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THE PTEROBRANCHIA.

By W. G. Rmoewoon, D.Se. + .. -

\

. With T.wol Plates and Three Text.-ﬁgures.:

"INTRODUCTION.

The genus Cephalodzsaus was founded .by Mclntosh (8) in' 1882, for specimens
wliich he described as Cephalodiscus dodecalophus, dredged by the Challenger 'i‘_nf\
1876 in the Straits of Magellan, from a depth of 245 fathoms. These specimens;
described more fully. in 1887 (9), remained for a long time the.only Imown material o\fl
Cephalodiscus. - -

In 1903 Andersson (1) announced that Cephalodiscus had been re-discovered on-
the Swedish South-Polar Expedition, and since that date no less than fourteen new
- specles have been described, ; :

B}
i

- The report by Harmer (5} upon-the ]?teloblanchm of the ** Siboga ”* Expedition of

1899-1900, published in 1905, furnished descriptions of three new species. Two of these
were obtained on the expedition itself :—C. gracilis, from the east coast of Borneo,
between tide-miarks, and C. sithogae, from the South-east of Celebes, from a ‘depth of
41-51 fathoms; the third species, C. levinsent, was based upon a specimen belonging’
to the Copenhagen Museum, obtained .of the West coast of Japan, from a depth of 100

1

'fathoms

The National Antaxctic (** DISCOVBI_Y ) E\pechtlon of 1901 1904 obtalned two
new species from Ross Sea, one of which, C. nigrescens, from off Coulman Island, at a
dépth of 100 fathoms, was described briefly by Lankester (7) in 1905, and more fu]ly by
Ridewood in the report on the Pterobranchia of that expedition (11). '

 There is 1eason to beheve that material of C. mgrescens was obta,med from Ross
' Sea. as far bhack as 1841 or 1842 on the ““ Erebus ” and “* Terror ” Antarctlc Expedltlon .
" ‘but the material remained in the British Museum, umdentlﬁed until 1t was described bV
“Ridewood in 1912 (13), C. nigrescens has since the “ Discovery ” Expedition been
obtained " from the Graham Region at a depth of 137 fathoms by the second French
'Antmctlc (“’Pourquoi Pas ?”’) Expedition of 19081910, and s described by Gravler
(4) in the reports of that expedition ; also from Ross Sea by the British Antaxctic (" Terra
Nova,”) Expedition of 1910-1913, at depths varying from 190.to 300 fatlioms, and.
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described by Ridewood (report owt yel publzshed — WG R., nd ertembel 1917);
and on the Australasian Antarctic Expedition of 191 1-1914 hom oft Queen Mary Land,
at a depth of 120 fathoms (vide mfra p- OO)

The other new-species obtamed oni- the Discovery *.expedition was described
under the name C. hodgsont by Ridewood ¢11). The material was dredged from three

localities in Ross Sea at depths of 100, 130 and 300 fathoms.  More material of the

same species has since been obtained on.-the British Antarctic (© Terra Nova ™)
Expedition of 1910-1913 from Ross Sea, at depths of 140 to 300 fathoms (Ridewood,-
vide supra); also on the Australasian-Antarctic Expedition of 1911-1914 from off Adelie
Land, at a depth of 354 fathoms, and from off Queen Mary Land at depths of 110 and

120 fathoms mde fmfm P 13)

-

From the South Coast of the Cape of Good Hope Dr. Gilehrist collected during the
years 1900-1904, from depths of 29 to 130 fathoms, material of Cephalodiscus which
proved. to be of a new species, :md was ‘described. by Ridewood in 1906 (10) as C\

qz Tehristi.

Tn 1907 Andel sson (2) published in the Report on the Ptelobmnchm of the Swedish
South-Polar (“ Antarctic ) Expedition of 1901-1903, descriptions of the re-discovered -

" . C. dodecalophus, and five new species, two of them, C. aequatus and C'. inaequatus, beéaring

a general resemblance to C. dodecalophus and C. -hodgsoni,* while the other three,

0. solidus; C. densus and C. rarus, w ere markedly different from any.of the species at that

time known. This material was obtained from six localities in. the Grlaham Region,
the Falkland Islands and the Beagle Chaniel, from depths ranging bet\\ een 44 and 128
fathoms. - - : »

| Specnnens of C. densus have since been obtmned in Ross Sea, and are described
by Ridewood in the Repon; on the Pterobr: anchia of the British Alltdwtlo (*° Terra
_N_ova: .) ]'h?(delt_lOll of 1910-1913, and a” piece was obtained on the Australasian
Antarctic Expedition of 1911-1914 from off Queen Mary- Land at a depth of 120 fathoms
(vide wnfra, p. 22). €. solidus was also re-discovered on the latter expedition’ (p- 15),
the material being secured off Adelie Land at a depth of 318 fathoms.

An Ind,lan species was discovered by Schepotleft in 1908 oﬂ the Malabar Coast _
and off Ceylon, at depths of 5 to 11 fathoms, and in 1909 was described by him (14) as
C. mdicus.

,Another new specles was obtamed on the Scottish National Antalctlo (* Scotia ')
Expedition of 1902—1904 from the Burdwood Ba,nk, Falkland Islands at a depth-of 56
fathomis. This was descnbed in 1913as C. agglummns by Har mer and Ridewood (6).

_The last new spemes is one obtalned from the Nmth of \Te“ / ealaud at a depth
of IOO fathoms. on the Bntlsh Antalctlc (“ Terra Nova ) Expedltlon of 1910-1913;
bhe descnptlon of thls Wlll appear in, the rep01t on the Ptelobm,nchla of the e\pedltlon

T e There 1s_renson to believe that C. ineguatus is not specifically dlstmct from C. hodgsoni. (See 6, pp. 559-563.)
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. LOCALITIES. . .

‘ The material.of Cephalodiscus obtained on the Australasiem.Aﬁta,rctic.,.‘Ex'pedition
of 1911-1914 under the, leadership of Siv Douglas Mawson was dredged off, Adelie Land -
and off Queen-Mary Land from the four Station% enumerated below.

L'A'Statlon T—In- Common“ed]th Bay, Adehe Land Lat. 66° 50" S Lonor
142° 6" K.; 22nd Decembe] 1913; 354 fathoms te1npe1atme, 1 85 C

Station II—Oﬁ Mertz Glamel, L(Lt 66° 55" S.; Long 145° 21 E ;. 28th
Decembel., 1913; 318 fathoms; tempe] ature, 1-84° .C. :

Station VIII—Lat. 66° 8" S.; Long.-94° 17" K.; 27th-3anuar)-', 1914 ; 120
- fathoms; temperature not taken. . _—

Station XIT—Off Shackleton Glacier; Lat. 64° 32" S.; Long. 97° 20’ E.; 3l1st
January, 1914; 110 fathoms; temperature not taken. . :

At Stations I and 1I there was a bottom of thick ooze; at Sﬁa-tions VIII and XII
the bottom was clear with no evidence of any ooze. . ' '

MATERIAL OBTAINED: s

The material of C’epkalodzscus obtained on the Expedition includes no-new species.

