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THE  collection  of  Actinian  larvee  from  the  Indian  Ocean,  though  small,  proves  to  be

of  considerable  interest.  It  consists  of  thirteen  different  types  ;  of  these  four  belong  to

the  group  Zoanthidea,  three  to  the  Cerianthidea,  and  the  remaining  six  probably  to  the

Actiniaria.  The  chief  interest  of  the  collection  lies  in  the  four  Zoanthidean  larvee  ;  they

are  all  new  species  of  the  genus  Zoanthina  (v.  Beneden*),  and  they  form  a  considerable

addition  to  the  few  species  so  far  recorded.  There  are  only  single  specimens  of  all  the

types  in  the  different  groups  with  the  exception  of  one  Zoanthina,  which  has  two

representatives.

The  larvee  were  brought  home  in  formalin  in  seawater.  Subsequently  they  were

put  into  a  saturated  solution  of  corrosive  sublimate  for  one  hour  and  stained  with  borax

carmine.  Serial  sections  were  cut  at  right  angles  to  the  oro-aboral  axis  and  stained  with

picronigrosin.  The  second  larva  of  the  Zoanthidean  with  two  representatives  was  cut

longitudinally.
Zoanthidea.

Four  different  forms  of  larve  are  assigned  to  this  group,  but  they  all  belong  to  the

same  type  as  Semper's  first  larva,  to  which  v.  Beneden  gave  the  generic  name,  Zoanthina.

Carlgren  slightly  modified  and  extended  the  diagnosis  of  the  genus:  “  Pelagische  Antho-

zoenlarve  von  eiformiger  Gestalt  mit  einer  ringférmigen,  transversal  verlaufenden,

geisseltragenden,  tiefen  Furche,  die  den  Kérper  in  zwei  Partien,  einen  oralen  kleineren,

die  die  Mundscheibe  und  das  Schlundrohr  enthiilt,  und  einer  aboralen  grésseren,  mehr  lang

gestreckten,  teilt  .”

The  four  forms  belong  to  undescribed  species.  Larva  IV.  is  rather  discoidal  than

egg-shaped.  All  have  twelve  mesenteries,  of  which  six  are  incomplete,  among  them  being

the  dorsal  directives.  Three  of  the  species  have  the  microtype  arrangement  of  mesenteries,

but  larva  II.  has  the  microtype  arrangement  on  one  side  and  the  macrotype  on  the  other.

Of  this  arrangement  Duerdent{  recorded  examples  as  a  variation  in  adults  of  Palythoa

mamallosa  (Ell.  &  Sol.),  Palythoa  caribea  (Duch.  &  Mich.)  and  Gemmaria  variabilis

(Duerden),  both  genera  belonging  to  the  Zoanthidea.  The  endodermal  swellings  on

*  Plankton  Expedition,  Les  Anthozoaires,  1898,  p.  196.
+  Nordisches  Plankton,  Zoantharien  Larve,  x1.  1906,  p.  89.
{  Trans.  Roy.  Dub.  Soc.  2,  vi.  1898,  Jamaica  Actiniw,  p.  331.
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the  mesenteries  of  larva  IIL.  are  of  interest,  as  is  also  the  peculiar  development  of  the

filaments  and  endodermal  outgrowths  in  larva  IV.

1.  Larva  I.  Zoanthina  diamanta,  n.  sp.  (Pl.  28,  figs.  1,  2.)

The  specimen  is  ovoidal,  3  mm.  long  by  2°25  mm.  in  diameter;  it  is  a  light  brown

colour  with  darker  brown  patches.  The  circular  groove  is  deep  and  carries  long  flagelle  ;

the  oral  part  is  smaller  than  the  aboral,  the  base  of  which  tapers  somewhat.  There  are  no

longitudinal  depressions  on  the  surface  and  no  tentacles.

The  buccal  orifice  is  circular  but  the  stomodzal  cavity  is  fissure-like.  The  stomo-

deeum  reaches  almost  to  the  circular  groove,  and  is  conspicuously  ridged  over  the

attachments  of  the  mesenteries.  All  the  mesenteries  extend  from  one  pole  to  the  other,

passing  through  the  narrow  pedicle  between  the  oral  and  aboral  halves.  The  endoderm

forms  a  short  central  pillar  into  the  aboral  end  of  the  ccelenteron,  which  is  also  largely

obliterated  by  thickenings  of  the  parietal  endoderm.  The  mesenterial  filaments  are  direct

continuations  of  the  stomodzal  ridges  and  extend  almost  to  the  aboral  end.

The  ectoderm  is  a  well-marked  epithelium  containing,  (1)  numerous,  small,  radially

directed  nematocysts,  each  with  a  close  spiral  filament  and,  (2)  deeply  stained,  ovoidal,

granular  and  mucous  gland  cells,  the  whole  densely  packed  together  on  its  surface  ;

beneath  lie  numerous  spherical  nuclei  with  a  few  larger,  possibly  immature  nematocysts,

and  there  is  a  thin  nervous  layer  over  the  structureless  lamella.  The  ectoderm  both  of

the  stomodzum  and  of  the  mesenterial  filaments  is  ciliated,  with  numerous  granular

gland  cells  and  a  few  mucous  cells;  there  are  no  nematocysts.

The  structureless  lamella  is  relatively  thick  and  contains  a  few  isolated  cells.  The

muscles  form  a  single  layer  over  well  developed  banners  in  the  mesenteries.  Parieto-

basilar  muscles  are  also  present.

