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than  broadj  in  straight  cross  lines,  with  a  broad  rounded  lobe,
rather  more  sinuous  on  the  inner  than  on  the  outer  side  of  its
front  edge.

SlPHONARIAD^.

Sipkonaria.

The  teeth  of  Siphonaria  are  on  a  broad,  rather  long,  dark
brown  lingual  band,  are  numerous,  equal,  in  a  slightly  arched
cross  line  ;  the  central  tooth  is  narrow,  elongated,  with  a  small
rhombic  apex  ;  the  lateral  teeth  are  larger,  diverging,  and  gra-
dually  diminish  in  size  towards  the  outer  side  of  the  series,  and
furnished  with  a  rather  oblique  curved  tip  (see  fig.  5).

Fig.  6.  Cyclophorus.

The  teeth  of  Cyclophorus  Inca  (fig.  6)  are  similar  to  those  of
Natica  and  the  other  marine  genera  belonging  to  the  group  of
Ptenoglossa.

XXXIII.  —  On  the  Mechanism  of  Aquatic  Respiration  and  on  the
Structure  of  the  Organs  of  Breathing  in  Invertebrate  Animals.
By  Thomas  Williams,  M.D.  Lond.,  Licentiate  of  the  Royal
College  of  Physicians,  formerly  Demonstrator  on  Structural
Anatomy  at  Guy's  Hospital,  and  now  of  Swansea.

[With  a  Plate.]

[Continued  from  p.  261.]

Rotifera.  —  It  is  the  undivided  belief  of  all  recent  observers  that
a  blood-proper  system  does  not  exist  in  the  Rotifera.  These  ani-
malcules  are  provided  with  a  rudimentary  water  vascular  system^



334  Dr.  T.  Williams  on  the  Mechanism  of  Aquatic

which  entitles  them  to  rank  near  the  Echiuoderms.  The  cavity
of  the  body  is  capacious  ;  it  is  filled  with  a  fluid  which  is  sustained
in  motion  by  provisions  expi'essly  designed  for  this  purpose.
Vibratile  '  tags/  accurately  described  by  Ehrenberg  and  Dal-
rymple^  aided  by  ordinary  cilia  on  the  external  surface  of  the
digestive  canal,  are  well  fitted  for  this  office.  The  cavity  ex-
ternal  to  the  viscera  is  filled  with  a  fluid,  remarked  by  all  ob-
servers,  but  specially  described  by  none.  Its  nutritive  character
may  be  confidently  inferred  :  1st  positively,  from  its  anatomical
locale  ;  2ud  negatively,  from  the  absence  of  every  other  fluid.
'  Tags  '  and  '  cilia  '  cannot  aerate  a  vital  fluid  ;  they  can  only  set
it  and  maintain  it  in  motion.  Confusion  has  brooded  over  this
simple  point.  Only  the  thin  structure  forming  the  exterior  en-
closure  of  the  body  intervenes  between  the  fluid  of  the  visceral
cavity  and  the  surrounding  element.  Thus  is  the  former  sub-
mitted  to  the  influence  of  the  aei'ating  agent*.

Entozoa.  —  Mystery  has  long  enshrouded  the  natural  history
of  the  Entozoon.  Living  in  situations  bej'ond  the  access  of  the
atmosphere,  and  totally  uncomprehended  in  the  real  character
and  distribution  of  its  fluids,  the  mechanism  of  the  respiratory
process  has  proved  only  the  arena  for  conjecture  and  speculation
as  erroneous  as  various  and  contradictory.  M.  E.  Blanchard  has
long  misled  the  helminthologists  of  Europe.  In  the  Cestoid  and
Trematoid  Entozoa  he  has  pictorially  represented  a  blood-proper
system  of  extreme  complexity  and  development.  He  has  figured
with  elaborate  minuteness  that  which  has  no  existence  in  na-
ture  t-  He  has  confounded  an  apparatus  of  irregular,  ramifying

*  See  the  excellent  Art.  Ratifera,  by  Dr.  Lankester,  in  Cyclop.  Anat.  and
Phys.  "  Contributions  to  the  Anatomy  and  Physiology  of  the  Rotifera,"
by  Mr.  Huxley  in  Micros.  Journal.  Annales  des  Sciences,  1851,  Art.  Laci-
nularia,  par  M.  Udeken.  Leydig  on  Lacinularia  socialis,  in  Siebold  and
Kolhker's  Zeitsehrift,  Feb.  1852.