Four species are represented-— —C. kodgsom, C. nigrescens, C. solzdus, and C. densus.
More than half'of the bulk of the material consists of C. hodgsonz, dredged from Stations L
VII, and XIT; but all that came from Stations I and VIIL is “ dead  —that is to say,
it consists of coencecium only, with no zooids. The dredge at Station VIIIL. yielded
" also C. nigrescens and O densus, onc plece of each. C. solidus was obtained -from -
Station II. :

"The collectlon occuples seven bottles,” each of a capacity ‘of- about 900 cc.
Denotmg these bottlés by the letters A —G, bottle A (from Station 1), and bottle C (from
Station V III) contain ““dead” C. hodgsons only Bottle D (also from Station VIII)
contalns C. densus and C. nigrescens and some “dead > C. hodgsoni. Bottles E, F, and
G'r (from Statlon XII) contain C. hodgsons only, and bottle B (from Statlon IT) C. solidus
only :

The material was fixed .either in corrosive sublimate solution, or corrosive
sublimate acetic acid solution, or 5 per cent. chromic acid solution, and subseqﬁently
transferred to alcohol. The preservation of the zooids of C. hodgsoni is good, but in
the case of the other three species, in which-the zomds live in separate tubes closed at
the ‘bottom, the appearances suggest tha.t the zooids had w1thdrawn into the ~deeper
parts of the tubes, and had undergone a certain amount of dlsmteoratlon before" the’
fixing fluid had diffused down the tubes to reach ‘them i in a su{’ﬁclently undlluted form‘
to be eﬂectlve . - Lo
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Genus CEPHALODISCUS. .
]

Genus: Cephalodiscus M‘Intosh. Zooids small, living as a social community
'\‘vithin a secreted coencecium, from the orifices or ostia of which they can emerge at will;
coencecium with a common branchlng cavity, of with a separate tubular cavity for each
z001d and its buds. Body of the zooid consisting of three parts, with separate divisions
of caalom —first part a shield, in the form of a flattened preoral disc, with a curved red
hne, used for crawhng and for secretlng the coencecium, containing a smgle coelomic
cavl_ty, which opens to the exterior by a pair of pores; second part a collar-reglon, with
a-paired ccelomic cavity, which opens to the exterior on each side by a ciliated canal;
collar. produced antero-dorsally into- a  lophophore of several pairs of arms, each arm
with two rows of tentacles; collar pr_oduce& postero-ventrally .into an oral lamella;
central nervous system situated in the ectoderm 'at the bases of the arms; third part,
the largest, a trunk- -region, with closed- ceelomic cavity, primarily paired, containing
the alimentary canal and gonads. ~Alimentary canal U-shaped, mouth ventral, behind
the stalk of the shield; anus on the antero-dorsal surface of the trunk, near the bases ofl
the arms. One pair of pharyngeal pores or glll‘shts near the-collar- oanals A, .more,
. or less tubular notochord projecting from the antero-dorsal wall of the pharynx ;" below
it, in the shield, a pericardial sac, with heart. Gonads simple, one pair, opening by
short ducts near the anus. Trunk prolonged posteriorly or ventrally, according to the ‘
degree of éxtension of the zooid, into 2 stalk, with a terminal sucker, around the edge-
of which buds are produced. '

~

e - Sub-genera of CEPHALODISCUS.

" Subgenus Demiothecie Ridewood.—Colony branching. Each ostium of the
coenoecium leading into a cavity which is continuous through the colony, and is'occupied .
"in common by the zooids and their buds. Transverse sections of the branches showing
the central cavity.surrounded by a wall of coencecial substamce, usually of irregular
thlckness, and sometlmes with inwardly pr0]ect1ng bars and rldges

Subgenus I{Zzozkecm Ridewood. Colony branchlng Each ostium of the coen(e-
cium leading into -a tube whlch is ocoupied by one . zooid and its buds. .The tubes
enlbedded in common coencecial substance, and dlsposed at a more or less constant
angle to the surface; the tubes either blind at their inner ends, or “connected up b)'
Jntercommunlcatmg tubes in the mlddle of the branch. T

. Sub-genus Orthacus Andersson.—Colony not branching, but in- the' form of a°
cake, or cone, or mass of irregular shape. Each ostium of the.coencecium leading into a
tube. which is occupied by one zooid and its.Buds. The tubes embedded in common
" coencecial substance, either for their whole length<or towards, their lower, blinds ends.-
only; the tubes more or less vertlca] either-closely set, and parallel, or lrregularly bentl'
and. straggling.
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S, 'CEPHALODISCUS. HODGSONI. _ : ;
- Lo (Plabe Vi) - ' SRR
AR ' Cepkalodzscus (Demwthecza) hodgsons. Ridewood (11). ‘
Colony’ 1rregularly branched, without cross-bars connecting up the branches
Maumum size” of known' speclmens 250 mm. hwh, 150 mm. wide. Width’ of a

branch, not including spines, mostly 4 to 6 mm., bt some terminal branches as

narrow as 3 mm., and some basal stems as thick-as 9 mm. Cavity of coenecéium
il'rer'fuhr continuous, and occupled in common by the zoolds and their buds
inner- surface smooth, cavity sometimes traversed by solid bars. Older’ pa.rts of
the coencecium of a deep amber colour, younger parts- colourléss. Ostla numerous;

irregularly plaoed oval, lateral or terminal; terminal ‘ostia rather funnel-shaped,” .

about 3 by 2 mm., lateral ostia smaller, mostly sessile; each ostium with from
two' to five long, more or less radiating spines, simple, forked, or branched ; length
of spines up to 20 or 25 mm., but the spines of rapidly growing terminal branches
commonly shorter (8 to 12 mm); spines frequently connected by crossbars, forming
an nnperiect meshwork; width of spines 0-6 to 1-0 mm., in terminal branches sometimes

‘not more than 0-4 mm. Zooids —length from free ends of the arms to end of body of .-

a fairly extended zooid 24 to 3-2 mm.; length from bases of arms to end of body 10 to
1-8 mm.;, . width of body 0-6 to 1-0 mm. Colour (of preserved zocoids) crimson-bfown
or'pale brown, fading to ochreous and cream-colour; male zooids commonly redder in
tint than female. On the assumption that C. wmequatus 18 synonymous with C. kodgsont
(6, pp. 559-563), colour of living zooids red or crimson, the body darker and. more brown
‘than the arms. Arms five or six pairs, axis of edch arm with an end-swelling, with
refractive beads. Male and female zooids and hermaphrodites (with.one ovary .and

one testis) occurring in the same colony, .but males or females usually preponderating. .