The  endoderm  is  comparatively  dense  with  spherical  nuclei  near  its  free  edge  ;  large

patches  of  a  yellow,  slightly  granular  substance  and  scattered  yellow  granules  are  found  in

it,  particularly  over  the  mesenteries.

Loc.  Lagoon,  Peros  Banhos,  Chagos  Archipelago,  9  fathoms.

2.  Larva  II.  Zoanthina  variabilis,  n.  sp.  (Pl.  23,  figs.  3,  4.)

The  two  specimens  are  similar  in  appearance  and  size  to  larva  I.,  but  there  are

indications  of  ridges  on  the  surface  and  the  aboral  end  is  less  tapering.

The  stomodzeum  extends  to  the  circular  groove  and  is  conspicuously  ridged,  the  ridges

continuing  on  to  the  mesenterial  filaments,  which  are  convoluted  towards  the  aboral  end.

The  mesenteries  extend  to  the  aboral  end,  and  are  large  and  conspicuous  in  the  pedicle.

They  are  broad  and  thick,  and  almost  fill  up  the  ccelenteron  ;  those  which  are  incomplete

are  sharply  bent  backwards,  on  the  sides  on  which  their  muscles  lie,  towards  the  polyp

wall.  At  the  aboral  end  is  a  central  column  of  endoderm,  to  which  radiating  endodermal

outgrowths  from  the  base  and  sides  are  fused  for  part  of  its  length.

The  histology  of  the  tissues  is  similar  to  that  of  larva  I.,  but  the  ectoderm  and  the

endoderm  are  much  thicker  ;  the  deeply  situated,  possibly  immature,  nematocysts  in  the

external  ectoderm  are  very  numerous.  The  endoderm  is  crowded  with  small  round  yellow
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globules,  like  yolk  globules.  The  muscular  fibres  form  a  single  layer  and  parieto-basilar

muscles  are  present.

Loc.  Off  Salomon  Atoll,  Chagos  Archipelago,  surface  ;  two  specimens.

One  specimen  has  been  cut  into  transverse  and  the  other  into  longitudinal  sections.

The  former  has  the  mesenteries  in  the  stomodzeal  region  arranged  on  one  side  in  the

microtype  manner  and  on  the  other  in  the  macrotype.

The  arrangement  in  the  other  larve  of  the  genus  is  that  the  dorsal-directives  are

incomplete  mesenteries,  viz.  do  not  meet  the  stomodzum  and  have  no  filaments,  while  the

ventral  directives,  being  complete,  fuse  with  the  stomodzeum  and  have  filaments;  laterally,

complete  and  incomplete  mesenteries  alternate  from  the  dorsal  to  the  ventral  side,  the

whole  arrangement  being  the  microtype.  In  the  larva  now  referred  to,  on  the  side  with

the  macrotype  arrangement,  the  mesentery  next  but  one  to  the  dorsal  directive  is  complete

in  that  it  extends  to  the  stomodzeum  throughout  its  length,  but  it  is  not  provided  with

a  filament  on  its  free  edge.  In  the  cases  referred  to  as  described  by  Duerden  it  is  the

usually  incomplete  mesentery  of  the  second  pair  from  the  dorsal  directives.

3.  Larva  III.  Zoanthina  sladeni,  n.  sp.  (Pl.  28,  figs.  5,  6.)

The  specimen  is  1°5  mm.  long  by  1:125  mm.  in  diameter  ;  its  colour  is  white.  The

pedicle  is  comparatively  long  and  the  circular  groove  deep.  The  oral  part  is  marked  by

twelve  longitudinal  depressions,  but  the  aboral  part  is  not  grooved;  no  tentacles  are

present.

The  stomodzeum  extends  to  the  circular  groove  and  is  a  fissure-like  opening  at  the

base  of  a  rather  ovoidal  buccal  orifice  ;  no  ridges  are  present.  The  mesenteries  reach  from

the  oral  to  the  aboral  pole,  and  towards  the  latter  both  extend  almost  equally  into  the

coelenteron  ;  in  the  pedicle  the  incomplete  mesenteries  are  minute.  There  is  no  aboral

pore,  but  the  centre  of  the  aboral  surface  is  depressed  externally  and  this  gives  rise

to  an  upgrowth  within  the  ccelenteron,  in  some  sections  simulating  the  pillar  found  in  larvee
I.  and  II.

A  peculiar  feature  of  the  mesenteries  is  the  development  of  endodermal  outgrowths  as

in  fig.  6.  They  are  circular  in  section  and  consist  of  much  vacuolated  endoderm  with

a  central  axis  formed  by  the  structureless  lamella  ;  neither  gland  cells  nor  nematocysts

occur  in  them.  On  examining  sections  from  the  oral  to  the  aboral  end,  these  outgrowths

are  seen  near  the  base  of  the  stomodzeum,  and  there  they  are  fused  together.  Near  the

base  of  the  circular  groove  6  are  distinct,  5  in  a  circle  with  1  in  the  centre.  Towards  the

aboral  end  the  complete  mesenteries  are  bent  sharply  back  from  the  centre  of  the

ccelenteron  on  the  side  opposite  the  muscles.  At  these  bends  the  structureless  lamella

and  the  endoderm  of  the  outgrowths  are  fused  up  with  the  corresponding  structures  of

the  mesenteries,  more  aborally  appearing  to  be  the  direct  radial  continuations  of  the

mesenteries  on  which  the  filaments  look  like  appendages  (fig.  6).  Nearer  the  base  the

filaments  stop,  and  the  mesenteries  left  are  in  half  their  breadth  formed  of  the  above

outgrowths*.  Similar  endodermal  swellings  are  found  on  the  free  edges  of  the  incomplete
mesenteries.

