, fig. 6,7; Plate X, fig. 1, 2; Plate XI, fig. 6.)

A fine colony of a form closely related to Caligorgia, but separated off by the
possession of peculiar ascus-like or chalice-like scales. From a common stalk four main
stems spread out in one plane; the two cuter stems give off a succession of secondary
‘branches all to the inner side, and these dichotomise; the two inner stems dichotomise
+ fromthe start. The whole forms a very substantial, richly-branched fan, 18 cms. in
height, by 15 cms. in breadth. t

The surface of the branches is en’rlrely covered with whorls of pelyps, with never
more.than a millimetre of interval. 'The number of polyps i 111 a ‘whorl varies from six
to ten. Each polyp has an’ average height and ‘breadth of 1.5 mm. and 0-9 mm.
respectlvelv Some rise to 1-8 mm. in 'height. The base of a branch is 4 mm. across
at a whorl; at the tip thisis reduced to 2 mm. o )

The calyx shows two wel] -developed aba.xml and two ‘well- -developed externel-
lateral rows, each with 8-10 sclerites of a peculiar type. On the adaxial surface the
sclerites are vestigial. The operculum is distinct but not prominent, and consists of
eight. broad triangles, each tapering to-a point. The base of the triangle is beset with

rough warts; the projecting part is marked by longltudlnal ridges.

The striking pecuharlty is that the main sclerltes of the vertical rows have a
distinect ascus-like or chalice-like form. Thatis to say, the basal portion is the substantial
very warty support of a delicate cup whose ca.v1_ty is open to the exterior! The delicate

i
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edges'of the cups are weakly notched, sometimes almost entire. The cup of the sclerite
is broader than the substantial knobbed support, so that the appearance is somewhat
like a short-stalked chalice or fruit-basket.

On the cortex between the whorls there are the following forms : (1) compact
cupped chalices with very warty bases; (2) derivatives or antecedents of these in which
the cup-portion is absent or only slightly indicated; (3) short spindles with compound
warts; (4) derivatives of warty spindles of various shapes, triangular, oval, oblong,
club-like, or arcuate, in:the last case more developed on one side than the other; (5)
peculiar forms, such as triradiates and stars.

The followmg measurements were taken °—Polyp sclerites : 62, 0-23-mm. inheight ;
02, 016 mm. in basal breadth; 0-35, 0-26 mm. n cup margm dlameter Opercular
scales : 0:35, 04 in height, by 0-2,.0:25 mm. in breadth. '

Of the cortex forms mentioned above, types (1) and (2) showed heights and
maximum breadths of 02 X 0-55 mm., 0-2 X 0:3-mm., 0-15- X 0-12 mm.; type (3)
showed in height and breadth 0-25 X 0-08 mm.; type (4) were about 0-15 mm. in"
diameter; type (5) were 0-1 to 0-2mm. in diameter. ;

We must emphasise the point that the specimen is on tbe whole like a Caligorgia,
but its characteristic hollow ascus-like sclerites are very far from the ctenoid-scale type.

Another specimen, a young colony, branching in one plane to a total height of
7 cms., showed very regular dichotomy and distinctly smaller polyps. It had precisely
the same spicules, and also came from Station 2. The chalice-like sclerites are, so far
as we know, quite unique, but we may call attention to Kiikenthal’s figure of the polyp-
scale of Caligorgia antarctica (Deutsch Siidpolar Expedition XIII, 1912, p. 321, fig. 30),
which is very suggestive of an external cup. To some extent, this is the case also w1th

" the drawmg (fig. 28) of the polyp. Unless one happens to focus the scales at different

levels the deep depression may easily escipe notice. In his large monograph of
Gorgonacea (Ergehnisse Deutschen Tiefsee Expedition, vol. XIII (2), 1919, p. 382),
Kiikenthal refers again to the ““ smooth outer surface ”’ of the polyp-scales, and returns

~ to the suggestion that the specimen of C. antarctica may be intermediate between
" " Caligorgia and Primnoella. Of course, ““ smooth outer surface ” could not apply to a

sulerite like a salver, yet the drawing is curiously suggestive of a cup.

_A young colony from Station 7 is very instructive in its superficial unlikeness
to the full-grown forms. It stands rigidly to a height of 15'5 cm., and is sparsely
branched with regular dichotomy, five times repeated along one line. The diameter

of the stem, just above the disc of attachment, is about 2-5 mm., and it becomes gradually
~ narrower. Very striking is the distance between the whorls of polyps, the interval

being up 4 mm., whereas on the other young specimen there is no interval at all. This
ghows how unimportant such a character is, for the spiculation is identical. In two
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centimetres of the young Station 7 specimen, there are six whorls of polyps; in the
same length of a part of the young Station 2 specimen there are eleven. The polyps
in the young Station 7 specimen have a length of about 14 mm.; those of the young
Station 2 specimen have a length of 1-5; those of the full-grown specimen rise to 1-8 mm.
Another unimportant character is the number of polyps in a.whorl, for in the young
colony there are 4-6, and in the large specimen 6-10. Yet the spicules are indistinguish-
able. Cases like this warn us against the ultra-minutiose descriptions which have
sométimes been' given of Alcyonarian and also Antipatharian species, for specific

distinctions have sometimes been based on differences which are not more than
individual, which is absurd.

" Three very luxuriant colonies from another Station (7) witha strong Caligorgia
appearance, showed the ascus-like spicules in great abundance. ‘The dimensions were '
—(1) 31 cm. in height by 25 cm. in maximum breadth; (2) 24 cm. in height by 20 cm.
in maximum breadth; and (3) 22 cm. in height by 20 cm. in maximum breadth.

‘ Localities.—Station 2, 28th December; 1913, 318 fathoms; Station 7, 21st
* January, 1914, 60 fathoms; Commonwealth Bay, Adelie Land, 8rd September, 1912,
25 fathoms; two small pieces from Station 8, 27th January, 1914, 120 fathoms.

ASCOLEPIS SPINOSA 7.8P.

(Plate VIII, figs. 5, 6; Plate XI, fig. 5.)

A portion of a colony, dichotomously branched in one plane, with a total height
"of 45 cm, The longest separate twig is 3 c¢m., and that includes 16 whorls, mostly
~with four polyps. In some cases one of the members of a - }Whorl is smaller than the
‘others, and occa,smmlly not on a Ievel with them. The average height of a calyx is
144 min.; there are six sclerites in an abaxial median 'row and the long-spined
'_operculars form a prominent erect pyramid; the adaxial side is weakly armoured.
_The abaxial sclerites of a row alternate with those of adjacent rows. The circum-
0percu]a.rs have a very distinet spine, but shoxjter than that of the operculars, -and
there is a triangular prominence corresponding to a spine on the sclerites of at least
three rows below the circumoperculars. This prominence tends to become compound,
, gra.dually dwmdhng towards the base of the _calyx.

‘The abaxial sclerites show the unique Ascolepis or cha.hce type. - Each has an
“upper concave chalice or ascus with compound warts in its depression. To the
“inside the rim of the chalice i extended into the spine or prominence, and to-the
‘outside it forms an outward projecting ridge; the part corresponding to the stalk of

the chalice is covered with compound warts. Again the shape recalls a silvery fruit-
basket with a bossed base. E : ‘
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The opercular spicules are like narrow isosceles triangles, with. a spine winged

.on each side and marginally toothed, the points of the teeth directed upwards. The

base is densely covered with compound warts. The only trace of a chalice in this type
of sclerité is. a slight. projecting shelf. '

If we consider the three parts tooether——spme, chalice, a.nd base, the strongest
development is in the circum- operculars In this type the chahce or ascus is very‘
clear.

Most of the cortical éclerii;es covering the axis are roundish plates, toothed but
smooth marginally, and bearing within this narrow rim a dense crowd of compound

“warts. In some cases there is a radiation of ribs.

The following measurements were taken :—Operculars, 0:4 x 02 mm.; sub-
operculars, 0.5 x 0-3 mm. ; Polyp sclerites, 0:25-0-4 mm. in height x 0:3 mm. in breadth ;
Cortical sclerites, 0:1-0-3 mm. in diameter; small irregular spindles up to 0-2 mm.