Teéﬁes short. Free ova measuring 0-45 by 0:33 mm., attached by a stalk Buds two
sometlmes three or four to each zooid. :

Material of Cephalodiscus hodgsoni was Obtamed from’ Stations I, VII and Xll
but. that from Stations I and VIII is “ dead,” (,onslstlng of coencecium only, with ro

zooids. The coencecial substance of Cephalodiscus, although shown in Andelssons-‘

1"ep'0rf, (2, p. 20) to be albuminoid in character, seems to be remarkably resistant, and
‘i)]:obabl}r remains more or less unaltered at the bottom of the sea for many years after
it has ceased to be inhabited. That some sort of change, however, does.take place is
* apparent from the fact that the “ dead ” material in bottles A, C and D (see p. 7) has
- sufferéd niore in transit frbm Australia to Loridon than has the material, with zooids,
in bottles |5, F and G. - The “ dead ** material is more brittle, and has broken up to a
greater extent; in consequence of the unavmdable shaking of the bottles than the 1est

. of the material. A »
The specimens (e.e., pieces. of colony) of C. hodgsont with zooids still within
(bottles B, F and: G, from Station XTI), although brought “up together, present
considerable - differences in -appearance that.are not likely to be attributable to:the
fact-that some of the pieces of material were'fixed in chromic acid solution and others

¢

Y i .
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in corrosive sublimate. solution. . At first glance -one might hesitate to say that the
two colonies represented in figs, 1 and 5 in plate VI belonged to the same species. The
former is pale in colour, of an amber tint, fading off in places to lighter shades; the
latter is very dark in colom a dalk brown, vergmg on blacL /The former 1s a
characteristic piece of O. ]eodqsom showing for]ung of the spines,. and cross- -connections
fOImmg a coarse net\vork the latter ShOW.S fokag of the spines,”but only. occasional
cross-connections: The appearance, moreover, of the latter rather suggests that the
colony was allowed to dry partially before being plunged into the fixing fluid, fpi‘ some
of the spines, while of normal dimensions in their basal parts aré much thinner and of
a shrivelled appearance distally, and there is a certain matting of the spines which i 18

c]ezuly unnatural.

No differences between the two colonies are to be noted ih the structure of then'
z00ids, so that the alguments must be- based upon the coencecial characters alone.
In the same bottle (bottle () with the specimen shown in fig. 1 are other fragments
(e q., fig. 2) of a much deeper tint, and with- the coencecial substance and spines firmer

'and less flexible; This firmness and dark ambm colom are known t6 be char actenstlcs

of the older parts of colonies of C. hodgsoni’; such par ts rarely have zooids, and-in the
abundant material of C. hodgsoni obtained on ‘the * Terra Nova ” Expedition large
colonies are commonly mét with'in which the basal parts are as shown in fig. 2 and the
upper parts, full of zooids, as in fig. 1; with an even gradation from one to the other

.extending over a distance. of several-inches. . Fragments of .colony of intermediate

character are also found in bottle G .of the Australasian Expedition, and one such piece
is shown in fig. 3. - Tt is less *“ brambly ” than that represented in fig. 2, and intermediate
in colour bet\\ een the pieces shown in figs. 2 and 1;-it has numerous zooids.

JLnothel piece from the same bott]e (ﬁg 4) shows an abr upt tLansmon from the
basal blambly, dall\-tmted stlﬁ empty coencecium to the terminal, pale, dehcate,

flexible pa.rt full of 7001ds Wh]]e it'is kiown, from a study of the material collected

by the “ Terra Nova,” that a co]ony of one species of O’epbalodzscus Mmay grow upon a
base of another specles—the cases in point are C. hodgsoni growing on C. nigrescens—

. yet there can be little doubt in the present instance that thete is here a new growth of

C‘ hodgsom upon a,n old and rather damaged basal piece of co]ony of the same species.

Continuing the argument with. regard to the piece of colony 1ep1:esented_;1n;

fig. 5, there are found in"the samé bottle with it (bottle E) basal pieces of the brambly
" kind. One of these (fig. 6) is of. speclal interest in that, while most of 1t is of the deep

amber tint characteristic of basal parts of colonies of C. hodgsoni, its upper part merges
into a very dark brown- or blackish: part exactly 1esemblmg that which forms the bulk

“of the plece shown in fig. 5. _ | .

- Other pieces of.colony in. bottle’ E are growing upon the skeleta] axis of a kind

' of Isidella, probably Ceratoisis, and the general character of the branching of the colony

is! determined. by that of the Alcyonarian; in. many places the calcareous axis is but
thinly coated over with coencecial: material, there belng no cawty occupled by zooids.
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Disregarding the differences in. the colour of the colonies shown in figs. 1 and 5,."
the differences in general facies would seem to bé attributable to differences in the
-tate of growth; one would-conclude, that is to say, that the former has beetni built- up'
rapldly, whereas the latter is a slowly- glown colony.

The specimens in bottle F call for no particular comment The 1a1gest plece
of colony is a little smaller than that shown in fig. 5; 1t has the appearaice of bemg a
slowly grown colony, and is more charactenstm both in. tmt and general fames of C.
. hodgsont than is the material of bottle B

The zooids in bottles F and G. are well. preserved— —the material in-bottle F was -
fixed in 5 per cent. chromic acid solution, and transferred to alcohol, and the fixation
of the material of- bottle G is not stated. The material in bottle E was ﬁxed In corrosive
mlbhmate solution, and transferred to alcohol and the zooids are not in good condition;.
they are darker in coléur than those of bottles F and G, and a little smaller. They

" have not been actually dried up, but their appearance and the shrunken look of the
coencecium suggest that the material had been allowed to become’ partlally dxy before
being put into the fixing fluid. The zooids. are extremely brittle, and the eplthehum'
of the free, portions of the tentacles of the arms is to a large extent missing,. probably

. scoured. off by the shaking of the bottles i in transw so that only the basement membrane

remains; as a kind of skeletal axis. o e '

As regards size, the zOoids agree fairly well with "one another, and with the
“typical material obtained on ' the National Antarctic (“Discovery ). Expedition (11),
In taking measurements it is only. the fairly extended zooids that are considered;
fourteen zooids were measured from the principal.piece of colony of bottle- B (fig. -5),
fifteen ﬁom the largest piece in bottle F, and sixteen from that in bottle G (fig. L.
The first meastrement given in the table below is the avelage of the measurenients in
millimetres from the tips of the arms to the caecal end of the body, the second is that
from the bases of the arms to the end of the body, and the third is the width of the

body. :

Bottle B =~ — 24 - 095 — 053
Bottle ¥ — 24 — Il — 057
‘Bottle ¢ — 29 — 14 — 066

‘ 'lhe arms are mostly ten in number, sometlmes nine, eleven or twelve; the axis
“of each ‘has an end-swelling with hlghly refractlve beads. Tt is not possible to deCLde
. W,hetheL the zooids i the material now under consideration show sexual _dunorph1sm '
in the occurrence of five-pairs of arms in females and six pairs in males, as is stated to
be regularly the case in the material obtained on the Swedish South-Polar Expedition
{Andersson, .2; C. tnaequatus is rtegarded as the same as C. hodgson?, 'see. 6,
- pp. 559-563), for the whole of the material proves to be immature. Of tlre sixteen
z00id$ examined from bottle G only one had gonads large enough to dissect out, and :
these were too small to enable one to judge the sex; of the fourteen- zooids from bottle E,

