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I.—  Supplementary  Observations  on  the  Anatomy  of  Spirilla
australis,  Lamarck  *.  By  Prof.  R.  Owen,  C.B.,F.R.S.,  &c.

[Plates  I.-III.]

1  The  Zoology  of  the  Voyage  of  H.M.S.  Samarang,’  4to,
1848,  includes  a  monograph  on  this  subject  (pp.  6-17,  pi.  iv.),
at  the  conclusion  of  which  the  following  particulars  are  noted
as  “  still  remaining  to  be  determined  :—such,  for  example,  as
the  structure  of  the  male  organs  and  that  of  the  female  organs,
particularly  as  to  whether  the  oviduct  be  single  or  double,
whether  complicated  by  glandular  enlargements  or  associated
with  nidamental  glands  ;  the  brain  and  cranium,  the  principal
nerves,  the  tongue,  beak,  and  lips;  the  structure  of  the  eyes
and  the  condition  of  the  eyelids  ;  the  relations  of  the  shell  of
the  Spirula  ,  and  especially  of  its  last  or  open  chamber,  with
the  muscular  system  of  the  animal  ”f.

The  materials  on  which  the  descriptions  in  the  above
u  monograph  ”  were  founded  consisted  of  a  headless  speci¬
men  with  the  hind  end  of  the  mantle  torn  off  (referred  to  the
Spirula  Peronii  ,  De  Bl.  {),  of  part  of  the  mantle  with  shell
attached  of  a  Spirilla  reticulata  ,  Ow.  §  (taken  by  Dr.  Bennett,

*  1  Encyclopedie  Methodique/  pi.  456.  fig.  5.
t  Op.cit.  p.  16.  I  Ibid.  pi.  iv.  figs.  1,  4,  5,  6.
§  Ibid.  pi.  iv.  figs.  ?>,  9,  10.
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“  Proboscides  Arist.



6 Prof.  R.  Owen  on  the  Anatomy



of  Spirula  australis,  Lamarck.  7

*  See  u  Monogr.  on  Spirula,'  up.  at.  pi.  iv.  fig-  11.
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ing  muscular  part  are  “smooth”  and  disposed  in  longitudi¬
nal  bands.

The  lower  ends  of  the  liver-lobes,  or  continuations  of  their
capsules,  enter  the  last  chamber  of  the  shell,  and  contribute
to  form  the  hemispheric  mass  (PL  II.  fig.  4,  2  ),  from  the  cap¬
sule  of  which  the  membranous  siphon  (ib.  v'j  is  continued.
The  outer  cellular  membrane,  or  covering  of  the  liver,  is
condensed  where  it  connects  the  lobes  with  the  u  hemispheric
mass,”  and  forms  a  well-defined  border  of  the  part  occupying
the  last  shell-chamber.

The  liver  consists  of  well-defined  pyriform  sacculi  ;  the
obtuse  round  blind  ends,  being  next  the  capsule,  give  the
reticulate  appearance  (PI.  II.  fig.  4,  l).

The  last  chamber  of  the  shell  is  filled  by  a  solid,  soft,
hemispheric  body,  covered  by  delicate  smooth  membrane,  from
which  the  small  siphuncle  (ib.  v)  is  continued.  The  dissec¬
tion  made  with  the  view  of  determining  the  nature  and  con¬
nexions  of  this  membrane  is  represented  in  figure  4,  PI.  II.,
the  shell  being  removed.

The  shell-membrane,  continued  from  the  fibrous  sheath
formed  by  the  origins  of  the  retractores  capitis  et  infundibuli,
divides  into  two  layers,  one  of  which  (v!)  is  continued  over
the  exterior  of  the  shell  and  is  lost  in  the  periostracum;  the
other  lines  the  last  chamber,  coating  its  contents  (  2  ),  and  is
continued  therefrom  to  form  the  membranous  siphon  (  v  ')  ;
from  this  a  third  thin  layer  extends  from  near  the  basal  cir¬
cumference  of  the  hemispheric  body  (  2  I  upon  the  “capsula
propria”  of  the  liver.  This  being  removed,  the  structure  of
the  hepatic  gland  is  indicated  by  an  irregular  subhexagonal
pattern  of  the  surface.  A  circular  indent  of  the  shell-mem¬
brane  marks  the  terminal  margin  of  the  calcified  part  of  the
last  chamber.  In  the  siphon  fine  muscular  fibres  could  be
traced  the  whole  length.