This species differs markedly from A. splendens in the. presence of a ‘stron’
internal spine above the ascus in the sclerites of the polyps, and in having a much
more delicate growth., The opercular spicules of 4. splendens are longitudinally ridged
triangles tapering to a point, but they have not the marked spine of 4..spinosa. The

_sub-operculars of 4. splendens are not highly specialised as in 4. spinosa. The. lower

sclerites of the calyx of A. splendens bear spines which are only hinted at in 4. spinosa,
Another specimen, a larger portion of a colony on the whole dlchotomously branched,
has a height of 16 ¢m., and an apical spread of 12 cm. :

Another speclmen from Station 7, 60 fathoms, is more spinose than any of the

_ others and more loosely branched. The bare terminal parts of the axis of the twigs

are exceedingly delicate. It is noteworthy that on the same colony there.are whorls
of 3, 4, and 5; by far the commonest number is 4. But this shows that it is ‘quite
futile to attach taxonomic importance to the number of polyps in a whorl. The
specimen bears a Haliclystus, and the depth (60 fathoms) may be noted m tnis
connection.

Localities.—Station 8, 120 fathoms; 27th Jauu’a.ry, 1914, and 27th.-Januaryj,

An intermediate form.

An interesting specimen from Station '7, 60 fathoms, 21st January, 1914, is.in
certain respects intermediate between A. spinosa and A. splendens. It-differs. from

.A. spinosa in the ‘absence of spines on the ordinary calyx sclerites, in having. only
“a short spine on the sub-operculars, and in having operculars. of the traingular type,
it.e., with the spine portion less differentiated. But the sub-operculars show a distinct

chalice, which is not developed in these sclerites. of a typical A. splendens. The
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branching is much denser than in 4. spinosa and several strata of. branches overlap.
The number of poyps in a whorl rises to eight. The axis is 'much more substantial.
In short, this is a good example of an intermediate form. between two' species.
It has a height of 22 cm., & maximum spread of 14 cm., and the basal diameter of the
. axis 18 3 mm. A tra.ns1t10nal form like this, certamly not worthy of a specific
. title, is what should be expected if evolution is going on. ‘It is possible, however,
that its peculiarities are not constitutional, but modificational—that is to say, im-
pressed by some extrinsic influences (environmental, nutritional, or habitudinal}.

THOUARELLA LONGISPINOSA Kiikenthal.
(? STENELLA ACANTHINA Wright and Studer.)
(PL IX, fig. 1, 2, 3; PL XII, fig. 1) .

(For description see Kiikenthal: ¢ Alcyonarla., Deutsch Siidpolar- Expedltlon, 1912.”
Bd. XIII, Zoologie V, p. 299, 4ﬁgs)

Several specimens of an interesting form which stands apart from. most other
species of Thouarella, e.g. in having only four: sclerites:in an abaxial row, and also does
something tor unite the genera I'houarella and. Stenella, e.g. in' the oblique. incurved
dispositien of the calices. .

A striking fea.ture 13 the occurrence of two dlstmct types of branching; which
we have 1llustm’ced in figures. (A) Resembhng Kiikenthal’'s figure of a colony of
Thouarella longzspmosa, there is a loosely' branched form, with short branches of
unequal length all round the axis and without secondary twigs. The total height is
12 cms. ; an average length for a branch is 3 em. ; the basal diameter of the axisis 2 mm. ;
on many of the branches about 5 whorls occur on & centimetre; there are usually 3-4
polyps in a whorl. Belonging to this' type is a complete' colony (Station 2) with
attaching disc; it rises to a height of 10'cms. and bears about 70 short branches without
secondary twigs, arising at acute angles in every direction. ‘The number of" polyps‘ in
& whorl is:2:3.

(B) A.second type of branching is illustrated by a piece of a substantial colony
from Station 12. While the branches actually: arise on all sides of the axis, there has
been a compression, so that a bilateral colbny has resulted. In consequence there is a
superficial differentiation of what might be called, as in Pennatulids;. the dorsal and
ventral surfaces; and another consequence is that.the branches come to lie in:two or.three
 patallel planes. There are: no secondary twigs. The total height of the piece is 9-5
cms. ;. the lateral spread:is.7 cm., an average length of.a branch is 4 cm.; the diameter
.of the axis i 16 mm. On. many of the branches 5 .whorls occur on: a centlmetl‘e,
there are often: 4-6 polyps.in a whorl.
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It riust’ be ncticed that elongated bottle-brush types which wé afe compelled
to tefer to Th: variabilis occut at Station 2 dlong with type A. of Th. longisprnosd; and
were obtained on the same day. The differétices bétween the tw'o specxes ate indicated
in the followmg table :— ' '

 Thouarella variabilis  Thouarella longispinosa
(Parathouatélld séction). (Euthouarella section).
The polyps arise singly: o The polyps dre in whorls. -

The side branches often bpar secondary| The side branches. do not bear secondary
twigs. . twigs. »

The $ib-opercalirs aré drawn - 6ut into | The sub-operculirs aré drawh out into
spines but not extremely. .o -extremely long spinés.

The c‘ztl‘ly:k"' scleritcs belotw the sib-opéréulafs | Thé calyx sclefites below the sub-operculsrs

show well-marked short trigngular pro- have foundéd outer mafgins, and the
mmences, somewhat abruptly defined off. bases are characteristically roughened
There are no basal- tuberculations &f the with tubercles that suggest suturing.

Th. longispinosa type.

The operculars are very narrow trianglés. The operculars afe weéll-developed iso-
. sceles triangles drawn out into spines.

The sclerites do not show parallel ridging. | Many sclerites show a characteristic appeat-
ance of concentric ridges, like lines of
growth on an oyster shell,

‘The most striking features ‘'of Thouarelld longispinosd are thé follovwing :—(a) the
polyps usually occur in whorls (3-4 in each, acéording t6 Kiikenthal), rarely in pairs;
.(b) they are somewhat _trumpet-shaped and- are adaxially incurved ; (¢) the branches
arise all round the axis and:have-ne: S‘e‘ggﬂdﬁl‘)—(rtwigS-;n’(CZ_);_iIl' the abaxial:rows theére ate
four sclerites, including the sub-operculars; (e) the sub-operculars; which appear
to be in process of numerical reduction, bear exceedingly long. spines, which overtop
the operculars, and project at various angles; they are often four or five in number instead
of the normal elcrht (f) the operculars are of the narrow isosceles triangle type,
tapering into a spme, (g) the ealyx scales. resemble the more concave valves of oyster
shells, the pro]ectmg margin being rounded and almost entire, the lower margin bea.rmg :
tuberculite proniinerices which probably interosculate 'w1th other sclerites; (k) the
cortical sclerites are in many cases apprOXImately circular, and, besides bemg super-
ficially Wartéd, show the mterlocklng titberculate promiriénces alreddy féferred to;
" (1) very characteristic’ 6 the sib- operculars and of sonié of the othier calyx sclentes,
and of some of the corticil sclerltes, is a marked zomng due to superficial ridgés.

Of these characters the most striking is- the great length of the sub- opercular '
spines, up to 1-2 mm. out of a total sclerite length of 16 mm. They are prominent
enough to recall those of Callozostron carlotiee Kiikenthal. The diversity of their pose
suggests that they are quite movable. Thie réduction of long spines to a total of 3-5 is

$21800—D
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also noteworthy, and so is the basal zoning. Another very.important peculiarity i
‘the small number (4) of abaxial sclerites. This suggests affinity with Thouarella
variabilis, in whmh the same number oceurs,

Our specimens of the Antarctic Thouarella long@spmosa agree closely with the
description and figures given by Wright and Studer for Stenelle acanthina, from off
Rio de la Plata, a.nd we share Kiikenthal’s doubt Whether the two are not the same
species.

As to the resemblances, it may be noted that St. acanthina has (@)  three large
acutely spined spicules in the pre-opercular layer”; (b) polyps in whorls of three or
four, and of the same dimensions.and shape as in T%. longispinosa ;. () four sclerites
in an abaxial row, including the sub-operculars or pre-operculars; (d) densely packed
“oval dise-like spicules” in the coenenchyma, which show basal interlocking tubero-
sities; (e) short branches arising on all sides of the axis; (f) polyps with an oblique
pose; (g) a reduction in the number of siub-operculars. It seems to us extremely
probable than Stenella acanthina is the same as Thouarella longispinosa.

This raises the final question why .our specimens should be referred to the genus
Thouarelle instead of to Stenella, a question the more urgent since the occurrence of
as many as six polyps in a whorl has not been recorded, so far as we know in any
~ other well-established species of Thouarella. o

~ We refer our spemmens.to Thouarella, not-to Stenella, for the following reasons :—
(1) The polyps arise obliquely, not perpendicularly ; (2) the polypsare incurved adaxially, .
not stiffly erect; (3) the sub-operculars are certainly not lmmovable, and there is 1o
,ev1dence of particular rigidity in the polyps.