‘two had small ovaries, the others had: gonads- extremely minute, and too young to .
*20218—C  Vou. 111, PAB.T° v . N
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e

“enable one-to decide whether- they were ‘ovaries or testes; the ﬁfteen zo0ids examined
from bottle F had no recognisable gonads at all; one mlght almost be tempted to cal}
‘these neuter-zooids, were it not for the fact that in the other material minute gonads

were found, and in two of the zooids they.were deﬁnitely rec'ogjli§zl)ble' as young ova.ries.‘

" In the zooids of bottle E the oral lamella has a much more even mar gm ‘than 1s
usual, and shows scarcely any scalloping, although the five lobes on “each side can still
be recognised. If, as is possible, the zooids were moubund when plunged into the
fixing fluid, the conclusion may be dlawn that the intensity of the seallopmg in the
oral lamella of Cephalodiscus is to a ]arge extent a matter of muscular contraction at
the time of death. That the Zooids. in bottle L‘ were no longer vigorous when fixed is
indicated by the fact that the stalk arises- a]most from the extremity of the trunk and,

'not from the ventml surface. Andersson (2 plate 4) has obselved that in hvmg‘

zooids there is no ceecal end to the body, but the stalk is terminal ‘at the end of the
trunk. .The common appearance, in preserved materla] of the stalk arising from some

part of the ventral surface of the zooid,.is in a,ll probability due to the v1olent con-

traction, on death, of the great tract of Ventral muscle that. runs fOI‘WEle m the body.
from the.root or origin of the stalk. ‘

Fig. 1

Text- ﬁg JL.—Oral region of a zooid ot C. hodgsoni- sho“mg the oml lamella turned forward so as to direct the

food-current into the mouth, I, base of lophophore; m, mouth; ol oral lumel!a_,‘ 5.8., ;stnlk of the shield cut across,

showing the eavity within. -Drawn by camera Ineida, < (x 90) LT . : .

The conclusion seems to be justified that the’fuhefidn of the eral lamella is to
continue the system . of ciliated.grooves of the arm-axes and the basal parts of the.
lophophore towards. the mouth. .. Andersson has stated it as his opinion:that in living’
zooids ‘the oral lamella is forwardly directed; so-as to form a channel on each side :

_'leadmg from the base of the lophophore t6- the ‘mouth (2, pp.- 5 and 57); it s of
considerable interest, therefore, to find, in preserved matenal z001ds havmg the oral -,
lamella forwardly directed in a manner that would achieveé thIS end (text ﬁg 1) Only"

T “

kS
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two such:zooids. have been. found. in the present material, but confirmatory evidence. is
forthcoming. from. the: abundant materlal collected on the- British AntE'I‘thG (* Terra
: Nova.‘ ) Expedition. IR ' ' -

The buds in the materlal collected oceur usually two, sometlmes three, to each‘
AOOld All stages are found froim minute pear-shaped projections from the edge of the
e\trernlty of the parent stalk, up to well- developed buds, w1th fully grown arms, ready
to ‘separate off as 1ndependent zooids. - : .

CEPHALODISCUS NrGRESCnNs
| . (Plate VII, Fig. 2.)-
Cephalodiscus (I dzothecza) mgrescens Lankester (7).

Colony massive branching; maximum size of known specrmens —190 by 115 mm.,
with twelve branches ; maximum width of a s1ngle ‘branch—32 mm. ; minimum width of a
branch—5 to 9 mm. branches roughly cyhndrlcal stout. branches with rounded or
-tapermg apices. Colour greylsh translucent. -Ostia at the-ends of short, tubular, peris-
. tomes, but in' main sters of the colony frequently sessile; abaxial edge of the ‘peris:
tome produced into a blunt lip, but with no prominent ridge continued downward from
the lip. . No- spines.” Each o_stiumw-le_ading_f into -'a- tube .that ends blindly in
the middle part of the branch. = Width ‘of cavity- ofthe tubes—12 to. 13 mm.;
length—12 to 17 mm, on an average, but longer (20 t6 26 mm.) in thick
stems, and very short (4 to 5 mm) at the. tlps of the branches ; the' deeper parts
of the longest tubes shit off’ by ‘curved septa 50 that ‘the habitable "part of
the tube is’ reduced (commonly 8 to 14 mm. in lenrrth) Zomds—length from free
ends’ of the arms ‘to end of body of a falrly exténded, 'z001d 4 to 6 min. length from
bases of arms to end of body —2-5 to 3-5 mm. w1dth of body —about 0-9 mm. . Colour
(of preserved zoords) blaclnsh Arms uSually 7 pairs, sometimes 6 or 8 pairs; in well
preserved material fixed. In formalin ‘or in, aleohol the tentacles pale and- the axis rather
broad, with two. 1ong1tud1nal black bands, but In materlal fixed in pictic -acid,. and in
badly fixed alcoholic material the tentaeles and axis of a uniform dark broun or black
colour; no end-swellings with refractive ‘beads. ‘Male and female z00ids and
hermaphrodites (with one ovary and one testls) ooourrmg in the same colony. Testee.
long. . Free ova+0-6 by 0-5 up to 0-9 by 0-7 mm, not stalked Buds from 2t09 to

each zooid. o : . :

Material of Cephalodiscus nigrescens was dredged from Station VIIL. (Lat.
66°'87 8.; Long. 94° 17" E.; 120 fathoms; 27th-January, 1914). * It consists of three
pieces, obviously - portions of the sa.me -colony, for the:broken Surfices can ‘e’ 50
adjusted as«to fit- acoura,tely the- one agamst the other. The pieces weére lightly sewn
together before the photograph feproduced in Plate VII ﬁg was taken. " The height”
i§ 65-1Mm., and the greatest widthi-50 mm. - : T
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The colony is not altogether typical of . nigrescens. It is not-possible to say
whether ‘the material under consideration is'an upper portion of a large colony, or a
' colony. complete in itself, for the base is missing; the probabilities.aré in favour of the -
latter alternative.. Three places where growth is proceeding can-be recognised, and
these later on might have developed mto branches they are scareely long enough yet,
to be designated by that term. ’

The tubes in the middle of the mass are long, a8’ much as 30 mm. from the blind
end to the extremity of the lip of the peristomial tube iri some cases, and while their
upper halves radiate, and stand out obliquely to the vertical axis, their inner and lower
parts are nearly parallel to one another, and vertical, thus giving a section of the lower
part of the mass somewhat the appearance that.ore associates with the coencecium of.
C. solidus. The basal part of the mass being. missing, many of the long tubes are
broken across. Curved septa occur at irvegulai-intervals in the basal parts of ‘the -
longest tubes, reducing the inhabited part of the tube t0°20°mm. or less.