t  The  author  would  desire  to  speak  with  respect  of  the  researches  of
M.  E.  Blanchard  on  the  Entozoa.  His  memoirs  on  this  subject  enrich  the
pages  of  the  '  Annales  des  Sciences  Natiu-elles  '  for  the  years  1847,  1848  and
1849.  His  illustrative  figures,  which  are  copied  into  Crochard's  edition  of
the  '  Regne  Animal,'  executed  in  the  highest  style  of  French  art,  are  de-
signed  to  display  the  true-blood  system  of  the  Cestoid  and  Trematoid
worms.  With  reference  to  the  latter  order  he  remarks  :  —  "  Au  moyen  de
mes  injections,  je  me  suis  assure  qu'il  existait  chez  ces  animaux  un  appareil
de  vaisseaux  a  parois  propres,  se  ramifiant  dans  toute  I'etendue  du  coi-ps.
On  ne  distingue  ici  ni  veines,  ni  arteres  proprement  ditcs  ;  les  deux  fonctions

paraissent  appartenir  aux  memes  vaisseaux  !  "  —  Is  it  not  extraordinary  that
such  a  distiuguished  physiologist  as  M.  E.  Blanchard  should  oiFer  such  a  defi-
nition  of  any  apparatus  designed  to  circulate  true  blood  ?  where  in  the  ani-
mal  kingdom  could  a  parallel  to  such  a  system  be  indicated  ?  —  "  Nous  le
voyons  consister  en  un  ou  plusieurs  vaisseaux  principaux,  oifrant  de  nom-
breuses  ramifications  s'anastomosant  sur  une  infinite  de  points  ;  en  sorte
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channels  destined  to  contain  a  real  chykqueous  fluid  with  a
system  of  true  blood-vessels.  M.  Blanchard's  inferences  are
drawn  from  injected  specimens.  In  such  investigations  the  me-
thod  of  injection  is  liable  to  numerous  fallacies  ;  it  imparts  a
uniform  diameter  to  canals  which  are  remarkable  for  variety  of
calibre.  The  real  characters  of  such  structures  can  only  be  de-
termined  by  direct  inspection  of  the  living  individual.  Thus
only  can  the  fact  be  demonstrated,  that  the  so-called  blood-vessels
of  the  parenchymatous  worms  neither  rythmically  contract  nor

qu'il  existe  la  un  veritable  re'seau  vasculahe."  In  principle  how  totally
this  definition  differs  from  the  former  !

Bojanus  and  Nordmann  have  described  almost  in  the  same  words  the
same  system,  indicating  it  as  the  apparatus  for  the  circulation  of  the
blood-proper.  In  relation  to  the  Cestoid  worms  M.  E.  Blanchard  observes  :
"  Pendant  longtemps,  partageant  I'erreur  commune,  je  pensais  qu'il  n  ex-
istait  point  de  systeme  vasculaire  proprement  dit  chez  les  Cestoides.  Les
canaux  gastriques,  communiquant  de  I'un  a  I'autre  dans  chaque  Zoonite,
etaient  regardes  tres-generalement  comme  destines  a  remplir  les  fonctions
des  deux  appareils.  Mais  re'cemment,  dans  les  Tanias  du  chien  et  de  la
fouine,  j'ai  constate,  independamment  de  ces  canaux  gastriques  ou  mtes-
tinaux,  I'existence  d'un  systeme  vasculaire  tres-complexe,  consistant  en
vaisseaux  longitudinaux  pourvus  de  ramifications  et  d'anastomoses  nom-
breuses.  Ainsi  ces  animaux  remarquables,  consideres  par  les  zoologistes
les  plus  eminents  comme  des  Vers  parenchymateux  completeraent  degrades,
sont  au  contraire  des  etres  dont  I'organisation  est  loin  d'etre  tres-simple."
(Annales  des  Sciences,  tome  viii.  1847,  p.  119.)