- While we cannot pronounce -on a specimen-that ‘we have not seen, and can
" -therefore only suggest, with Kiikenthal, the-identityiof Thouarelle longispinose and
Stenella acanthina, it is certain that the existence of these two types, or of this type,
serves to bind the two genera more closely together. '

Il

- Two very fine specimens from Station 12 show a dénse ostrich-feather like
branching, with a suggestion of “dorsal” and “ ventral” surfaces. One of these

.. rises to a height of 26 em. with & maximum spread of 7 em. The axis has a basal

diameter of 4 mm. The colour of both colonies is umbre- brown in contrast to the
brownish white or white (probably bleached) of the others.

Spicule measurements of height and maximum breadth-:——Sub-operculars =
17 mm. x 056 mm. (maXimum size); operculars = 0-6 mm. x 0:3 mm.; other Calyx
sclerities = 05 mm. x 0-55 mm., ana 0 6 mm. X 0-55 mm; Cortlcal sclerites: =
.03 and 04 mm. in diameter. !

Localities. —Statlon 2, 318 fathoms, "28th December 1913;. Stati'on 12, 110
fathoms, 3lst January, 1914; 'Station 12. o

Dzsmbunon -Prevmusly recorded from Gauss Statlon, 385 m..
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THOUARELLA {PARATHOUARELLA) STRIATA Kiikenthal.

(For descrlptlon see Kiikenthal, “ Wiss. Ergebn. Deutsch. Tief-see Expedltlon 1919,”
: - XI1I, part 2, p: 426, 6 figs.)

A bushy branch of a colony, light brown in colour, with a height of 9 cm. and a
maximum breadth of 27 cm. The twigs arise on all sides and most of them bear
secondary twigs. - '

It belongs to the Parathouarella sub-genus since the polyps arise singly, never
in whorls.’ Théy are crowded, however, towards the tip of a branch. There are 4-5
scales in an abaxial row, and the larger cortical sclerites have very marked radiate -
lines of warts. There are also non-striated. warty dises. The sub-operculars are broad:
at the base and taper into winged spines with finely toothed margins; the operculars
are broad triangles with parallel ribs. The salient feature of this well-marked species
(not including Nutting’s Thouarella striata) is the prominence of the radiating ridges:
Several large specimens, 45-55 cm. in height, have an umbre-brown colour, but
unfortunately much damaged polyps.

Locality.v——Staﬁion 3, 157 fathoms ; 31st December, 1913. .

Distribution.—PreViously recorded from East Goast of Bouvet Island.

- N - - a— . - . -
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THOUARELLA (PARATHOUARELLA) VARIABILIS W. & S.
(Plate IX, figs. 4, 5; Plate XTI, fig. 3.) '
(For description see Kiikenthal, Gorgonaoea Deutsch. Tief-see Expedition, 1919,

* p. 428; Kiikenthal, Deutsch. Siid. Polar Expedition, XIII, 1912, p. 305; Wright |
and Studer, Challenger Report, Alcyonaria, vol. XXXI 1889, p. 68)

Accordmg to Kiikenthal’s diagnostic tables the forms with polyps arising singly,
as in this case, should be referred to a sub-genus Parathouarella, and the only species
within this sub-genus which these specimens resemble is Th. variabilis. The cortical
sclerites are not striated, as in Th. striata; the polyps are not crowded in terminal clubs
as in Th. antarctica and Th. clavata; the sclerites in a vertical row are 3—4 in number,
which excludes Th. versluysi. - Six circum-operculars are distinctly:spinose; those of
the operculum are drawn out into rough tapering triangles sometimes longitudinally
ridged as in the figure given by Wright and Studer, P1. XXI, fig. 1. - ‘

" Locality.—Station 2, 318 faﬂ;oms; 28th December, 1913.

Several bottle-brush specimens from Station 7, perhaps branches of a larger.
colony. Twigs arise on all sides and sometimes branch. The maximum height is.
18 cm.; the average breadth of the colony is 4 cm.; the basal dla.meter of the axis is
1-3 mm. S e
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The polyps come off singly; they have an average height of 1-2 mm.; very
“characteristic are the five or so circum-opercular spines which project prominently to
& maximum of 0-6 mm. beyond the broad rough base of the sclerite. Also diagnostic
is the small number (3-4) of Sclerltes in an abaxial row. The adaxial splcula.tlon appears
" to be very irregular.

Locality.—Station 7, 60 fathoms; 21st January, 1914.

A fine colony of the densely branched hottle-brush type, white in colour, rises
to a height of 34 cm. and shows an attaching base. We were at first inclined to refer it -
to a new species in the Parathouarella group on account of the rarity of secondary
twigs, and the crowded occurr_en'ce. of '.polyps which arise in a dense spiral and leave
practically no gaps on the branches, - Closer examination showed, however, that the
architecture and spiculation of the polyps was precisely that of Th. varigbilis. Thus
there are four sclerites on the abaxial rows of the calyx; the sub-operculars are drawn
out into keeled winged spines; the operculars are inconspicuous narrow triangles; the
calyx-sclerites below the sub-operculars are each drawn out into a short abrupt spine.
This colony showed a large broken secondary branch, not a tw1g, arising from the base
of the main stem, . -:.. - __ . R - -
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Locality.—Dredgings, Commonwealth Bay, Adelie Land, 45-50 fathoms; 14th
December, 1913. L , .

A fine specimen like a grandiose bottle-brush, but with two strong branches
given off from the main stem near its base.” The total height is 30 em., and an average'
length of twig is 8 cm. Numerous twigs arise on all sides and some of these divide twice
or thrice. About half way up there is a secondary branch \»’iﬁll many twigs all round
like the beginning of the two strong branches seen further down. ~There is actually
more than one fusion of twws belonging respectlvely to the main and to the largcst
branch ' :

The polyps are densely crowded leaving practically no gaps. The narrow trian-
gular opercular scales have a median keel with a hint of a spine. The circum-operculars
have strong triangular points with delicate wings dentate on the margin, and a strong
spiné the base of which, passing into a median ridge, is also toothed. There may be
short spines on the sclerites below the sub operculars.

Localztzes ——Commonwea.lth Bay, Adelie Land 55-60 fathoms; 21st Decem-
ber,.1913. Station 9, 240 fathoms; 28th Janua.rv, 1914. Statlon 10, 325 fathoms;
29th January, 1914.

Distribution.—Pre\}iously recorded from off thé Crozets, 550 fathoms,
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-About a dozen specimens which show the architecture and spicules of
Thouarella variabilis are instructive in showing at the same time much variety (a) in
the branchmg (thus one bears two strong secondary branches from the main stem,
another is almost pinnate (1), most are bottle-brush- -like); (b) in the density of the polyps,
which in some are almost touching, while in others they are separated by very distinct
gaps; and (¢) in the length of the sub-opercular spines. Tt is possible to distinguish
two main sets, (1) those with - close-set polyps and looser more irregular branching,
without division of the twigs arising from the main stem, and (2) those with more
distant polyps, regular bottle-brush appearance, and frequent branching of the twigs.
Yet all of these come from one station, viz., Station 8, 120 fathoms; 2lst January,
1914. We are warned then that the mode of branchlng, the density of the polyps,
and, within limits, the length of the calycine spines are unimportant as speclﬁc char-
acters. In partlcular it seems a useful caution that a centimetre on one -colony may
bear ten polyps, and on another twenty. The sparse and distant polyps are often much
smaller than those that are crowded, e.g., 1 mm. in length and 05 1n breadth as com-
pared with 15 in length and 1 mm. in breadth.

In some cases the length of the sub-opercular spines varies markedly on the same
colony; on the other hand, five specimens of the bottle-brush type from Station 12,
110 fathoms; 31st January, 1914; all show relatively long spines. One of the colonies,

‘sta.ndiné 17:5 e¢m. in height, bears from the nmiain stem, at heights of 10 and 11 cm, two
branches 8 cm. in length, all of course with the usual short twigs, many of which give
oft a tertiary twig near the base.

Other localztzes.——Statlon 1, 354~ fathoms; 22nd December, 191'3.: Stai:ion 8,
120 {athoms; 27th January, 1914, :

A young complete colony, fastened to a stone by an expanded base, shows only
simple twigs, and the polyps are more than usvally distant. The architecture of the
calyx is identical with the specimens of Th. variabilts. In its delicacy of build it
resembles Th. variabilis var. gracilis, W. & 8. Challenger Re‘po‘r’o, vol. XXXI, 1889,
p. 70, but'it seems to us that the differénce between Th. variabilis and the variety
gracilis is only in degree; there are many intermediate forms.