On comparing with typical material of €. nigrescens one is struck by the
remarkable length and thinness of the lip of.the peristomial tube ; the length of the lip
is frequently as much as 4-5 mm. The average internal dlameter of the tubes of the
coencecium.is 1-0 mm.; the diameter near the ostium is-1-2 to 1-4 mm. Some of the
blind ends of the tubes are much mére ‘bulbous than those of the type mftterlal dredged
by the ¢ Dlscovery (11), and have an mterna,l width of 17 mm.

The lip of the perlstomlal tube bemg anilateral, the thlckness of the tube on the
side on which the lip is situated is greater than that of the opposite side, and thls
thickening can be traced down the side of the tube for a considerable distance into the
interior of the common mass of the coenoecmm even oeeaswnally as far ¢ as 20 mm.

The peristomial tube 1tself not meludlng the lip, is short the dlsta.nee from
the lowest part of the ostial aperture to the general surface of common coencecial sub:-
stance being only 1-or 2 mm.; but at the three growing apices of the colony the distance
is as much as 4 mm., that is to say, the intervals between the bases of the peristomial
tubes have not yet been ﬁi_led up with common coencecial substance to the same extent
_ asin the older parts of the colony. The coencecial substance is fairly free from inclusions,
“but there can be recognised a few minute sand-grains and a number of irregular murky

bodies that, seem to be decalcified Foraminifera. There are. also in the coencecial
substance a considerable number of extremely minute cruciform erystals that disappear
when a piece of the coencecium is transferred from alcohol to wa.terJ and may be
presumed to have developed since the speclmen was removed from the sea.

The zooids are black, and of the same, size 'as-those of typical material obtained:
by the “Discovery” (11). . The arms are mostly fourteen in number, and the axes have
the characteristic double black band running ]ongltudlnally Of interest, as. bearing
_upon the question of. the disappéarance of the pigment in imperfectly preserved
material, dealt with'at' some lengfch in the report on the British Antarctic (““Terra
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."Neva ’)- Expedition, -and in the section of.the present. report, dealing with -C. soledus,

it is to be noted that in- the senal sections of a zooid of the. present material, cus.
transversely to the length, the-arm-axes towards the- outer side of the bunch show the-
double black mass distinctly; but those in the middle of the bunch do not; the preser-
vative: ﬂuld apparently did not reach the latter in time to prevent the dlsselutlon of the
plgment : .

The mdjority of the z00ids seem to bé young males. The mean diameter of a
transverse section of the mlddle part of the notochord is in one zooid 0-033 mm., and in
another 0-050 mm. Many buds are found, and of all stages; one falrly old ‘bud has as
many as 12 arms, which show thé first appea.rance of the two rows of tentacles

' CEPHALODISCUS SOLIDUS.~
(Plate VII, Figs. 3-5.) -

>

M_Cephalod-iscus (Orthazcds) solidus Andersson (2).

Colony not branching, in the form of a bulky mass or cake, measuring
up to- 250 or 300 mm. across, and 100 mm. high; the mass consisting of
closely set, vertically disposed tubes of uniform diameter, each with an' ostium' -

- at’ the upper end, and terminating blindly‘ below; the tubes pale ‘brown, "united,

except for a short distance at their uppér -ends, by common coencecial substance,
which may " contain’ sand-grains, fine sponge-spicules and>diatoms.” The common
coencecial substance moderately firm, like that of C. mnigrescens, not soft and

* -spongy like that of C.densus. Upper end of each tabe produced on one side into a-

short, thick, upright lip. Tubes in the middle of the colony measuring up to 100 mm.,
those (Lf; the sides shorter; w1dth of cavity of tube about 1-2 ' mm.;’ near the ostlum~w .
1-4 mm., in narrowest parts—l 0 mm. " Z 001ds—length from free ends “of the arms
to the end of body of-a fairly extended zoold—4 to 5 mm. ;. length from bases of arms

“to end of body—3-0 to 3-5 mm.; width of body—-1.0 mm. Colour (of preserved ”

zooids), blackish; but colour of zomds removed from their tubes and preserved in’

. 70-per cent. alcohol, not kept in.the dark, fading to raw umber or yellow- ochre Arms

usually eight pairs, axes not known to' possess the two black bands seén in arms of
C. mgrescens ; no end-swellimgs .with refractive beads. Male”and female zooids and
hermaphrodites (with one ovary and one testis) -occurring in the-same colony. Testes
long. Free ova—0-9 by 07 mm., not stalked. Buds many to each zooid, up to’
fourteen. - .- . : L P

Material of C'ephalodz'scus solidus was obtained from Station II (Lat. 66° 55'
S.; long. 145° 21’ E.; 318 fathoms; temperature 1-84° C.; 28th December, 1913),
and consists of five colonies -of .approximately uniform size," much smaller than the
type material of C. solidus obtained on the Swedish- Expedition (2). The tallest colony
(Plate 2, fig: 5} is roughly conical in- shape, ‘with a height of 40 mm., and a base of
60.mm., whereas the largest of the Swedish Fxpedlmon was a roundish ca]\e 100 mm.

c
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.. The.largest-colony; which for convenience of subsequent reference ‘may - be.

“térmed Specimen A; was subjected. to.a critical examination;. and-a vertical slice -of &
‘thickness .of 10 mm. was. cut from the- mlddle of it in-order to study-the course of the
tubes.” A photograph. of- the-section is: given in Plate-VIL, fig..3; and- a 'diagrammatic
Tepresentation of it in text-figure 2. The-longe'st-tubes,-(30 .mm.) are those that reach
the surmit of the cone; the tubes seen on the left of fig. 3 are about 16 .mm. long,
and are set. obhquely, those on the right are more vertical, and measure about 9 or
10 mm. The appearances suggest that- the part on the right is the- growing edge of
the colony, although the zooids found in the tubes of that part cannot be, 1eooamsed
as younge1 than tho:se in.the longer tubes of the colony

Text-fig. 2.—0C. solidus; diagrammatic ropresentation of a vertical section through the middle of a colony—Speeimen
A; Station II; x 1} Compare with the photographic reproduction of the same slice in Plate VII, fig 3. The tubos are
“the cavities occupicd by the zooids; the irregular, hollow: marks- between and hclow t.llc tubos ‘represent sand- E,rumﬂ

s

The ca,vn:y of each tube has a fanly umform dlameter of l 00 to 1 Oo mm. ..

unless the tube is contracted and wrinkled, as- it frequently is'in- celtfxm parts The
blmd ends of the tubes are very slightly dilated (1-1 mm.),and show septa. Some
of the tubes have curved septa along their course, and' not solely at the blind. ond
The substance of which the tube is composed is very thin and t;ough it _consists of
numerous extremely thin layers, and is of a darker tint than ‘the oommon ooenoecul
substance . S ; |