*  It  is  useless  to  speculate  on  the  function  or  the  homologies  of  the  outgrowths  here  described,  as  there  is
only  one  larva  and  the  early  stages  of  its  development  are  quite  unknown.
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The  ectoderm  is  a  broad  layer  with  long,  granular  gland  cells  passing  almost  to

the  structureless  lamella,  regular  nematocysts  with  close  spiral  and  also  a  few,  small,

ovoidal  nematocysts  with  loose  spiral.  The  mesenterial  filaments  are  ciliated  with  granular

gland  cells  and  ovoidal  nematocysts  ;  the  stomodzeal  ectoderm  is  similar.  The  endoderm

of  the  column,  stomodzeum  and  mesenteries  is  crowded  with  zooxanthelle,  and  contains

a  number  of  ovoidal  nematocysts.  Throughout  the  endoderm  are  patches  of  a  slightly

granular,  perhaps  yolky  substance.

Loc.  Off  Salomon  Atoll,  Chagos  Archipelago,  surface.

4.  Larva  IV.  Zoanthina  gardineri,  n.  sp.  (PI.  28,  figs.  7—12.)

The  specimen  is  somewhat  discoidal,  1-4  mm.  long  by  2°5  mm.  in  diameter;  the

colour  is  yellow-brown.  The  aboral  part  forms  almost  a  shallow  saucer  into  which  the

base  of  the  oral  part  accurately  fits;  the  circular  groove  is  shallower  than  in  the  previous

larvee.  Twelve  longitudinal  depressions  on  the  surface,  corresponding  to  the  attachments

of  the  mesenteries,  are  found  on  both  parts  and  to  some  degree  on  the  oral  and  aboral

surfaces  (fig.  7).  There  is  a  still  deeper  depression  on  the  aboral  surface  than  in  larva  IIL,

this  forming  an  upgrowth  within  the  ccelenteron.

The  stomodzeum  nearly  reaches  the  circular  groove  and  is  wider  than  in  the  previous

larvee,  almost  quadrilateral;  no  ridges  are  present.  The  mesenteries  reach  from  pole  to

pole,  but  the  incomplete  ones  are  very  small  in  the  pedicle,  where  the  complete  mesenteries

almost  fill  up  the  ccelenteron  ;  aborally  they  are  of  nearly  the  same  radial  width.

The  ventral  directive  mesenteries  show  peculiarities  which  are  present  to  some

degree  in  the  two  lateral  pairs  of  complete  mesenteries.  On  examining  serial  sections  the

following  structures  are  found  :

(a)  Towards  the  base  of  the  stomodzum,  near  the  stomodzeal  wall,  a  piece  of  detached

endodermal  tissue  is  seen  in  each  space  between  the  ventral  directives  and  the  nearest  pair

of  lateral  complete  mesenteries.

(b)  These  unite  with  the  two  complete  mesenteries  on  either  side  of  each  space  and

also  with  the  endoderm  of  the  stomodeeal  wall  (fig.  8).

(c)  On  the  free  edge  of  each  of  these  webs  of  tissue  an  epithelium  appears,  which

lower  is  found  to  be  due  to  the  growth  upwards  and  outwards  over  them  of  the  free  lower

edges  of  the  stomodzum  ;  structureless  lamella  is  next  seen  below  this  epithelium.

(d)  In  each  space  the  web  continues  for  some  distance  attached  to  the  mesenteries

on  either  side.  Then  their  attachments  to  the  lateral  mesenteries  cease  and  they  appear

as  outgrowths  from  the  directive  mesenteries  (figs.  9,  10).

(ec)  The  stomodzum  terminates  and  the  ventral  directives  are  free  with  the  out-

growths,  which  are  now  clearly  those  of  the  mesenterial  filaments,  attached  to  one  side  of
each.

(f)  On  the  opposite  side  of  each  of  the  directives  an  enormous  thickening  of

endoderm  appears,  leaving  fissures  below  as  in  fig.  11.  These  later  become  filled  up,  but

the  endoderm  of  these  sides  of  the  mesenteries  is  always  very  thick.

Similar  structures  are  found  also  in  the  other  spaces  between  the  complete  mesenteries,
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but  their  relationship  is  less  clear  (figs.  8—11).  The  whole  would  appear  to  be  a  stage  in

the  growth  downwards  of  the  stomodzeal  ectoderm  to  form  the  mesenterial  filaments.  No

trace  of  such  structures  are  found  in  connection  with  the  incomplete  mesenteries.

The  ectoderm  resembles  that  of  the  last  larva  (III.)  with  both  types  of  nematocysts;

mucous  cells  are  conspicuous.  The  stomodzeal  ectoderm  and  the  mesenteries  are  likewise

similar.  The  muscle  banners  are  especially  conspicuous.  The  endoderm  is  also  similar,

ovoidal  nematocysts  being  particularly  abundant  on  the  mesenteries  near  the  stomodzeum.

It  exhibits  a  quantity  of  granular,  greenish-yellow  substance  and  patches  of  large  bright

yellow  granules.

Loc.  To  the  South  of  Saya  de  Malha  Bank,  surface.

Cerianthidea.

