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through  two  successive  phases  :  the  first  would  correspond  to  the
form  A;  but,  in  consequence  of  the  resorption  of  the  large  central
chamber,  the  animal  would  construct  a  series  of  new  chambers  corre-
sponding  to  the  form  B.

In  all  the  species  examined  exact  measurements  have  shown  us
that,  supposing  the  central  chamber  to  be  absorbed,  the  space  set
free  between  the  first  serial  chambers  of  the  form  A  is  large  enough
to  allow  the  modified  chambers  of  the  form  B  to  be  developed.

It  now  remains  for  us,  before  pronouncing  in  favour  of  one  of
these  two  hypotheses,  to  trace  a  living  species  through  all  the  phases
of  its  evolution.  —  Comptes  Bendus,  May  28,  1883,  p.  1598.

On  Radial  and  Bilateral  Symmetry  in  Animals.  By  H.  W.  Conn.

The  relation  of  radial  to  bilateral  symmetry  among  animals  is
a  question  in  regard  to  which  there  has  been  considerable  discussion.
It  is,  however,  today  pretty  generally  acknowledged  that  the  type
of  radial  symmetry  must  have  preceded  that  of  bilateral  symmetry.
Two  important  views  are  current  as  to  the  origin  of  a  bilateral  form
of  symmetry,  such  as  is  presented  by  the  group  Vermes,  from  a  radial
symmetry,  such  as  we  find  in  the  Ccelenterata.  The  simplest  view,
of  which  Kay  Lankester  is  an  exponent,  is  as  follows:-  —

Starting  with  a  radially  symmetrical  larva,  this  view  supposes
that  the  two  forms  of  symmetry  arose  with  reference  to  the  stationary
or  locomotive  life  of  the  animal.  On  the  one  hand,  the  stationary
animal  retains  its  primitive  radial  symmetry  and  grows  into  a
radiate  adult.  On  the  other  hand,  the  locomotive  larva  is  modified
by  its  free  life.  Its  growth,  in  order  to  give  greater  freedom  of
motion,  results  in  an  elongation  of  the  body  in  a  direction  parallel
with  its  axis.  Such  a  long  cylindrical  body  would  of  necessity
soon  develop  swimming-organs  ;  and  these  swimming-organs,  in
order  to  give  greater  steadiness  of  motion  and  prevent  an  inconve-
nient  revolution  of  the  body,  would  appear  in  such  a  position  as  to
give  the  animal  an  upper  and  an  under  surface,  and  consequently  a
bilateral  symmetry.  With  the  continued  elongation  of  the  body,
the  digestive  tract,  which  at  first  ended  blindly,  also  would  elon-
gate  and  finally  acquire  a  posterior  opening  at  a  position  directly
opposite  the  mouth.  This  view,  then,  supposes  the  body  of  the
radiate  animal  to  elongate  in  the  direction  of  its  long  axis,  and  a
bilateral  symmetry  to  arise  in  reference  to  the  organs  of  locomotion.

A  second  view,  advanced  by  Balfour,  while  based  on  the  same
fundamental  principle  of  stationary  and  free  life,  supposes  the  change
to  take  place  in  a  different  fashion.  This  view  supposes  that  the
growth  of  the  free-living  radiate  form  resulted  in  an  elongation,  not
in  the  direction  of  the  axis  of  the  animal,  but  rather  at  right  angles
to  this  axis.  This  places  the  mouth  of  the  animal,  from  the  first,
not  at  one  extremity  but  upon  one  side,  which  therefore  becomes
very  early  the  ventral  side.  The  swimming-organs  afterwards  arose
in  reference  to  the  already  indicated  bilateral  symmetry.
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These  two  views  are  fundamentally  different.  Besides  affecting
our  belief  as  to  the  manner  in  which  bilateral  symmetry  arose,  the
acceptance  of  one  or  the  other  is  the  foundation  of  our  understanding
of  the  homologies  which  are  to  be  found  in  the  two  groups.

Evidence  for  the  one  or  the  other  of  the  views  is  to  be  looked  for
in  embryology  ;  but  very  few  animals  give  an  opportunity  for  such
research,  owing  to  secondary  changes  which  have  acted  upon  the  ova
and  the  embryos.  For  this  reason  no  direct  evidence  has  been
hitherto  obtained.  At  Beaufort,  during  the  last  summer,  some  work
was  done  upon  Thalassemia,  a  species  of  worm  which  possesses  a
very  primitive  development,  and  enables  a  direct  study  of  the  origin
of  bilateral  symmetry  from  radial  symmetry  to  be  made.  The  re-
sults  of  the  observations  were  satisfactory  upon  the  point  in  ques-
tion,  and  showed  that,  as  far  as  this  group  of  animals  is  concerned,
the  second  of  the  above  views,  viz.  that  of  Balfour,  is  in  all  essential
respects  correct.  The  radially  symmetrical  gastrula  elongates  nearly
at  right  angles  to  its  long  axis,  and  gives  rise  to  a  bilateral  larva,  of
which  the  ventral  surface  has  been  from  the  first  indicated  by  the
position  of  the  mouth.  The  acquisition  of  a  direct  motion  occurs
some  time  after  the  animal  is  truly  bilateral,  an  indirect  revolu-
tionary  motion  being  gradually  changed  into  a  direct  motion  with  its
anterior  extremity  in  advance.  —  Johns  Hopkins  University  Circu-
lars,  April  1383,  p.  73.

Observations  on  Blastogenesis  and  Alternation  of  Generations  in  the
Salpre  and  Pyrosomata.  By  M.  L.  Joliex.

In  1868  Kowalevsky  traced  with  precision  the  principal  features
of  the  blastogenetic  development  of  the  Sal-pee.  According  to  him
the  stolon  consists,  as  in  the  Pyrosomata,  of  two  tubes,  one  within
the  other,  prolonging  the  ectoderm  and  endoderm  of  the  parent.
In  the  free  space  left  between  them  run  four  cords—  two  lateral,
derived  from  the  cloaca,  two  median  (one  inferior,  the  other  supe-
rior),  derived  from  two  masses  of  mesodermic  cells.  According  to
the  same  author  the  skin,  the  branchio-intestinal  tube,  and  the
cloaca  of  each  of  the  aggregated  Salpai  are  derived  from  the  corre-
sponding  parts  of  the  stolon,  and,  consequently,  of  the  parent  ;  the
nervous  system  and  the  genital  organs,  formed  at  the  expense  of  the
median  cords,  result  from  the  development  of  two  groups  of  meso-
dermic  cells.

Since  this  very  precise  exposition  three  chief  memoirs  have
appeared  upon  the  same  subject  ;  these  have  again  brought  into
question  the  whole  problem  of  gemmation  and  alternation  of  gene-
rations.

Thus,  according  to  Salensky,  the  inner  tube  as  well  as  the  lateral
cords  have  only  a  transitory  function  :  the  latter  are  derived  from
the  pericardium  ;  and  the  intestine  is  formed  at  the  expense  of  the
inferior  cord.
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