Each tube has arl ostium at the upper end, and the free extremity of the tube
18 contmuecl on one sule‘ into a short blunt llp, closely resembling that of O mgrescens
The SItua,mon of the lip with refelence to the middle and peripheral parts of the’ colony
1§ very inconstant;. the llp may be on the side of the tube .nearest the summlb of the

colony, on the side’ remote from the summit, or on one of tl1e two sutles that are Ladlally_

d1sposed with Ieference to the colony as a whole (te‘ct fig. ) N T L~

" The part of the.tube that proleots beyond the genexal surface of the- colony,
’the peustomlal tube, is from 4 to 6 mm. ih length; measuring to the‘end of ‘the lip

“



THE PTEROBRANCHIA—RIDEWOOD 17

A penstomlal tube consists of a tough, dark colomed hnlng, a’ continuation of the
“ tube.”” of the deeper part of the ‘colony, surrounded by paler substance, which is
thicker on’ the side where the lip-is than elsewhere. The external diameter of a
peristomial tube is about 2:0 mm. The internal dla,meter near the ostium ‘is about-
1-05 to 1-10 mm. A peristomial tube.seen from the side shows the layers of -growth,.
. running around the tube "and up.into-the lip. The layers are distinct near the
extremity, but they fade away below, and at the general level of the su].face above-
* which the peristomial tubes project the substance external to. the dark-coloured:
tube-lining merges into the soft, colourless conimon coencecial substance of-the colony.
A feature of interest seen in material of C. solidus at the British Museum
(Natural History) obtained at Station 94 on the Swedish South-Polar Expedition is
‘that certain tubes of the coencecium, still inhabited, are sealed up by a little circular
opercilur of coencecial substance set transversely across ‘the ostium. . Being transverse
to the axis of the tube, the disc is level with, the lowest part-of the openmg, but on -
'the opposite side of the ostium’ it is some Tittle distance from_the extremity of the lip. .
It is loosely attached at- its edges, and is readily removable, “and it is evidently only
~employed by the zooid as a temporary means of closing the tube. In the material -
of - the Aus’ma]asmn Antalctlc E\pedltlon there are. no pleOlSB equlvalents ‘of these
discs, but some of the ‘tubes . have a small quantity of very soft-ccencecial substance
cho]\mg up the ostia. In_both cases it may be that n the unnatural conditions
plevallmg from the time that the colony was caught in the: trawl up to the time when
it was dropped into the fl\mg fluid, the zooids made an effort at self- -preservation by -
a mpld ‘secretion of coencecial substance at the mouth of the tube Closed ostia have
already been noticed in the case of C. ni, Jrescens (11 p- 22; plate 4, fig. 13), but mn
those cases the tubes- were- empty and in basal parts of the branches; a general'”
. strengthening of the’ unihhabited basal part of the: colony was appalently in plogl ess,"
and the ostia became closed in the geneml deposit of new coencecial material.

In plate VII, fig. 4, is shown the top view of a, 1athe1 hemlspherlcal colony,
(Specimen-B);, the helght 1s-about 35 mm. and the greatest width 43 mm,

In four of the five colonies obtamed _the common coenoecml substance that
occurs- between the tubes, and consolidates ‘the whole into a rather firim mass, - 1s
densely: ]mplegnated with fine, colourless sand, and is continued as a basal layel or-
lump below the level of the blind ends of the tubes (text- ﬁg 2). The only other
iniclusions besides the sand-grains are some pale brown sandy tubes, ranging from 4 to
9-mm. in ]ength, and from 0:4 to 0-8 mm. in external width. " Mr. C. D. Sherborn ‘has’
been good enough to examine .these; - and informs me that they are the tubes of

- arenaceous For aminifera, probably some species of. Rhabdamnmm '

One of the colonies (Specin_‘len' E) 1s much less; sandy than- the others; ‘and is
more squat_in shape; it differs, moreover, in that the lower ends of the tubes project .
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freely below the general under-surface of the coencecium, some of them to the extent .-

of 10 mm. These free blind ends are mostly collapsed and wrinkled, in a “manner
suggesting that the distortion has occurred subsequently to the separation of the
colony from the sea-bottom. The under surface of this colony is in the preserved
state deeply concave, but the probabilities are that in natural conditions it was more
or less flat, and that the freely projecting, blind parts of the tubes Were lodged in a
substratum of mud or fine sand which has not been-agglutinated and incorporated
into the coenceciim. The sea-bottom at Station IT is stated by Mr. J. G. Hunter,
the Biologist of the Expedition, to be * thick ooze,” but since the four sandy colonies
and the single non-arenaceous colony were obtained from the same Station, it is not
easy to account for their differences, unless by the supposmlon of local dlﬂerences n

- the sea-ﬂoor

" The non- arenaceous, leathery colony, if splead out, would have a superﬁclctl area
of 75 by 40 mm. ; it is not more than 15 mm. high in the middle, not including the parts

of the tubes that project above and below. -On one side it spreads ot into a thin film

of common coencecial substance, transparent and not more than 1 mm,.in thickness,

with a few scattered tubes projecting 6 to- 10 ‘mm. below the su1face, and rising about
4 to 6 mm. above the surface some vertlcally, others obhquely directed towards the
hlghest part of the coIony In the thickest part of this colony the peristomial tubes -
attain a length of 8 mm., measured up to the extremity of the lip; in the four. other
colonies they rarely exceed 6 mm.

So far as the-zooids are concerned the material is not well preserved. The
method of preservation is not stated, but: the material is now in alcohol, and was probably
fixed in that fluid. Zooids found . the deep parts of the tubes are not in a suitable
condition for investigetion- they are but a black powdery mass. Dlsmtegramon had:
evidently set in before the preServatlve fluid had diftused down the, tube

In the case of future etpedltlons it would be well on’ chedgmg speeunens of .
Orthaecus or Idiothecia, to extract some of the zoolds immediately, and to fix them by
‘modern preservative methods.  In the case of species of Demiothecia such preeautions,
though desirable, are not so’ essential; 'it is remarkable how well-preserved are the
z001ds of C. dodecalophus obtained on the Challeﬁger ” Expedjtion

Z 001ds of the present material that are found in the upper parts of the tubes are
suﬁlmently well-preserved to enab]e the following points to be made otut. They agree in
size with those of C. solidus described-by Andersson (2, p. 11), who puts the total length
at.4-to 5 mm. One zooid with arms in a state of extension measured 6-6 mm. from the
tips of the arms to the cecal end of the body, 45 mm. from the bases of the arms to
the end of the body, and 0-9 mm. across the body. In six other zooids the corresponding
measurements were :—6-0, 3-9, 09 51 - 3-4, 09 50 36 0-8; 4G, 31, 0-8; 37, 24,

- 0-8; 32, 16, 08

Although most of the zooids 1 in the coenoeclum of Speumen A are males with a

: iong testls and a shorter one, two zooids -were found having ea,ch two-ovaries; it is
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established, therefore, that in this' material male and female zocids ocour” in-tubes'of
the same colony. “No hermaphrodite individuals were found The ov anes are about

three times as long as they are bload and have the form of an elongated pear, ’

[‘he shield of fall- ~grown zoolds s 1oughly circular in outlme and calls for no .-
special comment. There are‘eight pairs of arms, of the same uniform blackish; or datk.