Three  larvee  belong  to  this  division;  one  is  a  new  species  of  Dactylactis,  v.  Beneden*,

and  the  others  approximate  most  closely  to  Ovactis,  v.  Benedent,  but  are  new.  All,  as  is

usual  in  the  division,  show  the  right  side  preceding  the  left  in  development,  and  larvee  II.

and  III.  are  in  a  stage  when  there  is  only  present  the  right  mesentery  of  the  couple  in

formation.  The  orientation  is  the  same  as  that  given  by  v.  Beneden  ;  the  terms  right  (7)

and  left  (/)  are  used  for  the  sides  to  the  right  and  left  of  the  directives  when  viewed  from

the  position  of  the  chamber  of  multiplication.

5.  Larva  I.  Dactylactis  cerfensis,  n.  sp.  (Pl.  24,  fig.  13.)

The  larva  is  translucent  and  measures  3  mm.  from  the  aboral  end  to  the  end  of  the

longest  tentacle  by  2  mm.  in  greatest  diameter.  The  peristome  is  introflected  and  without

lips;  no  aboral  pore  is  present.  Eleven  marginal  and  ten  labial  tentacles  are  developed  ;

the  former  approximate  to  each  other  at  the  base  and  there  is  no  circular  groove  separating

them  from  the  column.  There  are  12  mesenteries,  5  on  each  side  of  the  2  directives,  and

12  chambers,  1  of  direction,  1  of  multiplication  and  5  on  each  side.  A  marginal  tentacle

is  found  above  each  chamber  except  that  of  multiplication  ;  the  labial  tentacles  lie  against

the  marginals,  but  there  is  no  tentacle  above  chamber  5  /.

Towards  the  oral  end  mesenteries  57  and  5/  do  not  reach  the  stomodzeum,  but  in

lower  sections  both  reach  it,  though  5/  only  through  2  sections  ;  both  of  these  mesenteries

stop  short  considerably  above  the  aboral  end;  5/  has  no  filament,  but  owing  to  the  loss  of
certain  sections  no  statement  can  be  made  as  to  57.  The  directives  are  the  shortest  of

the  remaining  mesenteries  and  have  no  filaments.  The  latter  are  found  on  all  the  rest  and

are  markedly  convoluted  on  1,  2  and  4.  No  acontia  are  present.  There  is  a  deep  sulcus

with  flagellated  cells  differentiated  for  a  considerable  distance,  but  the  presence  of  a

hyposulcus  and  hemisulci  is  doubtful.

The  marginal  tentacles  are  quadrilateral  in  section  though  slightly  flattened.  The

ectodermic  muscles  are  most  highly  developed  on  their  adaxial  sides,  but  near  the  column

they  are  well  developed  on  their  abaxial  sides  also.  Their  nematocysts  are  long  and

narrow  with  a  close  spiral  filament.  There  is  no  glandular  zone  and  the  ectoderm  of  the

column  is  without  glands.  The  latter  has  a  few  tentacular  nematocysts  with  others  larger

*  Plankton  Expedition,  Les  Anthozoaires,  1898,  p.  103.  +  loc.  cit.,  p.  84.
SECOND  SERIES—  ZOOLOGY,  VOL.  XV,  51
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and  obliquely  placed.  The  ectodermic  longitudinal  muscles  are  well  developed,  but  there

are  no  ridges  of  the  structureless  lamella  for  their  support.

The  mesenterial  filaments  have  numerous  granular  glands  and  some  large  deeply

stained  nematocysts  with  alight  central  axis.  The  stomodzeum  has  well  developed  ridges,

and  its  ectoderm  has  both  the  tentacular  and  mesenterial  nematocysts  as  well  as  granular

gland  cells.

The  endoderm  is  much  vacuolated.  It  forms  a  definite  layer  on  the  walls  of  the

stomodzeum  and  of  the  column,  but  most  of  this  region  is  filled  in  with  delicate  tissue,  no

definite  boundary  limiting  the  mesenteries.  Near  the  aboral  end  the  mesenteries  are  well-

defined  and  leaf-like  in  section.

Loc.  Providence  reef,  off  Cerf  Island,  surface.

Genus  Ovactis,  v.  Beneden.

V.  Beneden  defined  the  genus  as  follows*:  ‘‘  Larves  ovoides  ou  pyriformes,  qui  l’on

prendrait  &  premiére  vue  pour  des  ceufs.  Elles  portent  a  la  périphérie  du  disque  buccal  un

cercle  de  mamelons  tentaculaires  marginaux,  si  peu  saillants,  qu’’  peine  ils  s’apergoivent  &

Veil  nu,  quoique  les  larves  mesurent  plusieurs  millimetres  suivant  leur  grand  axe.  L’ap-

parition  du  tentacule  médian  est  trés-tardive  ;  elle  est  toujours  postérieure  &  la  formation

des  quatre  premier  couples  de  tentacules  marginaux.  II  n’en  existe  encore  aucune  trace

chez  des  larves  pourvues  de  douze  tentacules  chez  O.  brasiliensis.  On  peut  en  dire  autant

des  tentacules  labiaux.  Je  n’ai  trouvé  aucune  indication  de  ces  organes  chez  aucune  des

especes  rapportées  &  ce  genre.  Le  céne  buccal  est  peu  saillant.  I]  existe  des  fibrilles

musculaires  longitudinales  sur  les  deux  faces  des  sarcoseptes  latéraux.  Les  cloisons  iS

seules  portent  des  aconties.  Les  cloisons  directrices  atteignent  4  peu  prés  le  pdle  aboral.”