Locality.—Station 7, 60 fathoms; 21st January, 1914,

We have examined so many different specimens of what appear to us to be
Thouarella: variabilis that we venture to re-emphasise the point -that around the
typical form, numerous varieties occur; so that no great importance can be attached
to :—(a) the-grouping of the polyps, from single and distant, to dense spiral and
almost touching, even on one colony; nor to (b) the delicacy or substa.ntia.lity of
build; nor to (c) the degree of dlﬂerentla.tlon of the spines of the calyx sclerites below
the level of the sub-operculars.
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On -the other hand as constant features the following must be emphasised :—
(1)in the sub-operculars, the presence of a long keeled spine rising from the expanded
triangular warty base; (2) the presence of only four calyx sclerites in an abaxial row,
this number including the sub-operculars; (3) the narrow, relatively inconspicuous,
operculars, approximating to isosceles triangles: (4) the absence of radial striations
on the cortical sclerites; and (5) the typically single disposition of the polyps, which
are never in whorls, though they may be densely crowded.

, Some of the colonies of Thouarella variabilis afford attachment to growths of
sponge and shelter to Ophiurids and Nereids.

Distribution. —Prevmusly recorded from Gauss Statlon, 350-385 m.; off Pnnce
Edward Island, 310 fathoms.

DICHOLAPHIS DELICATULA 7.8p.

(Plate IX, figs. 8, 9; Plate XII, fig. 4.)

If Kinoshita’s genus Dicholaphis be recognised, this specimen should be referred.
to it, on account of (1) its general delicacy, (2) its dichotomous branching in one
plane, (3) its very slender axis, (4) its high operculum of 8 sclerites, (5) the polyp
constriction and adaxial bending below the oral expansion.’ ~

The fragment of colony has a total height of 4 em.; andl a length of 1 cm. bears
4 pairs of polyps, which are on the whole, though not rigidly, in the pla.ne of the
branching. The average height of a polyp is 2 mm. The axis is yellowwh with a
golden sheen. We are unable to include this form in the species D. delicata, for the
- following reasons :—(a) the polyps are much more distant, (b) the colony is still more
delicate, (c) the triangular opercular sclerites are less noticeably toothed on -their-
margin, (d) the circum-operculars form a definite “collar” with their projecting
tips, which sometimes end in a short spine, (e¢) the polyps always occur in pairs
opposite one another. . :

The following spicuie measﬁrements were taken :—Circum-operculars, 0-7-
0-9 mm. in height x 0'3 mm. in breadth; operculars, 0-5 x 0-3 mm.; other scales,
0-1-0'3 mm. in diameter. They are all very delicate and easily broken.

Locality—Ofi Macquarie Island, 1,500 fathors.
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v ASTROMURICEA FORMOSA n.8P.
(Plate IX, fig. 10; Plate X, fig. 3; Plate XII, fig. 2.).

The salient features of the genus Astromuricea Germanos are :—the abundance
of stellate spicules, far outnumbering the spindles; the low, crowded verruce, each
surrounded by imbricated spicules with projecting edges or points; the slight crown
and eight triangular points of the operculum on the retracted anthocodia.

The present specimens cannot be included in any of the previously described
species :—A. polyklados, Germanos, A. theophilasi Germanos, 4. ramosa Thomson and
Handerson, 4. stellifera Thomson and Crane. '

Several fan-like greyish-brown colonies, with much anastomosis of bfanches,
which present a very uniform thickness of 2 mm., and arise at very obtuse angles
before they bend upwards.

. The verruce cover almost the entire surface and have a diameter of about
0-75 of a millimetre. They are rounded domes with relatively small apertures
occupied by the always retracted anthocodize. The surface of the verruce is rough
with the projecting points of irregular.imbricating sclerites, which show no suggestion
of being in rows. The operculum consists of eight triangular points rising from a
slight crown of two or three rows of horizontal spicules. Each point consists of two
large curved spindles, with two smaller ones included between their diverging bases.

¢

'The axis is dark brown in colour, with a diameter of 1-3 mm. just above the .
disc of attachment. Two of the colonies had small Avicula shells attached.

The spicules include the following forms:-—(a) many-rayed irregular very
warty stars, often with a boss rising from the centre of one surface, 0-3 x 0-25 mm.;.
(b) stellate forms in which one of the processes is becoming a short spine,” 0-45 x
025 mm.; (c¢) more delicate stars with more widely separated arms, more starfish-
like, 0-2 x 0-2 mm.; (d) irregular forms derivable from (e), with rough foliaceous
expansion to one side, and two or three warty stellate arms to the other, 0-4 x
02 mm.; (e) more compact forms with arms reduced, derivable from (d), with a

compound boss arising in the middle, 0°2 x 0-15 mm.; (j) warty spindles and bows, - -

0:3 x'0-05 mm. ; {g) very broad rough spindles, 0:6 x 015 mm.; () a few triradiates,
derivable from branched spindles, 0-15 x 01 x 0-1 mm.; (¢) minute capstan-like
forms knobbed at each end, ¢-07 x 0-05 mm. -

Locality.—No label.
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LEPTOGORGIA SARMENTOSA (HKoch).

(For descrlptlon see Koch, * Fauna und Flora des Golfes von Neapel. 1887,” p. 37,
1 fig.): :

A good specimen of this well-known species, with a marked colour pattern;
the red verruce are crowded on the sides of the yellow branches, leaving a bare yellow
streak back and front. There is an expanded yellow basal portion. '

The spicules are red and yellow spindles, covered with warte, mostly compound.
~ Many are zoned—a feature not noted' by Koch in his description of the species. They
'vary much in size, the longest ones being about 0-23 x 0-04 mm.; the smallest forms
with two tiny zones, only 0- 03 x 0-01 mm.

Localety.—Statlon 2.

Distribution.—Previously recorded from the Gulf of Na ples.

PENNATULACEA. . .
SCLEROPTILUM' GRANDIFLORUM Kolliker.
(For description see K’dl‘]iker,‘. “ Challenger Report, 1880, p. 30, 2 figs. Kiikenthal
and Broch, *“ Pennatulacea, 1911,” p. 268, 6 figs.) ‘

This genus includes indistinctly verticillate Pennatulids without distinet calyx;,
with abundant 3-flanged spicules, with the polyps sharply kneed adaxially, and with
a cylindrical axis.

Of our specimens the longest is. 24 ¢m. in lé'ngth 6 cm. going to the stalk. The
polyps are generally in pairs, one on each side of the axis, as Kélliker describes for
Scleroptilum grandiflorum, but they are not so crowded as in his figure. On a length

_of 6 cm. there are altogether 19 polyps. The siphonozooids are very indistinct. The
" gpicules attain to larger dimensions than those recorded by Kolliker or by Kiikenthal -
and Broch, being sometimes 1-2 mm. in length as against 0- 74 and 0-36 mm: respec-
" tively. In form they agree exactly W1th the descriptions and ﬁgures given by Kiiken-
thal and Brech. R : : '

In regard to the position of Scleroptzlum, it appears to us to be far away from
the substantial and bilaterally disposed Kophobelemnomd ae, bemde which Balss places
it. Tt comes very near the genus Chunella, and the only doubt is whether it should
be kept in a separate family Scleroptilidae or merged with Chunellidae .as Hickson
suggests. We incline to the last view. We think that Kélliker’s S. durissimum
should disappear into S. grandiflorum. Verrill describes & calicle for S. gracile, this
appearance is due to the basal portion of the polyp being more heavily armoured than
the upper portion. '
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Locality.—Station 13, 1,800 fathoms, 25th February, 1914. . - -

Distribution. —Prewously recorded from North Pac1ﬁc, East of Japan; Atlantic
Ocean; Indlan Ocean

UMBELLULA CARPENTERI Kolliker.
(PL X, fig. 5.)
(For description see Kolliker, ** Challenger Report,” vol. 1, 1880, pp. 234, 3 figs.)

Two specimens agree on the whole with Killiker’s description of U. carpenters.
They belong to the group with few autozooids, having tentacles-ionger than the bodies,
including U. lindakli and. U, carpentert. The lowest part of the stalk is absent from the
larger specimen, and no trace of calcareous corpuscles could be found. The base of
the small specimen showed slight effervescence. The stalk is very delicate and the
autozooids are large in proportion and seem very top-heavy. The siphonozooids are
numerous at the top of the stalk and extend in five areas between the bases of- the
autozooids, leaving one aspect almost free.