. greenish brown tint as the rest of the zooid. - When mounted in dilute glycerine the

depth of colour is slightly reduced, and the more transparent parts show of a raw sienna
colour.  The epithelial cells of the neural surface of the arm-axis are taller than those
of the aponeural, grooved surface, but they have not the bloated and swollen appearance

_of those in the material of the Swedish Expedition (Andersson, 2. pl. 3, fig. 10), so that

one rather suspects that in the latter material the size of the cells is to some extent due-
to a swelling caused by the fixing reagent employed (corrosive sublimate acetic acid
alcohol).  The ﬁxmg 1eagent of the material of the Australasian Expedition at present
under constderation 1s presumed to be alcohol alone’ (supm)

It 1s sin’gularly difﬁcultin badly.preserved' zooids to distinguish between the
arms of C. solidus and C. migrescens. The two species, although relegated to different
sub-genera on account of coencecial differences, are very closely allied. The zooids in.
both-are blackish; of approxlmately the same size, and the internal st1uct;u1e is plactloa,lly
1dentlcal the only difference that one can point to with any degree of conﬁdence 1s that
in C. solidus the arms are mostly 51xtee11 in number, whereas in the great majonty of
zooids of C. nigrescens they are fourteen..

ln well pleselved AOOldS of the latter species there are clearly- recogmsable in
the arms & pair of rather broad. black bands, separated by a narrow pale band,
eKtenclmg along_the axis,of the arm, and running together into a single band at the tip. -
The pigmented epithelium of these bands consists of tall cells, and is confined to the
neural surface of the arm-axis; a few smaller pigmerit- eells are to be seen scatteled
along the dlsml halves of the tentacles of the arms. - . .»

Tu typical material of C. sohdus from Station 94 of the S\\edlsh South- Polar
Expedition there is tall epitheliim on the neural sulface of the arm axis, with just a
guspicion of black pigment; the material is well pr Féserved, and was mercurially fixed,
as above explained, and it may-be that the fixing ﬂuld has had the effect of swelling and
bleachmg the tall pigmented cells, much in the same way as picric acid does. the pigment=’
cells in C. migrescens (11, p: 25). There is no indication that these tall cells of C. solidus,
i pigmented, were disposed in the form of two longltudmal bands but the posmblhtyk

" is not exclided. |

In badly pleserved alcohol-fixed material of C. nigrescens the patred black band
on the arm-axis is not distinguishable, but the whole arm, indeed the whole zéoid, is-
stained a uniform black tint. Ifthe arms of such a zooid are_dlssoclated and'soaked for"
three hours in iveak Eau de Javelle (1 in 30), a general and uniform bleaching takes.

*20218—D  Vo. III, Pirr 2. | | . : ‘
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place,;. the paired black band. does not reappetu: . The jet-black tint of the arm (axis

.and tentacles alike) gradually gives place to a deep greenish  brown,* then to a pale
brown, and finally the arm becomes colourless: The arms of the zooids of the specimens

22

of C. nigrescens supposed to have been dredged by the  Erebus” and “ Terror ” in

- 1841 or 1842 (13) are uniformly black in colour, and although the coencecial charactérs

of the material are so obvicusly those of C. migrescens, 1 was not a little puzzled by the
failure to discern the paired black band of the arm-axis. ,

_ A recent inspection of abundant materlal obtamed on the Brltlsh Antalctlc
(“ Terra Nova’ ) Expedltlon shows that different portions of material of C. mgrescens

from the same Station, and presumably brought up in the same trawl, may show °

differences in the colour and- condltlon of the arms. From one Station, for mstance,
very large amount of C‘ mgrescens was obtdined. . Some of it was, fixed and preserved
in formalin solutlon and some in alcoho] “In the formalin-fixed ‘material and in some

of the alcohol-fixed material the paired bl_ac_k band. of the arm-axis 1s well marked, and

the other parts of the arm are pale; but in some of the alcokiol-fixed material the zooids

~ are in a very poor condition, and the arms are stained of a uniform black tint. Why
there should be this difference between the two lots-of alcohol-fixed material is difficult
t0 Comprehend the only suggestzon that I can offer is that the- amount of material -

br0ught up in.the trawl was 80 great that a-considerable:time elapsed before the last

portions of it received attentlon, and that the badly pleselved alcoholic material consists.
of some of the pieces of colony that were plactlcally dead before:they were placed m'_
" the spmt The questlon has its bearing upon, the zooids of ¢, solidus now under con-

sideration, for they show a umform b]ack stalnmg, and the geneml condition of
preservatlon is not good - :

!
v

Whether, therefore, in 11v1ng zooids of C. solidus, and in preserved material
fixed by some other methods than those adopted on the Swedish- and Australasian

Expeditions, the arm-axes show’ a paired black band, must for the present be left.

undecided. No features of the arms beyond the difference in their number in. the two
species are sufficiently definite to be rea,lly trustworthy as a means of distinction, but a
study of a large number of zoo,lds enables one to say that, on the whole, the arms: of
C. solidus are longer than those of C. nigrescens, the axis is rather narrower, and has a

more slender and tapering extremity; but the distinction is not final, for arms of
~ C. migrescens 1n a state of extension can show & Narrow axis, with tapermg extremity

(e.g. 11, pl 5, fig. 24). - o K

Tt i1s worthy of note that in material of C. solzdus from the Swedish Station. 944

now at the Bntlsh Museum (Natural History), the zooids tend to become paler in tlme,

‘_presumably by the action of light, for the fading of the black colout is most marked in

the zooids in the more superficial tp,bes, whereas those in the deeper parts of the colony

remain dark in tint. The pigment in C. solidus and C. nigrescens 1s probably not identical.

o Schcpotleﬁ has observed that Eau de Javelle turns the b] ack pigment of Rhabd’opleum grcemsh (dool Jahrh.
Abth f. Anat., vol. xxiii, pt. i 1906, p. 47;) i .

i
L

0



: : B ng PTEROBRA\ICHIA—RIDLWOOD S o 95

P
v

with that in C’ ‘gilehristi, the zooids of WhlGh yleld up their colour readlly to the fixing

and preserving fluids (3 p. 239). Reduction of black colour by the action of alcohol
1s also suspected in the case of C. agglutmans (6 p 544) T

.