The  calcareous  siphon  (PI.  II.  fig.  2,  v  )  slightly  diminishes
as  it  passes  backward,  and  is  surrounded  by  a  raised  border
where  it  enters  the  aperture  in  the  next  septum.

The  anterior  aorta  passes  to  the  interspace  of  the  u  retrac¬
tores  capitis,”  and  goes  forward  alongside  the  oesophagus.
Dorsad  of  this  aorta  the  vena  cava  (PI.  III.  fig.  3,  e)  enters
the  same  fissure  and  receives  the  hepatic  vein,  vdiich  emerges
between  the  cystic  follicles  and  the  duodenum.  It  then  pene¬
trates  the  urocardial  chamber,  divides,  and  develops  the  renal
follicles  (c?,  d).

Each  branchial  heart  (PI.  III.  fig.  3,  b,  b)  is  semicircular,
subcompressed,  with  a  small  spherical  appendage  (c)  ;  it  re¬
ceives  the  large  vein  with  w  hich  the  renal  (?)  spongy  appen¬
dages  are  connected.  These  follicles  contained  small  coagu¬
lated  masses,  consisting  of  filamentary  groups  ot  cells,  bent
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upon  themselves  at  acute  angles,  and  of  minute  granules.  A
slight  pressure  destroys  the  form  of  most  of  these  filamentary
groups  *.

The  right  branchial  vein  (?)  crosses,  dorsad  of  the  branchial
heart  (reflected  upward  in  fig.  3),  in  the  form  of  a  cylindrical
canal,  and  enters  the  smaller  end  of  a  transversely  extended
systemic  ventricle  (a)  ;  the  left  branchial  vein  (?)  enters  the
opposite  end.  Each  branchial  vein  is  continued  from  the
ventral  side  of  the  gill-base.

The  systemic  heart-substance,  or  u  bulbus  arteriosus”  [k),
bends  forward  at  right  angles  to  the  main  ventricle  (a),  and
near  the  entry  of  the  right  branchial  vein  («').  A  smaller
posterior  aorta  (/)  is  given  off  from  near  the  middle  of  the
back  part  of  the  transverse  ventricle.  This  aorta  supplies  the
nidamental  glands  and  succenturiates,  the  hemispheric  mass  of
the  last  shell-chamber,  also  the  capsule  applied  to  the  umbilical
parts  of  the  shell-whorls.

From  the  inner  surface  of  the  ventral  part  of  the  mantle,
distad  of  the  border  of  the  pallial  valve,  a  vein  emerges;  on
the  inner  surface  of  the  dorsal  part  of  the  mantle  are  glisten¬
ing  bands  of  transverse  fibres  intercepting  orifices  or  trans¬
verse  slits  of  the  sinus  continued  from  the  veins  from  the
“  retractores  capitis  ”  and  salivary  glands.

The  gills  (PI.  II.  fig.  1,  a,  a!-,  PI.  III.  fig.  3  ,g,g')  are  two
in  number,  of  the  same  structure  as  in  other  Dibranchiates;
they  are  rather  larger,  relatively,  than  in  Loligopsis  ,  but  have
the  same  number  of  laminae  (twenty-four  pairs).  From  the
basal  half  or  rather  more  of  the  fleshy  stem  is  continued  the
freenal  fold  above  mentioned  (PL  III.  fig.  1  ,f),  the  layers  of
which  are  continuous  with  the  general  serous  membrane  of
the  visceral  chamber.  The  gill  (a  1  in  fig.  1,  PI.  II.)  is
reflected  to  show  the  opposite  surface.

The  specimen  confided  to  me  for  dissection  was  a  female.
The  generative  organs  consist,  as  in  Sepia,  Septiola,  and  Rossia  ,
of  an  ovary  (PI.  III.  fig.  1,  h),  an  oviduct  (PI.  II.  fig.  3,  e),
with  an  oviducal  gland  (ib.  fig.  3,  d  ;  PI.  III.  fig.  6,  d  ),  and  a
pair  of  nidamental  glands  (PI.  III.  fig.  1,  c,  c  ;  PI.  II.  fig.  3,  c).