. Locality.—Station 9, 230 fathoms, 28th'J anuary, 1914.

Distr zbutum —Préviously recorded from South Polar Sea South West of Austraha, )
1 975 fathoins. '

s
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UMBELLULA KOLLIKERI “Kiikenthal.  ~—~- =°

{For desorlptlon see Kukenthal “Petinatuliacea ‘ Valdivia’® Tiefsee-Exp. 1911,”
XTII, pp: 298-9, 2 figs.) o

A specimen with five autozooids, one dorsal and two on each side of 1t,. with
tentacles shorter than the body of the polyp, with no hint of spicules, with prominent
siphonozooids, agrees very closely with Kiikenthal’s description of U. kéllikeri.

Locality.—Station 2, 318 fathoms, 28’0]1 ﬁecémbelj, '1913.

Dustribution.—Previously recorded from East African coast.

AINIGMAPTILON ﬁAsWELLI,» Dean.
(PL XII, fig- 5; PL XIIL.)

(For descnptlon see Proc. Lmnean Society : Zoology, vol. XXXVI 1926 pPp. 337-344,
‘ 2 pls., 1 fig.y '

It differs so muoh from any other Alcyonarlan so far descnbed that one ﬁnds it
dlﬂicult to assign it to any of the five la.rge orders! Most unfortunately the fixative
used has not. worked well, and the specimen is entirely unsuited-for satisfactory histo-
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ldgical study. Thus the-evidence on more than one importa.nt point of structure 1is
necessarily inconclusive. Unfortunately, also, the specimen is mcomplete both ends
are missing ! But it temains very remarkable.

That it is an Alcyonarian, in the first place, is shown by (1) the form of the
autozooids, (2) the type of spicule, and (3) the internal structure of the stem.

(1) The autozooids have eight pinnate tentacles. (2) The spiculés, though
unique, have a distinet resemblance to those of some Primnoids, in especial to those
of that strange unattached form, Callozostron mirabilis (see Report “ Challenger,”
Exped. 1889, p. 48, pls.. X and XX)), which, however, has quite different polyps,
and an axis, of which there is not a trace in this specimen. (3) The internal structure
of the stem is paralleled by that of many Pennatulids—most closely by Amphiacne.

- As to the order in which this specimen should be placed, one may definitely rule
out the Stolonifera, Alcyonacea, Psendaxonia and Axifera, as it shows none of their
most distinguishing features. The only order to which'it has any resemblance is that
of the Pennatulacea (Stelechotokea), but even hete we find points such as the grouping
of the polyps, the absence of axis and the apparent absence of mphonozomds which ma.ke
its classification 4s a Pennatulid not altogether convincing. '

) As to its positive Pennatulid features, the followmg may be emphasized :—
(a) The long narrow stem shoivs what apparently have been four longitudinal canals
running from end to end, and this is certainly a distinctive Pennatulid feature. The wall
of the stem shows that exaggeration of the mesogleea which is commonly found in the
Pennatulid stent.” Z(b):Secondly, thezarrangement of the autozooids, though unique, is not
approached in any Alcyonarian outside the Pennatulids, and i is there, at any rate super-
ficially, hinted at in some forms such as Vzrgulama gustaviana and Virgularia halisceptrum,
which, however, have a well-developed axis. What is peculiar in our specimen 1s that
the polyps occur in close tufts at the tips of numerous short branches that come off
irregularly on: the two ‘sides of the main stem. The rounded branches bearing the
autozooids may correspond to the pinnse of Pennatulids, but, whereas in a Pennatulid
the pinna is formed by the fusion of the proximal portions of several autozooids, and
~ the walls of each zooid remain distinct so that each canal in' the pinna represents the
cavity of a zooid, here we find that the branch is divided into a number of canals, and that
each canal is a cavity into which the ccelentera of from three to seven zooids open.

On the other hand, several typical Pennatulid features are conspicuous by their
absence. (1) Thus there is no trace of any axis, which-is typically, though not univer- -
sally, developed .in Pennatulids. (2) What is also striking is the absence of a_central
canal at the junction of the four longitudinal septa in the interior of the stem. Vague
irregular gaps are seen in the central tissue in the one portion of the stem at one end
where the- septa have remained untorn, but there is no trace of ‘A définite axial canal.
An entire absence of a definite axial canal is reported, it is true, in the genus Ec]mwptelum,
which has no ‘axis, but in other forms where the thé axis is absent, such as Cavernularia
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elegans and; C. obesa, a small central canal is present. (3) While the .autozooids are
comparatively large and with well-preserved structure, there is no. convincing proof
of thé presence of siphonozooids. The only hints of them are small whitish specks,
often slightly prominent, which occur in irregular rows on the more exposed side of
the main stem. But these are admittedly unsatisfactory, since the sections unfortu-
nately show no trace of any 1nternal structure. They. are most probably cavities
containing bunches of spicules.- : : ‘ o

In spite of these dlﬂicultles it seems reasonable to give Azmgmaptzlon a provi-
sional place among the Pennatulacea. till further specimens are’ forthcoming.

The habit of growth presents a.nother problem. Unless one entertains the rather

- remote possibility that the specimen had originally a fine supporting axis which was
. torn out or left behind in the process of dredging, the extreme weakness and flexibility

of the narrow stem must have made it quite impossible for .the colony to grow erect.
Tt is possible that what we have of the specimen is merely a terminal tassel-like rachis

‘ which was supported by a strong and much elongated peduncle. "

The specimen (Pl XIII, fig. 2) has a stnkmg appearance., suggestive of an
elongated, delicate, flexible mﬁorescence It is approximately 18 cm. long and con-
sists of a narrow, very ﬁex1ble stem, w1tn an average dlameter of 2 mm., from which

on either side, but on the ‘whole more towards _the ventral (metarachldlal 7) surface

- a—— e

short stout branches arise 1rre0'ula.r1v at average dlstances of 25" mm: These grow = 77

out at right angles to the stem, either horlzontally or slopmg ventra.lly " In view of
the probable Pennatulid nature of the colony, the barer, more exposed portlon of the
main stem will be termed here dorsal——that Is, prorachidial. ‘

On this dorsal side of the stem are seen irregular rows of small'white and yellow-
ish specks, -some of which are slightly prominent. "These may possibly be regarded
as rudimentary siphonozooids, but we do not consider this at all probable. Scattered
over the ventral and lateral surfaces -there are a few similar specks.

The mode of branching is peculiar. Each short stout branch leads on, in a manner
to be presently described, to a dense cluster of small autozomds, and since many of the
polyp-clusters of opposite and adjacent branches meet, little of the stem can be seen
from the ventral surface. The branches increase slightly in size towards one end. of the
colony, but we cannot say which end. The base of the main trunk of a branch (Pl
X111, fig. 5, A) is 2,t0 3-2 mm. in diameter, and the total length from base of trunk to
top of polyp-cluster is 4 to 8 mm. The main trunk of a branch, rounded and tapering
slightly from the base, divides into two to three (more typlcally two) secondary twigs
(P1. XIII, fig. 5, B), but after this the branching is extremely irregular. Each second
ary twig gives rise to small tertiary twigs (PL. XIII, fig. 5, (), varying in number from -
three to eight or nine. Some of these are terminal, bearing four to seven or even more
polyps. Others divide into two or three further very minute twigs. These also may
be terminal, bearing four to seven polyps, or may divide still further into twigs so
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minute that it is difficult to distinguish thefn, éxcept‘microscopica]ly. Each of these
bears three to five minute polyps. This very irregular mode of branching is utterly

"different from anything seen in the superﬁclally somewhat similar tufts of Virgulara
gustaviana or V. halzsceptmm '

A zooid arises from a terminal twig by a narrow neck. (Pl. XIII, fig. 1, Nk) (or
polyp-stalk) which bears the cup-shaped body of the polyp, the mouth and tentacles
of which are protected by the long projecting points of five to eight (probably eight)
spicules (Pl. XIII, fig. 1, Pt). On both neck and polyp-body can be seen eight dark
bands, doubtless correspondmg to the mesenteries. The average length of a zooid,
mcludmg neck, is 1 mm. The average breadth of the polyp-body is 0-3 mm. The
average breadth of neck is 0-06 mm. The tentacles, which attain a length of 0-3 mm.,
are in most cases concealed by the rather incurving spicule-points, but they are seen
to bear on each’ suie a smg]e row of elght to nine short pinnules.