- : o ' Fzg 3.
© Text-fig. 3.—~C. solidus; buds of matcrml coll(.ctod at btzmon 04 of the b\\ e(lmh South-Polar ]mcpc[lltlon of 1‘.)01-

1903, (X 5%).—A, two views of an extremely small bud; B, o bud showing first differentiation of the .posterior lobe.of
the shicld; C, a bud with the first pair of arms (levelopmg, D, a bud \nth three lmr., of arms developing; E, a bud

with five pairs of arme developing.

The buds are numerous, mostly from four to hine on each: zooilq.; oneyzo'pid was
found with as many as thirteen buds. . Most of the buds found are of a stage a little

| younger than that shown in text-fig. 3, C. They show a fmrly large shield, and no traces.

.of arms, and they agree with the buds of the Swedish specimens of C. solidus in the late

development of the arms, as well as in size, golour, and other respects. Since the’ Swedish
material available furnishes a more complete developmental series than that obtamed'

‘on the Australasian Antarctic Expedltlon, text-fig. 3 was drawn from selécted buds of

the type-material of C' sohdus obtamed from Statlon 94 of the Swedlsh South Polar

1 f ,

Expedition.
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CEPHALODISCUS DENSUS. :
(PlateVII fig. 1.) i L.
Cephalodiscus (Ortkaecus) ‘densus Andersson (2).

Colony - not branching, in the form 'of a bulky mass or cake, measurlng
up to 95 mm. across and 70 mm. ‘high (Swedish Expedl’mon material), and
130 mm. across and 100 mim. high (‘““Terra Nova” Expedltmn material); the. mass
consisting of closely set, vertrcally disposed ‘tubes of uniform diameter, each With
an ostium at the upper end, and “terminating blindly below; the tubes some-
times straggling, not closely set, noz- Straight ; the tubes united by very soft coencecial
substance for a part of their length, particularly. near their-bases, but in places standing
free for a considerable proportion of their length. Ostium set transversely, rarely
obliquely, to the end of the tube, the margin without" -lip, -uniform, thin, sometimes
with irregular external flanges. Tubes. colourless, or pale brown; sométimes encrusted
with sand-grains or diatoms; measuring up to 60 or 70 mm. in the middle of the colony,
towards the edges gradu'a,lly' shorter; width of cavity-of tube 1:0 to-1-2 mm., slightly
greater near the ostia; external diameter of free, part of a tube 1-6 mm.  Zooids —length
from free ends of the arms to end of body of a fairly extended zooid, 4 to 7 mm.; length
from bases of arms to end of body —2 to 4 mm:; width of body —0-8 to 1-0 mm. Colour
(of z00ids preserved in alcohol) greyish _whlte, ochreous, orange or brown. Arms usua,lly

8 pairs; no end-swellings with refractive beads.- Male and female zooids and herma.-

phrodites (with one ovary and one testis) occurring in the same colony. Testes long,
elongate, pyriform. Free ova—0-8 by 07 mm., not stalked. Buds many to-each
‘_zooid,‘from five to fourteen.

v

* Material of Cephalodiscus densus was dredged from Station VIII (lat. 66° 8’ S.,
long. 94° 17" E., 120 fatho‘ms, 27th January, 1914). ° This material consists of a fragment
of a large colony (pl. 2, fig. 1), and measures 55 mm. high and 80 mm. wide; ‘it is in a
ragged condition, and is poorly preserved so far as the coenccial substance i 18 concerned
although the condition of the zoords 18 very falr

The tubes.are about 30 to 50 mm. long, with an 1nternal width of I'1 mm., except
near the ostium, where the width increases slightly. The ostial ends of the tubes are
squarely truncated, without any lip.” Some of the tubes are united side by side to
within 2 or 3 mm. of the ostia, others have free portions up fo 20 mm. in length. There
ate a fair number of small sand- grams embedded In the common' coencecial substance

The colour of the zoords is pale—raw umber to cream colour. The zoords in
the deeper parts are darker in colour (burnt umber), rathet suggestlng that exposure
to light. has caused the colour to fade in the case of the zooids more superficially situated.
The zoords are smaller thd.l‘l those of the type of the Swedlsh Expedition (2), and zm-
average of eight selected zooids ylelded the following results :—total length 4-4 mm.
length from bases of arms to cacal end of.the body 2-0 mm.; width of body 1-0 mm.
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The arms are mostly- 16 in number, sometimes less. Although the piece of -

colony collected is so small, both males, females and hermaphrodites are found in 1t.
One of the hermaphrodite zooids is of interest as having both ovary and testis in a fully

rlpe condition, and among the buds in the basal end of the tube from which the zooid

was extracted was a free ovum, presumably extruded by the zooid in question. The
ova measure 0-8 by 0:65 mm. Buds are numerous, one zooid was found possessing
seven, and another elght buds. ’
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]LXPLA\TAT[O\T OF THE PLATES

, PLATE VI
Figs. 1- 4——C'ephalodiscus hodJS()m Rldewood Stat ‘(II Bottle G. Nat. size.,
Figs. 5 and 6-——6‘ hodgsony Rldewood Stat XIT, Bottle E. \Tat sue

(Photographs by Mzr. J H. Leonald)

. ~ . Prate VII
" Fig. 1. —Cepkalodzscus densus Andersson, ‘Stat. VIII, Bottle D. th ‘size.
Fig. 2.—C. mgrescens Lankester; Stat. VIII, Bottle ). Nat. size.

,Fig. 3.—C. solidus Andersson Stat 11, Bottle B. Nat. size. Vertical section
through the colony of which ‘the extelnal view is shown n ﬁg 5. A diagrammatic
representation of this section is shown in text-fig. 2. e

Fig. 4.—C. solidus Andersson; Stat. IT, Bottle B. Nat size. Top view of a
hemlsphemcal colony, Specnnen B. . - .
Fig. 5.—C. solidus Andersson; ‘Stat. 11, Bottle B Nat size. Side view of

a conlcal colony, gpeclmen A A medlan sectlon of this colony is sho“ n in ﬁg 3.

(Photoglaphs by C Buttelwmth) :
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@quatus CEPHALODISCUS
agglutinans CEPHALODISCUS... ... e
CEPHALODISCUS
'DE§IIOTHECIA R

desisus CEPHALODISCUS - -

dodecalophus CrrHALODISCUS

. \
gilchristi CEPHALODISCUS ... © ...\ ... -
gracilis CEPHALODIS'CUS ’
*  hodgsoni CEPHALODISCUS
IptoTHECIA
) tndicus CEPHALODISCUS ... ... e e
tnquatus CEPHALODISCUS ... ,
levensent CEPHALODISCUS ...
' nigrescens CEPHALODISCUS
OrTHECUS ... ‘ .
~ rarus CEPHALODISCUS | S
sibogez CEPHALODISCUS J
solidus CEPHALODISCUS v . s S
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CEPHALODISCUS DENSUS (Fig, 1), C. NIGRESCENS (Fig. 2),

C. SOLIDUS

(Figs. 3 5).

PLATE VIL

Nat. Size.
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CEPHALODISCUS HODGSONI. Nat. Size.
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