The  two  larvee  in  the  collection  are  neither  egg-shaped  nor  pyriform,  but  sub-spherical,

flattened  on  both  their  oral  and  aboral  surfaces.  No  longitudinal  muscular  fibres  are  found

on  the  lateral  mesenteries  and  there  are  no  acontia.  The  time  of  the  development  of  the

median  tentacle  is  not  known,  but  in  the  second  larva  (larva  III.),  where  there  are  tenta-

cular  processes,  the  median  process  is  the  smallest  so  that  it  is  evidently  late  in  developing.

6.  Larva  II.  Ovactis  superficialis,  n.  sp.  (Pl.  24,  fig.  14.)

The  larva  is  colourless,  translucent  and  almost  spherical,  flattened  orally  and  con-

siderably  depressed  aborally  ;  its  length  is  2  mm.  and  its  maximum  diameter  2°8  mm.  On

each  side  of  the  median  plane  the  oral  surface  is  raised  forming  the  lips  of  the  buccal  cone.

There  are  no  tentacles  nor  rudiments  of  tentacles.

In  transverse  section  the  stomodzeum  is  small,  quadrilateral  above,  but  nearer  the

enterostome  broadly  elliptical.  A  sulcar  groove  is  differentiated,  there  are  stomodzal

ridges  near  the  enterostome,  and  both  hyposulcus  and  hemisulci  are  present  but  short.

There  are  17  mesenteries  which  are  all  complete,  8  on  the  right  and  7  on  the  left  of  the

2  directives.  Mesentery  8  is  the  shortest,  then  mesentery  7/  and  next  mesentery  7  7.

With  the  exception  of  mesentery  6/,  which  nearly  reaches  the  base,  all  the  mesenteries

extend  to  the  aboral  end.  The  mesenteries  in  transverse  section  are  somewhat  leaf-like  in

*  loc.  cit.  p.  84.

i ae
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form  ;  no  muscles  can  be  distinguished.  There  are  mesenterial  filaments  on  all  except

8  and  7/.  Convolutions  are  found  on  mesenteries  1,  2,  4,  and  6,  and  also  mesenterelles  ;

on  mesenteries  4  7  and  6  /  they  are  slight.  There  are  no  acontia.

The  ectoderm  of  the  column  has  granular  glands  and  a  few  spiral  nematocysts  ;  that

of  the  stomodzum  is  similar.  The  tissue  of  the  mesenterial  filaments  has  numerous

granular  glands  and  a  few  spiral  nematocysts  occur  in  the  filaments.  The  structureless

lamella  is  produced  into  long  narrow  processes  simple  or  branched  which  bear  the  longi-

tudinal  ectodermal  muscles.  The  endoderm  is  a  thin  but  compact  layer  on  the  column  and

stomodzeum  ;  on  the  mesenteries  it  is  much  vacuolated.

Loc.  Off  Salomon  Atoll,  Chagos  Archipelago,  surface.

7.  Larva  II.  Ovactis  indiana,  n.  sp.  (Pl.  24,  fig.  15.)

The  larva  is  like  the  last,  but  it  is  shrunken  in  places;  its  length  is  2°5  mm.  and  its

maximum  diameter  2°75  mm.  The  peristome  is  introflected  and  there  is  no  buccal  cone  ;

the  edge  of  the  peristome  is  seen  in  the  sections  to  be  produced  into  protuberances,  the

beginnings  of  tentacles,  above  some  of  the  mesenterial  chambers.

The  stomodzeum  has  a  broadly  elliptical  cavity;  it  possesses  no  ridges  and  the

epithelium  of  the  sulear  groove  is  not  differentiated;  a  hyposuleus  and  hemisulci

are  present.

The  ectoderm  of  the  stomodeum  is  in  direct  continuity  with  the  mesenterial

filaments.  There  are  17  mesenteries  near  the  oral  end,  8  on  one  side  and  7  on  the

other  side  of  the  two  directives.  Mesentery  8  is  the  shortest,  then  mesentery  7  /,  and

these  do  not  extend  below  the  stomodzeum;  the  next  shortest  is  mesentery  77.  Near

the  oral  end  there  are  17  inter-mesenterial  chambers,  but  below  the  stomodzeum  only

14.  Mesentery  8  and  mesentery  7/  have  no  mesenterial  filaments;  the  rest  have

filaments,  except  mesentery  7  7,  which  has  a  terminal  swelling  not  continuous  with  the

ectoderm  of  the  stomodeum  but  provided  with  spiral  nematocysts.  The  filaments  of  the

even  numbered  mesenteries  and  also  17  and  /  are  convoluted.  In  section  the  mesenteries

are  leaf-like  and  those  which  have  convolutions  have  also  mesenterelles.  Acontia  are

absent.

In  the  ectoderm  of  the  column  are  numerous  glands,  some  large,  stained  blue,  con-

taining  large  granules,  others  small,  stained  red,  containing  small  granules.  Nematocysts

of  the  common  form,  long  and  narrow  with  a  close  spiral,  are  numerous,  and  at  the  oral

end  and  on  the  peristome  are  a  few  exceptionally  large  nematocysts,  deeply  stained,  with

straight  axes.  On  each  of  the  tentacular  prominences,  or  on  the  column  just  below  each,

is  a  group  of  mucous  gland  cells.  Greenish  spherical  bodies,  which  in  some  cases  have

a  rough  external  surface,  are  fairly  numerous  near  the  base  of  the  ectoderm  ;  in  transverse

section  they  show  two  or  three  lightly  coloured  spots.  The  mesenterial  filaments  have

closely  packed  granular  glands  and  a  few  spiral  nematocysts;  the  stomodzeal  ectoderm

is  similar,  with  additional  long,  narrow  and  deeply  stained  nematocysts.  The  ectodermal

muscles  are  carried  on  rounded  projections  of  the  structureless  lamella.  There  is  as  yet  no

trace  of  muscles,  but  banners  have  commenced  to  form.