A minute group. of what appear to be rudimentary autozooids was found lateral]y
on one portion of the main stem. At this point an irregular cavity.in the stem-wall,
which is here more than usually thick, connects by a narrow opening with one of the
four longitudinal canals and opens exteriorly into the cavity of a tentacle-like outgrowth

6, R'ud Zo). each connected w1th 1t by_a compa.ratlvelv long neck (Pl XIII ﬁg 6 N k)
" The coelentera of these open into the cavity of the tentacle-like stalk. In these cup- -
shaped bodies small rudlmenta,ry tentacles are found as lobes round the margin of the
mouth; and there can also be seen a gullet and faint traces of mesenteries. . The
average size of these zooids is 026 mm. by 0¢-15 mm., thus very much smaller than the
typical forms.” The length from the junction with the main stem to the tip of the stalk
is 08 mm. Growing beside this compound outgrowth, and with a cavity connected
with the central canal by the same passage, is-a solitary minute stalk, bearing a very
rudimentary polyp. The length of this stalk and polyp together is 02 mm. There
is thus a hint of dimorphism among autozooids, for the appearance presented is not
~ in the leart Jike the origin of a new branch. ‘ :

Any idea that these dwarf zooids are siphonozooids reduced to vestigial numerical
representation may be ruled out. . In the first place, their origin here is dompound
-and not simple as is that of a siphonozooid. In the second place, we must recognise
the presence of small tentacles, which are absent in siphonozooids, except in some of
the Umbellulidee and Chunellidee, which have one tcntacle.:

Spicules (Pl. XII, fig. 5).—(A) In the wall of the main stem there are oval or
irregularly oval scale-like spicules, with (B) one end occasionally prolonged into a short
arm. These spicules bear a few minute warts and a central or excentric nucleus,vfrom
‘which radiate several fine striations. The dimensions are 0-1 mm. by 0:05 mm. to 0-3 mm,
by 0-15 mm. A few spicules of this type occur in the walls of the branches,
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In the pblyp-ﬁ*alls there are (C)-very small irregularly shaped scale-like spicules,

~some with minute warts and with finely-toothed edges. The types varied in greatest

length from 0-03 mm. to 0-1 mm. There are also (D) flat spicules which are roughly
isosceles triangles in shape, with a centrobasal nucleus (sometimes wanting) from which

radiate first minute warts and then numerous fine ridges which project slightly beyond

the outer margin, thus resulting in markedly toothed edges and a very striking géneral
feathery appearance. The basal edge is the only one that is untoothed. (E) In many
spicules of this type the apex is prolonged into a narrow process, whicn is less than half
the width of the basal portion, straight or slightly bent, covered with longitudinal
or slightly oblique ridges which again give a rough outline, but with no warts. The
length of these slender processes varies from a little more than half the entire length .
of the spicule to an almost negligible size. (F) In some forms -the basal portion is
considerably reduced in breadth (e.g., 0:08 mm.) and without -ridges. The following
measurements were taken :—Total length, 0:25 mm. to 0-52 mm.; breadth of lower
portion, 0-12 mm. to 0-15 mm. ; breadth of apical process 0:03 mm. to 0-06 mm. There

© are also (G) numerous almost square plate-like spicules with minute warts. One edge

is smooth, and often bears a middle marginal nucleus with fine striations radiating from

~it. On the opposite edge and occasionally on the lateral edges there are comb-like

teeth. A side of this approximately square spicule varies from 01 mm. to 0-5 mm.

- Some are slightly more irregular in form. (H) Some much less numerous spicules
“were seen which can be described exactly by apposing the smooth edge of the approxi-

mately square spicule (type (G) ) to.the smooth basal margin-of the triangular feathery
spicule (types (D) or (E)). In some of the spicules & faint crack can be seen at this
line of junction, running from what is now a central nucleus either right across the spicule .
or only a part of the way. In others there is no trace of any crack. It is thus obvious
that many of the spicules of types (D), (E),and (G) are really the halves, broken apart,
of this last spicule (type (H)}). This is confirmed by the fact that there is always one
central nucleus in type (H), whereas in types (D), (E), and (G) the marginal nucleus
may or may not be present, this depending, one supposes, on whether the break took
place above, below, or through the middle of the central nucleus. It is also evident .
that they would readily break, as a large portion of the upper half projects from the
polyp-body and might easily snap oft during the process of boiling out the spicules.

" One cannot be sure, however, whether they are all broken halves, or whether some

of types (D), (E), and (&), especially the more irregular spicules of (G), may not be really
separate spicules. There are also (J) circular scale-like spicules with toothed edges
and a central nucleus. In some there are warts radiating outwards from the nucleus, -
and in many there are a few marginal ridges extending inwards for a short distance.
The diameter of these circular spicules varies from 0-14 mm. to 018 mm.

Excluding type (C), the micro-spicules, one can trace in these spicules two 'Iiﬁes
of evolution. I. A series of the smooth spicules can be suggested, the simple oval
of type (A) leading on to the isosceles triangle of type (B). 1I. A series of the feathery
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spicules would start from the rounded spicule type (J), with a toothed edge and a few
- marginal ridges; this would lead to the isosceles triangle shape and the extreme
featheriness of types (D) and (H). The end of the series would be reached in types (E)
- and (F), where the apex of the triangle is drawn out into a long and narrow process.
We cannot leave these spicules without again emphasizing their convergent resemblance
to those of Primnoidee.

All the spicules are colourless.

b

Colour of the spemmen in spirit.—The polyps and branches grey- -white to grey-
yellow the stem browmsh with grey-yellow and whitish specks

Internal :Stmctque.

‘Branch.—At the junction of branch and main stem is a relatively. stout wall
(G-05 to 0-15 mm. in thickness), similar to the outer wall of the main stem, and penetrated
by a few (2 to 4)- narrow passages. - The base of the branch is formed of mesogloea.,
nddled with numerous anastomosmg solenia.

From this mesogleeal mass narrow septa arise (Plate XIIT, figs. 3, 8, 9, 10, Sept.).
These vary in number according to the number of ultimate twigs, for, on tracing these
septa through serial sections, one finds that each septuin terminates at the point of
“junction of two twigs (Plate XIII, ﬁg. 3(1,2, 3,4)). As has been stated before, every
ultimate twig bears from three to seven zooids, so that each canal between two septa
1s a cavity into which the ccelentera of three to seven zooids open..

Down the centre of each septum runs a narrow intra-septal cavity (Plate XIII,
figs. 3, 8, 10, Int-Sept), to which we are unable to attach any significance. There is
no trace of a definite epltheha,l lining.

The canals of ultimate and penu]tlm‘],tc twigs are filled with ova, each ovum
surrounded by its envelope. Most lie free, but one or two are apparently attached
by strands of tissue arising from the wall of the twig. If this is the case they must
have been produced in the twig, probably from a dehcate continuation of the
mesentery. As already explained, it is not possﬂ)le to ‘determine this, owing to the
imperfect preservation of the specunen

Main Stem.—The mesogloea of the outer wall of the main stem is considerably
thickened; fine fibrils and many small cavities or canals can be distinguished 'in it
which give it a spongy appearance. No trace of the cellular structure of the ectoderm
or the endoderm is preserved. The outer portion of the wall 1s often very spongy in

- . texture, and in portions of the stem the whole wall is rlddled with small cavities. .
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A considerable number of larger cavities, generally oval in shape and often
containing spicules, are distributed irregularly in the stem-wall. Many of these open

- to the exterior by a narrow neck or more directly, and occasionally the cavity lies in

a slight “projection of the outer wall. " It is just possible that some of these cavities
are siphonozooids, but others seem to be no more than spicule-filled gaps in the mesogleea.

Along the internal ca,vity of the stem run four longitudﬁml septa (Plate XIIT
fig. 6, Long-sept), the bases of which are attached continuously to the wall. Each is
considerably thickened from the base inwards for nearly half its‘length, but then
tapers to a narrow strip. In the thicker half the septal mesoglea is riddled with
numerous small cavities; the narrower half contains a smaller number of larger
cavities arranged in a string. Kxcept for one small portion of stem from one end of
the specimen, these septa lie loose in the central cavity, the free end of each showing
a torn edge. In this one portion they all join to form an irregular central mass; but
though this mass contains ill-defined cavities there is no sign of a definite axial canal
nor, as we have said, any trace of an axis.