The  ovarium,  filled  with  ovisacs,  the  largest  of  which  are
II  millim.  in  diameter,  occupies  the  left  side  of  the  fundus  of
the  visceral  chamber.  The  oviduct^  is  continued  from  its  an¬
terior  part,  and  is  soon  dilated  by  ova,  of  large  relative  size,
as  in  Sepiola  and  Rossia.

*  In  the  sac  lodging  the  homologous  follicles  of  the  Pearly  Nautilus,
Van  der  Hoeven  found  “a  calcareous  reddish-white  and  friable  con¬
crement  :  I  believed  it  to  contain  uric  acid  ;  but  the  chemical  inquiry  of
Prof.  Van  der  Booncliesch  has  not  confirmed  my  supposition  ”  (“  Contri¬
butions  to  the  Knowledge  of  the  Animal  of  Nautilus  pompilius,"  Transac¬
tions  of  the  Zoological  Society,  vol.  iv.  p.  24).
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*  Anat.  &  Pliys.  of  Invertebrates,  Bvo,  1855,  p.  583.
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sorte  de  calotte  se  continuant  par  sa  circonference  avec  l’enveloppe  de
celle-ci,  et  donnaut,  au  fond  et  vers  le  bord  inferieur,  naissance  a  un
prolongement  tubiforme  penetrant  et  s’attachant  dans  le  siphon  de  la
premiere  cloison,  puis  se  continuant  sans  autre  adherence,  a  ce  que  je
suppose,  jusqu’a  son  origine  vers  le  sommet  de  la  coquille,  dont  j’ai  pu,
en  effet,  ie  retirer  sans  briser,  dans  une  longueur  considerable;  en  sorte
que  l’on  peut  dire  que  celle-ci  est  dans  un  prolongement  du  muscle  colu-
mellaire  ou  retracteur  de  la  tete  et  de  ses  appendices,  et  que  le  siphon
membraneux  n’est  lui-meme  qu’une  partie  de  ce  muscle/’  —  Op.cit.  p.  379.
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Plate  II.

Fig.  1.  Dissection  showing  the  funnel  and  its  retractors,  gills,  a  nidamen-
tal  gland,  ovary,  and  part  of  the  shell.  Magn.  3  diam.

Fig.  2.  Dissection  of  parts  of  Spirula  ,  from  the  mouth  (m)  to  part  of  the
shell  (r);  the  letters  are  explained  in  the  text.  Magn.  3  diam.

Fig.  3.  Head  of  Spirula,  with  pallial  valve  and  muscles,  and  female
organs  of  generation.  Nat.  size.

Fig.  4.  Parts  of  Spirula,  including  the  lower  salivary  glands,  liver,  and
contents  of  last  shell-chamber.  Magn.  3  diam.

Fig.  5.  Muscular  mass  of  retractors  of  head  and  funnel  of  Spirula,  and
their  attachment  to  the  last  shell-chamber.  Nat.  size.

Fig.  6  .  Acoustic  organs  and  contiguous  parts.  Magn.  4  diam.
Fig.  7.  Digestive  organs.  Magn.  4  diam.
Fig.  8.  Shell  of  Spirula,  with  hemispheric  mass  filling  terminal  shell-

chamber,  raised  ;  also  part  of  mantle  and  terminal  disk.
Fig.  9.  Terminal  chambers  of  shell,  laid  open  to  show  origin  of  siphon

and  contents  of  last  chamber.  Magn.  2  diam.

Plate  III.

Fig.  1.  Female  organs  and  funnel.  Magn.  3  diam.
Fig.  2.  Alimentary  canal,  hepatic  lobes,  interior  of  funnel,  and  last  shell-

chamber.  Magnified.
Fig.  3.  Circulating  and  respiratory  organs.  Magn.
Fig.  4.  Digestive  organs  ;  mass  of  retractor  muscles.  Magn.
Fig.  5.  Portion  of  oviduct,  with  left  gill  and  branchial  heart.  Magn.
Fig.  G.  Termination  of  oviduct  with  oviducal  gland.  Magn.
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