Loc.  Lat.  4°  16’S.,  long.  71°  53’  E.,  North  of  Chagos  Archipelago,  25  fathoms.
51—2
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HEXACTINIAN  LARVA.

The  Hexactinian™  larvae  described  by  vy.  Beneden  formed  two  groups:  (1)  larvee

with  8  mesenteries;  (2)  larvee  with  24  mesenteries;  these  larve  he  did  not  name.

In  1906  Carlgrent  divided  his  larvee  into  four  groups  according  to  their  mode  of  life,

the  arrangement  of  the  tentacles,  and  the  time  when  the  latter  begin  to  develop.

“A.  Larven  mit  einem  pneumatischen  Apparat,  mit  vielen  Tentakeln  und  vielen

Mesenterienpaaren:  die  Minyaden.  (Nicht  in  nordischen  Meeren  angetroffen.)

B.  Larven,  die  parasitisch  an  Medusen  leben,  und  also  nur  in  zweiter  Linie  ein

pelagisches  Leben  fiihren.  Die  Tentakeln  werden  in  dem  Achtmesenterien-stadium

angelegt.  Alle  sechs  Exocoeltentakeln  des  Halcampulastadiums  sind  in  dem  Stadium
mit  acht  Tentakeln  vorhanden.

C.  Larven,  die  wiihrend  liingerer  Zeit  pelagisch  leben  und  die  bis  zu  einem  Stadium

mit  zwei  Mesenteriencyklen  keine  Tentakeln  entwickeln.

D.   Larven,  die  als  solche  ein  kiirzeres  Leben  haben  und  die  in  dem  Achtmesenterien-

stadium  Tentakeln  ausstiilpen.  Nur  zwei  Exocoeltentakeln  des  Halcampulastadiums  sind

in  dem  Stadium  mit  acht  Tentakeln  vorhanden.”

In  the  collection  there  are  six  different  types  of  larvee  which  probably  belong  to  the

Hexactiniae,  and  if  so,  according  to  Carlgren’s  divisions,  they  should  all  be  placed  in

group  C.  Of  these  six  larvae,  two  have  8  mesenteries,  three  have  12,  and  one  has  20,  and

all  are  without  tentacles.

It  is  impossible  to  classify  them  generically  and  specifically.  All  that  can  be  said

is  that  they  are  probably  all  different  species  and  that  the  larvee  with  more  mesenteries

do  not  represent  older  stages  of  the  larvee  with  fewer  mesenteries  :  apparently  they  are

not  the  same  species  as  any  that  have  been  so  far  described.

The  chief  points  of  interest  are  the  presence  of  embryos  in  one  of  the  specimens

with  only  8  mesenteries  and  the  peculiar  relation  of  the  mesenterial  filaments.

Larva  wits  Eiaut  MESsENTERIES.

8.  Larva  I.  (Pl.  24,  fig.  16.)

The  larva  is  white  and  subspherical,  its  aboral  end  produced  into  a  hollow  pro-

tuberance  ;  its  length  is  ‘5  mm.  and  diameter  ‘75  mm.  There  are  eight  radiating  grooves

on  the  peristome.

Eight  complete  mesenteries  are  present,  continued  to  the  base  but  little  projecting  in

that  part;  with  their  well-developed  muscles  they  have  the  Edwardsian  arrangement.

Filaments  are  present  on  all,  but  on  the  directives  they  only  extend  through  a  few

sections;  they  are  much  convoluted  on  the  ventro-lateral  mesenteries.  Epithelial  cells

are  found  on  the  enterostomal  wall  within  the  mesenterial  chambers,  due  to  the  edge  of

the  enterostome  either  being  slightly  turned  up  or  having  slightly  grown  up.  The

filaments  are  connected  with  this  epithelium,  which  also  grows  up  orally  on  the  dorsal

*  Plankton  Expedition,  Les  Anthozoaires,  1898,  pp.  150  and  183.
7  Nordisches  Plankton,  Zoantharien  Larve,  x1.  1906,  p.  80.
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sides  of  the  lateral  mesenteries,  becoming  detached  at  its  ends  so  as  to  form  free  filaments

within  the  chambers.  Such  a  free  filament  has  passed  through  the  left  dorso-lateral

mesentery.  Parieto-basilar  muscles  are  developed.

The  ectoderm  of  the  column  contains  granular  glands  and  nematocysts  with  close

spiral  threads.  That  of  the  aboral  part  is  very  thick  and  has  numerous  nematocysts  with

loose  irregularly  coiled  threads,  the  close  spiral  kind  being  absent.  The  ectoderm  of  the

stomodzeum  is  ciliated  with  numerous  granular  glands,  the  filaments  are  similar  with  large

and  long  nematocysts  with  close  spiral  threads,  and  others  which  stain  deeply  but  not

clearly;  there  are  thus  three  (or  four)  kinds  of  nematocysts.  The  endoderm  has  no

nematocysts  ;  zooxanthellz  are  present  in  its  cells  and  there  are  numerous  vacuoles  which

appear  to  have  been  occupied  by  them.  Between  the  mesenteries  parietal  endodermal

outgrowths,  which  are  large  aborally,  project  into  the  ccelenteron.