The generic name of this remarkable new type is chosen in reference to the
present puzzle of its systematic position (Ainigma, a riddle; ptilon, a feather or wing).
The specific name expresses our indebtedness to the late Professor W. A. Haswell,
F.R.S., F.L.S., of Sydney. _ ; :

-Summary.

- A unique type. of Alcyonarian, probably referable to the order of Pennatulids.
From a narrow main stem, without an axis, numerous short side-branches are given
off which subdivide irregularly into twigs bearing many small autozooids. There is
no. satisfactory evidence of the presence of siphonozooids; small white specks on the -

-main stem appear to be merely groups of small spicules projecting on the surface. On

one portion of the stem is a group of small rudimentary autozooids. The spicules of
the colony are strikingly like the Primnoid type (Axifera). The most striking
Pennatulid feature of the colony is the presence of four longitudinal septa in the main
stem. In éddition, the side-branches are most nearly comparable to, though not
identical in structure with, the pinnae of the Pennatulids Virgularia gustaviana and
V. halisceptrum. Pennatulid features that are inissing are—(1) siphonozooids;
(2) a definite axial canal; (3) an axis. It is possible, however, that the axis was
separated from the colony in the dredging, and; although this is rather a remote
possibility, 1t is borne out by the torn condition of the septa.

o Eocality.—Station 2, 283-300 fathoms, 21st December, 1913. ' cot
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| ACTINOZOA : MADREPORARIA.
CARYOPHYLLIA CLAVUS Sacch?.

(For descnptlon see: P. Martin Duncan, “ Madreporaria of the ¢ Porcupine’ Expedition.”
Trans. Zool. Soc. London, vol. viii, 1874 (% ))

Three specimens of this common and very variable species. They show a
conical corallum, with an almost circular mouth, with a substantial pedicle shghtly
bent to one side. The cost® are distinct towards the mouth of the calyx;  there is a
well-developed epitheca reaching almost to the calyx; the septa are slightly exsert.
They bear numerous triangular prominences on their surfaces. There are a dozen
primary, and between each pair'a secondary and two tertiaries. There are about a
dozen prominent pali. The height of the calice varies from 16 to 20 mm., and the axes
of the mouth are practically equal to each other, varying from 14 to 17 mm.

Locality.—Station 10, 325 fathoms, 28th January, 1914.

Distribution.—Previously recorded from Mediterranean and North Atlantic.

CARYOPHYLLIA INSKIPI Duncan. .
. (Pl X, fig. 6.) ‘

" (For descﬁption see : P. Martin Duncan, “ Description of Madreporaria of * Porcupine ’
Expedition,” Trans. Zool. Soc. London, vol. viii, 1874, p. 316.)

Three specimens agreeing well with Martin Duncan’s description. Thus the
corallum is short and curved, with a small base; the strong costee extend to the base
‘and the surface of the epitheca is granular; the calyx mouth is sub-circular, shallow
* externally, "deeper above the inconspicuous columella; . the septa show. lines of
granules; the pali are tall and thick. If the identification is correct, as it seems to
be, the geographical distribution is remarkable. The height of the largest specimen,
considerably greater than that dredged by the * Porcupine,” is' 2 cm., and the
‘diameter of the sub-circular mouth of the calyx is 24 em. »

1

' Locality.—Station 10, 325 fathoms, 28th Janﬁary, 1914.

- Distribution.—Previously recorded from B‘za\fr ‘of Biscay, 539 fathoms.

. CARYOPHYLLIA VERMIFORMIS Duncan. -
‘(For description see : P. Martin Duncan, *“ Madreporaria of the ‘ Porcupine * Expedi-
tion.” - Trans. Zool. Soc. London, vol. viii, 1874, p. 316, 4 figs.)

A trumpet-shaped ‘cylindrical colony, 4-5 cm. in height, with a basal diameter
of 6 mm. and a calyx diameter of 1 em. The narrow basal portion, less in diameter
than the disc of attachment, extends for about 1-7 ¢m., and shows a marked knee near
the base. The identification cannot be satisfactory since the mouth of the calyx is
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broken and the surface of the specinien weathred: * But it agrees with C.vermsformas,
though not in the attaching disc; in' the: cylindricali curved stem, the distinct coste
near. the. calyx; the.stout wavy septa.in.three cycles. The. surface of:the. septa. is,
studded: with, pointed. prominences. " '

Lacality —Oft: Maria Tsland, 'e5'-f.+;‘ﬁhoms.

Distribution. ——Prev1ously recorded bV the, Porcupine,” Lat. 39.39 N,
Long:9.39"W- Depth 740 fathoms. - . '

FLABELLUM AUSTRALE-Moseley.
(For desciption seé Moseley, “Challeriger Report on Madreporarla,” Vol. TI, 1881,
: . p+ 173, 5figs:)

The speclmen agrees- well, with. Moseley/s. desorlptlon and; ﬁgUI‘ES\Of. Flabellum
australe. Thus the lateral view of the compressed calyx is a broad triangle with a
distinct! short pedicle; the mouth of the calyx-is'& narrow oval; thé septal’ borders
are cut away close to the margin:of the calyx;- the surface of the septa is covered:
with fine pointed granules; the summits of the calyx margin across the short axis
are higher than those on the long axis. A Polyzoon encrusts one side of the calyx.
The dimensions of the specimen are as follows: maximum height, 5 cm.; maximum
width along the long axis, 7 cm:; maxifum: breadth -adross the short axis, 3 cm.
. These are almost’ the same:as thoserof; Moseley’s.largest specinien.

Locality.--Off Maria Tsland, 65 fathoms,

Dzsmbutzon —Prev1ously recorded from oﬁ Twofold Bav, New; South. Wales, -
120 fathoms

" FLABELLUM TRANSVERSALE Moséley:

(For description see Moseley, “ Challenger Répoit’ on Madrepora.na o II 1881, p. 174,
: ©2 figs)

Several specimens. agreeing: closely with, Moseley/s: description and figures; ofy
Flabellum transversale. Thus, the form is.elongated, compressed. conical, with a short .
pedicle twisted to.one side; and ‘with an, oval :mouth; the-entire surface. isicovered by.
deep curved transverse sulci and, rounded. ridges;  the. summits ofi the two- axes. are
nearly on the same-level;, the stout, straight. septa. haye: numerous. fine-pointed:
granules on their surface. '

The largest specimen has a maximum height of 7-5 cm.; the long diameter of
.theimouth! of the-calyx’ is*3 ¢m:; thelshort diarietér-is 2-3-cin! o

Localities.—Station 9, 240 fathoms, 28th January, 1914; Station 10, 325
‘fathoms 28th January, 1914.

Distribution.—Previously recorded from Bass Straits, Australia, 38 fathoms

121800—F
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ANTIPATHARIA.

BaTHYPATHES PATULA Brook.

(For description see Brook, “ Challenger Report Antipatharia, 1889,” pp. 151-152,
4 figs.; Cooper, Percy Sladen Trust Exp., Trans. Linn: Soc. Zoology, xii, 1909,
pp- 310-311, 5 figs.; Van Pesch, “Siboga Expeditie, Monographie xvii,” 1914
Pp- 29-37, 5 figs.)

A plume-like colony, with 72 curved branches in two rows, ,alternat»ing, with.no
secondary branches. The colony curves first in one direction and then in the other
like a mark of interrogation. The stem tapers at the base to a sharp sickle. The
agreement with B. patula, with which B. allernata should be united, is very close.
There are 4-5 longitudinal rows of triangular spines visible on the axis.

- Locality.—Station 5, 1,700 fathoms, 6th January, 1914.

Distribution.—Previously recorded from Makassar Straits, 450 m., 1 301 m.
Celebes Sea, 1,901 m. Banda Sea, 1,158 m., 2,796 m.

- . \

. . EUANTII:’ATHES PLANA (Cooper).
(For description see: Cooper, “ Percy Sladen Trust Expedition,” Trans. Linn. Soc.

Zoology, xii, 1909, p. 317, 2 figs.; Van Pesch, ¢ Siboga Expeditie, Monographie
xvii,” 1914, pp. 48-9.) - - -

In the absence of- polyps it is not of much service to discuss this specimen,
which is represented by many pieces. But it is characterised by the frequent fusions
of branches, resulting in a spreading fan-like or flabellate reticulum. The twigs of
adjacent branches are abundantly fused and a twig often unites with a neighbouring
branch. This points to Euaniipathes plana, with which the specimen agrees in the
four Jongitudinal rows of alternating spines on the twigs. Cooper speaks of 8 steep
spirals, but this probably refers to a branch not a twig. On the thick branches the
spines are densely disposed. The largest piece rises to a height of 97 cm., and the

axis has a basal diameter of 3 mm. Besides numerous delicate twigs which arise
alternately on each side at an angle ‘of about 75° there are more substantlal twigs, of
. which the strongest is 66 ¢m. in length, and has a diameter of 1'5 mm.