Loc.  South  of  Saya  de  Malha  Bank,  surface.

9.  Larva  IJ.  (Pl.  24,  figs.  17—19.)

The  larva  is  white,  cylindrical,  tapering  slightly  aborally  with  a  depression  but

no  pore;  it  is  1°5  mm.  long  and  1mm.  broad.  The  peristome  shows  eight  grooves,

which  continue  down  the  side  of  the  column.  The  stomodeeum  is  rather  more  than

a  third  the  length  of  the  column  and  has  a  circular  lip  about  its  middle  projecting  into

its  cavity.

The  eight  mesenteries  are  complete  with  filaments  on  all  and  reach  to  the  aboral  end,

but  their  muscles  are  too  little  developed  for  their  arrangement  to  be  ascertained.  The

filaments  on  the  pairs  of  directives  though  of  considerable  length  are  shorter  than  those  on

the  lateral  mesenteries  which  almost  reach  the  aboral  end;  on  the  lateral  mesenteries  they

are  much  convoluted.  There  is  a  distinct  upturned  fold  of  the  enterostomal  wall  and  the

connection  of  the  filaments  of  the  lateral  mesenteries  with  this  epithelium  falls  within  the

mesenterial  chambers.

The  ectoderm  is  only  preserved  in  a  few  places  and  its  detailed  structure  is

uncertain.  That  of  the  stomodzeum  has  granular  and  mucous  gland  cells  and  long

narrow  nematocysts  with  a  close  spiral  thread,  as  well  as  other  deeply  stained

nematocysts.  The  endoderm  is  much  vacuolated  and  the  ccelenteron  is  almost  filled

with  loose  endodermal  tissue.

Loc.  Mauritius,  5  miles  west  of  Black  River,  300  fathoms.

Within  the  endoderm  are  three  embryos  (fig.  20)  in  different  stages  of  development.

Four  embryos  were  described  by  v.  Beneden  in  the  larva  of  Zoanthina  nationalis

(v.  Beneden).  He  suggested  that  the  larva  and  its  embryos  were  offspring  of  a  viviparous

parent,  and  that  the  embryos  found  their  way  into  the  larva  within  the  parent  and

subsequently  continued  their  development.  In  all  parts  of  the  endoderm  of  the  present

larva,  particularly  in  that  of  the  mesenteries,  unicellular  cells  are  found  with  large

nuclei;  these  look  like  reproductive  cells.  It  may  also  be  remarked  that  with  the

ccelenteron  almost  filled  with  endodermal  tissue  the  entrance  of  young  embryos  is

unlikely.
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LARVA  witH  TWELVE  MESENTERIES.

10.  Larva  I.  (Pl.  24,  fig.  20.)

The  larva  is  opaque-white,  much  flattened  orally  and  aborally  ;  its  length  is  “5  mm.

and  diameter  ‘75mm.  There  are  12  radiating  grooves  on  the  peristome.  The  stomodeeum

is  short  and  without  ridges.

Of  the  mesenteries  8  are  complete  and  4  incomplete  but  their  muscles  are  so

little  developed  that  their  arrangement  is  uncertain.  Filaments  are  only  produced  for

any  distance  on  one  lateral  and  one  directive  mesentery,  and  on  these  they  have  very

large  nematocysts.
The  ectoderm  of  the  column  and  stomodzeum  is  thick  and  vacuolated;  nematocysts

are  comparatively  few  but  of  two  kinds,  small  with  a  close  spiral  thread  and  large  with

a  loose  spiral  thread;  granular  and  mucous  gland  cells  occur.  The  endoderm  is  compact,

with  numerous  zooxanthellz;  between  the  mesenteries  it  is  produced  into  the  ccelenteron

and  more  vacuolated.

Loc.  South  of  Saya  de  Malha  Bank,  surface.

11.  Larva  I.  (Pl.  24,  fig.  21.)

The  larva  is  opaque-white,  irregularly  cylindrical,  narrowing  aborally;  its  length  is

‘66  mm.  and  diameter  °5  mm.  There  are  no  grooves  on  the  peristome.  The  stomodzum

is  very  short.
All  the  mesenteries  reach  the  aboral  end,  but,  as  the  stomodzeum  is  excentric  and  as

the  parts  are  not  clearly  defined  on  the  side  where  the  mesenterial  chambers  are  small,  it

is  impossible  to  see  their  arrangement.  One  mesentery  has  a  much  greater  radial  extent

than  the  others  and  is  the  only  one  with  a  filament.  The  latter  has  large  spiral

nematocysts,  and  on  the  free  edges  of  two  other  mesenteries  similar  nematocysts  are

found  near  their  aboral  ends.

The  ectoderm  of  the  column  and  stomodzeum  is  similar  to  that  of  the  last  larva,

but  it  is  more  compact  and  only  the  smaller  nematocysts  are  found.  The  endoderm  is

likewise  similar;  zooxanthellae  are  numerous  and  smaller,  elongated,  homogeneously

staining  bodies,  pointed  at  each  end  and  quadrilateral  in  section.

Loc.  South  of  Saya  de  Malha  Bank,  surface.

12.  Larva  I7f.  (Pl.  24,  fig.  22.)

The  larva  is  translucent,  flattened  orally  and  aborally  and  shrunken;  its  length

is  1  mm.  and  diameter  1°66  mm.  The  stomodzum  is  long  but  of  small  diameter.