Locality.—Oft Macquarie Island about 25 miles, 1,500 fathoms.
Distribut’ion.—Previouély recorded from Sai_omon Atoll (Chagos), 75 fm. Solar .

Strait, 113 m.

t
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EXPLANATION OF PLATES.

Prate VIII.

Ceratorsus (Primnoiéz's)‘delicamla Hickson ' Natural size. -

Mopsea tenuis n.sp. X 1-5.
Echinisis armata (Kiikenthal) n.g. Polyp X

Caligorgia ramosa Kiikenthal and Gorzawsky.

Ascolepis spinosa n.sp. Natural size.
Ascolepis spinosa n.sp. X 8.

Prate IX.

20.
X 7.

Thouafrella, longispiiosa Kiikenthal: Natural Sizg.' First type of

branching (A}). -

. Thouarella longzspmosa Kiikenthal. Natural

branching (B).

.. Thouarella longispinosa Kiikenthal. X 17.

Thouarella variabilis Wright and Studer. X

size. Second type of

18.

Thouarella variabilis Wright and Studer. - Natural size.

Ascolepis splendens n.g. et sp. . Natural size.
Ascoleprs splendens n.g. et sp. X 11. - 8t. 2.

- Dicholaphis delicatula n.sp. - X 2.

Dicholaphis delicatula n.sp. X 17:
Astromuricea formosa n.sp. X 10.

, Prate X,
Ascolepis.splendens n.g. et sp. Natural size.

Astromuricea formosa n.sp. X 1'5.

. Mopsea tenuis n.sp. X 5.

Umbellula carpenteri Kolliker. Natural size.

. Caryophyllia inskipi Duncan. X 2.
. Buantipathes plana (Cooper). Natural size.

Prate XI.

. Aleyonium antarcticum Wright and Studer.

Eunephthya racemosa Studer. Spicules.
Echinisis armata (Kiikenthal) n.g. Splcules

. Mopsea tenuss n.sp. Spicules.
. Ascolepis spinosa n.sp. Spicules.
. Ascolepts splendens n.g et sp. Spicules. -

St. 2.

St. 7.

. Ascolepis splendens n.g. et sp. X 85. 8t. 7.

Axis,

Spicules.
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_ Piare: XIL. .
Thouarella longrspinosa Kiikenthal. Spicules.

2. Astromuricea formosa n.sp. Spicules:

¢

Fig. 1.

10.

Thouarella variabilis Wrightiand Studer. Spicules.
Dicholaphis delicatula n.sp. Spicules..
Ainsgmaptilon haswelli Dean. Spicules:.

PLATE XTII.

AINIGMAPTILON HASWELLI Dean

Arrangement of spicules.in autcizboid. Semi-diagrammatic. The ten-

. tacles-are not. figured.

. “ Dorsal ”” view of.specimen.. X 1-25.
. Longitudinal section” of a.portion of.a.side-branch. showing the septa

terminating at:the junction of the twigs.

. Side-branch enlarged

Diagrammatic representation, as-if in:one: plane of .the mode of branchmg
of.a.side-branch.. .

. Transverse.section.of.portion of main.stem; with ridimentary-zooids.

Longitudinal section of an-ultimate twig with.autozocids opening into it.

. Longitudinal section of the base of.the side:braneh;.with:& portion of the

main stem from which it arises: The: mesogleeal: mass; perforated
with solenia, is seen with.the septa.of.the branch:arising from it. .

. Transverse section of base of side-branch showing mesogleeal mass, and

bases of some of the septa. . .
Transverse section of the  trunk ” of a side-branch.

PLATE XIV ‘ o

"A very deceptive specimen; a Gorgomd .aXis overgrown by a. Hydmctmla like

Hydroid.

Ww
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‘acanthing STENELLA

_AINIGMAPTILON haswelli ..
ALOYONIUM antarcticum ...

‘ambigua PRIMNOISIS. ..
antarctica PRIMNOELLA
antarctica PRIMNOISIS
antarcticum ALOYONIUM
armata EORINISIS ...
armata PriMworsis
ASCOLEPIS spinosa
ASCOLEPIS splendens
ASTROMURICEA formosa

australasie PRIMNOELLA ...

australe FLABELLUM -
BATHYPATHES palula

CALIGORGIA ramosa

CALIGORGIA ventilabrum ...
CALLOZOSTRON horridum ...

carpenteri UMBELLULA
CARYOPHYLLIA clavus’
CARYOPHYLLIA inskipi

CARYOPHYLLIA vermtformis

CeraToIsis deltcatula
CLAVULARIA eylindrica
CLAVULARIA r0seq ...
clavus CARYOPHYLLIA
cylindrica CLAVULARIA

- delicatula CERATOISIS
delicatule DICHOLAPHIS
Dicrovarmis delicatula
distans PRIMNOELLA

Ecminisls armata ...
EvaNTiPATHES plana
EuNEPHTHYA racemose

. FLABELLUM australe

FLABELLUM fransversale ...

formose ASTROMURICEA
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AUSTRALASTAN ANTARCTIC IEXPEDITION.

frogilis PrIMNOISIS - ..
grandiflorum SCLEROPTILUM

haswelli AINIGMAPTILON ...
horridum CALLOZOSTRON ...
inskipi CARYOPHYLLIA . ...
kollikers UMBELLULA

. LEPTOGORGIA sarmenlosa ...
longispinosa THOUARELLA

.MELITODES rugosa
MoPsEA tenuts . ... ..

patule BATHYPATHES
- plane EUANTIPATHES ...
-PRIMNOELLA aniarctica ...

PRIMNOELLA auslralosi@ ...

.PRIMNOELLA distans
PRIMNOISIS ambigua
PrIMNOISIS antarctica ...
PRIMNOISIS armata
Primno1s1s fragilis
‘PRIMNOISIS sparsg .

iracemosa EUNEPHTEYA ...
tramosa .CALIGORGIA -
roseq CLAVULARIA ... ...

wugosa MELITODES e

-sarmentose LEPTOGORGIA ...
ScrLEroPTILUM grandiflorum
'sparsa.PRIMNOISIS

spinosa ASCOLEPIS S

rsplendens ASCOLEPIS -
STENELLA acanthing
‘striala THOUARELLA -

+

tenuis Moprsea

THOUARELLA longispinose -
"THOUARELLA striata
THOUARELLA vartabilis ...

transversale FLABELLUM

UMBELLULA cafpenters ...~

UMBELLUTA Killikers = ...

variabilts THOUARELLA ...

ventilabrum CALIGORGIA

z;amz;formis CARYOPHYLLIA

e

L



PLATE Vill.

VOL. IX.

S8ERIES C.

AUSTRALASIAN ANTARCTIC EXPEDITION.




SERIES C. VOL. [X. PLATE IX

AUSTRALASIAN ANTARCTIC EXPEDITION.

'XJ"%

S AR Fa Lo nER
Pret i
PR Sy CESESTLRIOR
3‘1 :

i
R
- .
Ny 4
¢ %
e
(1
®
Mt
Ab
bk
o
.y
. v
X i
N o
o p
) y
o
r -
& 42, o
4 N
A 5
A - M
o ; e
) 9, e o
P e, .’! (
T i o
o SR
b
M} ) Nvo
el wl ™
B g .
) i e
2 b o
) g Kr
L -
> -
A
Lk y
WA H
'
)
o
%
-\
b
o)
)
5
e

(o)}
A5
T,
-




PLATE X.

1X.

VOL.

SERIES C

EDITION

EXPE

AUSTRALASIAN ANTARCTIC




AUSTRALASIAN ANTARCTIC EXPEDITION. SERIES C. VOL. IX. PLATE XI.




VOL. IX. PLATE XIl.

SERIES C.

“‘.v ‘. ~
Ceag @ ate s
0 °

AUSTRALASIAN ANTARCTIC EXPEDITION.



AUSTRALASIAN ANTARCTIC EXPEDITION. SERIES C. VOL. 1X. PLAYE XIll

—AUTOZ

AUTOZ

A Al

PASS

LONG-CAN

LONG- SEPT