Of  the  mesenteries  8  are  complete  and  4  incomplete,  but  filaments  are  only  found

on  the  4  complete  laterals;  the  epithelium  of  the  enterostome  is  continued  on  to  the

sides  of  these  and  then  passes  to  form  their  filaments,  spreading  out  over  their  greatly

expanded  edges  (fig.  23).  Beneath  the  latter  occur  spherical  bodies,  homogeneous

parietally  and  vacuolated  within,  and  some  large  nuclei  are  found  near.  What  these

bodies  are  is  uncertain,  but  they  occupy  to  some  degree  the  position  of  reproductive

cells.  Muscles  are  not  distinguishable.

——
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The  ectoderm  is  thin  and  compact,  so  thin  indeed  that  the  nematocysts  with  close

spiral  threads,  which  alone  are  present,  are  placed  obliquely;  mucous  gland  cells  are

abundant.  The  stomodzal  ectoderm  is  thick  with  numerous  granular  glands  but  no

nematocysts,  and  the  filaments  are  similar  but  with  long  narrow  nematocysts.  The

structureless  lamella  is  thicker  than  the  ectoderm  and  also  than  the  endoderm,  which

is  peculiarly  thin.

Loc.  Three  miles  N.W.  of  Desroches  Atoll,  100  fathoms.

Larva  witH  Twenty  MEsENTERIES.  (PI.  24,  fig.  23.)

13.  A  single  translucent,  almost  spherical  larva,  1°5  mm.  long  by  1:2  mm.  in

diameter,  with  a  deep  depression  on  one  side  to  which  sponge  spicules  adhere,  has

12  complete  and  8  rudimentary  mesenteries.  The  stomodzeum  is  very  short.  Longi-

tudinal  muscles  are  present  on  some  of  the  complete  mesenteries.  Filaments  occur  on  all

except  the  couple  next  to  one  of  the  directive  pairs;  they  are  shortest  on  the  directives

opposite  to  the  pair  mentioned  above,  but  all  stop  some  distance  above  the
aboral  end.

The  ectoderm  is  a  comparatively  thick  layer  of  vacuolated  tissue  with  scattered

nematocysts  of  a  long  and  narrow  form  with  somewhat  irregularly  and  loosely  coiled

threads;  a  second  large  kind  of  nematocyst  is  found  and  granular  glands  are  present.

The  ectoderm  of  the  stomodzum  is  dense  with  the  first  kind  of  nematocysts  and  granular

glands;  it  is  continuous  on  the  sides  of  the  mesenteries  and  forms  the  filaments  which

have  spirally-threaded  nematocysts.

Toc.  Lat.  3°  31'S.,  long.  72°  27’  E.,  north  of  the  Chagos  Archipelago,  100  fathoms.
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EXPLANATION  OF  PLATES.

PLATE  28.
Zoanthidea.

Fig.  1.  Larva  I,  Zoanthina  diamanta,  n.sp.:  (a)  side  view;  (b)  oral  surface.
Fig.  2.  Transverse  section  of  larva  I,  across  aboral  part.
Fig.  3.  Larva  II,  Zoanthina  variabilis,  nsp.:  (a)  side  view;  (b)  oral  surface.
Fig.  4.  Transverse  section  of  larva  II,  across  aboral  part.
Fig.  5.  Larva  III,  Zoanthina  sladeni,  n.sp.:  (a)  side  view;  (b)  oral  surface.
Fig.  6.  Transverse  section  of  larva  III  showing  the  endodermal  swellings  and  their  attachment

to  the  mesenteries.

Fig.  7.  Larva  IV,  Zoanthina  gardineri,  n.sp.:  (a)  side  view;  (6)  oral  surface;  (c)  aboral  surface.
Figs.  8—12.  Transverse  sections  of  larva  IV,  showing  the  mesenteries  and  mesenterial  filaments,

series  drawn  near  the  enterostome.

PLATE  24.
Cerianthidea.

Fig.  13.  Larva  I,  Dactylactis  cerfensis,  n.sp.:  (a@)  side  view;  (b)  oral  surface.
Fig.  14.  Larva  II,  Ovactis  superficialis,  n.sp.:  (a)  side  view;  (6)  oral  surface.
Fig.  15.  Larva  III,  Ovactis  indiana,  u.sp.:  (a)  side  view;  (b)  oral  surface.

Hexactiniaria.

(1)  Larve  with  8  mesenteries.

Fig.  16.  Larva  I:  (a)  side  view;  (b)  oral  surface.
Fig.  17.  Larva  II:  (a)  side  view;  (b)  oral  surface.
Fig.  18.  Transverse  section  of  larva  II  showing  reflexed  free  edge  of  stomodeum  within

mesenterial  chambers.

Fig.  19.  Transverse  section  of  larva  II  showing  the  convoluted  mesenterial  filaments,  the  loose
endodermal  tissue  within  the  ccelenteron,  the  largest  embryo  cut  longitudinally  and
a  second  embryo.

(2)  Larve  with  12  mesenteries.

Fig.  20.  Larva  I:  (a)  side  view;  (0)  oral  surface.
Fig.  21.  Larva  II:  (a)  side  view;  (0)  oral  surface.
Fig.  22.  Transverse  section  of  part  of  the  wall  of  the  column  of  larva  III  and  a  mesentery

expanded  at  its  free  edge  in  which  are  spherical  bodies.

(3)  Larva  with  20  mesenteries.

Fig.  23.  Larva:  (a)  side  view;  (0)  oral  surface.
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