In  the  Cestoid  worms  M.  Blanchard  describes  a  perfect  blood-vascular
system,  independently  of  that  of  the  straight  lateral  canals  which  consti-
tute  the  gastric  apparatus.  He  describes  an  artery,  a  vein,  and  an  inter-
mediate  order  of  straight  parallel  capillary  vessels.  In  the  Trematoda,  in
one  place  he  states  that  the  extreme  vessels  form  a  ramifying  plexus  ;  in
another  he  remarks,  "  II  est  a  remarquer  aussi  que  les  vaisseaux  de  la
partie  ante'rieure  (speaking  of  the  vessels  in  Amphistoma  conicum  (Regne
Animal,  pi.  28)),  et  sm-tout  ceux  de  la  partie  posterieure  du  corps,  se  ter-
minent  sous  la  peau  en  de  petites  lacunes,  du  reste  tres-nettement  circon-
scrites."  No  instance  is  known  in  the  whole  animal  kingdom  of  a  blood
system  terminating  in  csecal  extremities.  The  apparatus  which  exhibits
such  characters  cannot  fall  under  the  denomination  of  a  blood-projier
system.  The  method  of  investigation  adopted  by  M.  Blanchard  has  dis-
torted  the  features  of  the  object  sought  to  be  studied.  Forcible  injections
into  textures  fragile  and  deUcate  will  enable  a  preoccupied  fancy  to  con-
struct  any  results,  to  recognise  grounds  for  any  conclusion.  The  views
stated  in  the  text  are  foimded  upon  examinations  conducted  with  extreme
care,  and  instituted  on  living  specimens.  To  a  great  extent  the  author's
researches  have  corroborated  the  descriptive  anatomy  of  M.  Blanchard  :  in
many  essential  respects  however  they  stand  in  direct  opposition.  If  the
system  of  vessels  depicted  in  the  figures  of  M.  Blanchard  were  really  a  true
blood  system,  the  Cestoid  and  Trematoid  Entozoa  would  be  entitled  to
rank  high  in  the  zoological  scale.  They  stand  really  below  the  Annelida,
To  this  position  they  are  assigned  on  the  ground  of  the  general  affinities  of
their  organization.  The  author  is  persuaded  that  the  French  helmintho-
logist  has  mistaken  a  modified  chylaqueous  system  for  a  blood-  proper  ap-
paratus.
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pulsate.  Among  blood-vessels  such  a  circumstance  would  con-
stitute  an  irreconcileable  anomaly.  The  blood-vessels  described
by  M.  Blanchard,  and  in  common  with  him  by  nearly  all  hel-
minthologists,  in  the  Cestoid  and  Trematoid  Entozoa  proceed
from  one  or  more  central  sjjaces.  When  these  spaces  are  cylin-
drical  in  figure  they  assume  the  apparent  characters  of  blood-
trunks.  They  really  represent  the  splanchnic  or  visceral  cavity.
Such  is  the  form  under  which  this  cavity,  so  conspicuous  in  the
Nematoid  Entozoa,  occurs  in  the  Sterelmintha.  The  main  cen-
tral  channels  present  a  genei-al  coincidence  of  disposition  with
those  of  the  alimentary  system  (PI.  XIII.  figs.  3,  6,  8,  9).
They  do  not  present  a  uniform  diameter  according  to  the
customary  manner  of  a  vascular  trunk.  They  exhibit  irregular
outlines,  now  contracting  into  narrow  necks,  and  now  dilating
into  lacunae.  This  is  especially  true  of  those  of  the  Trematoid
worms.  In  the  Cestoid  orders  (fig.  6)  the  main  trunks  follow
the  margin  of  the  "  Zoonite,"  the  lesser  crossing  in  the  parallel
spaces  between  the  transverse  annuli  into  which  the  integu-
ments  are  wrinkled.  These  secondary  channels  in  Tania  are
much  more  irregular  in  outline  and  distribution  than  the
blood-vessels  {sic)  depicted  in  the  drawings  of  M.  Blanchard  :
they  penetrate  intimately  the  substance  of  the  integuments.
With  reference  to  these  channels,  lai'ge  and  small,  one  important
fact  should  be  noted  :  they  are  not  gifted  with  separate  mem-
branous  parietes.  This  fact  alone  is  enough  to  prove  that  they
are  not  channels  for  the  conveyance  of  true  blood.  Every  true
blood-vessel  is  endowed  with  a  special  power  to  circulate  its  fluid
contents.  Its  parietes  are  contractile.  The  bore  of  the  channel
rythmically  increases  and  decreases.  Such  movements  would  be
mechanically  impossible  if  the  parietes  of  such  '  vessels  '  were
adherent  to  the  surrounding  solid  and  fixed  tissue.  In  a  chan-
nel  destined  to  convey  chylaqueous  fluid  the  latter  case  is  the
rule.  They  possess  no  inherent  circulating  power.  Their  con-
tents  are  impelled  to  and  fro  under  the  conjoint  force  of  ciliary
and  muscular  action.  Here  then  is  a  clearly  defined  distinction
between  a  chylaqueous  channel  and  a  true  blood-vessel.  Let
the  wonderful  vascular  system,  which  M.  Blanchard  has  deli-
neated  from  artificial  injections  in  the  Cestoid  and  Trematoid
worms,  be  tested  by  this  anatomical  principle.  This  excellent
observer  has  omitted  to  investigate  the  histological  characters  of
these  parts.  He  has  not  in  any  case  determined  the  relation
between  that  system  which  he  describes  as  the  true  blood  system
and  the  surrounding  solid  structures.  In  no  instance  has  he
reduced  to  demonstration  the  physical  characters  of  the  fluid  by
which  his  so-called  blood-vessels  are  filled.  The  same  criticism
will  apply  with  equal  justice  to  the  illustrations,  by  aid  of  which
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he  defines  the  alimentary  system  of  Tania  and  Bothriocephalus.
The  blood  system  described  by  M.  Blanchard  in  these  worms  ^oes
not  exist.  "That  which  he  so  beautifully  pictures  as  the  gastric
apparatus,  consisting  of  straight  capacious  lateral  canals,  joined
by  cross  conduits,  constitutes  really  an  order  of  passages  tun-
nelled  in  the  solid  parenchyma  of  the  body,  answering  m  every
sense  to  a  normal  chylaqueous  system.  The  contamed  liquid  is
not  blood,  but  chylaqueous  fluid*  :  it  is  a  flmd  which  is  devoid
of  eveiy  trace  of  morphotic  elements.  Why  it  is  so  will  be  im-
mediately  understood.  ,  ^  ht  -oi  i.  j

In  the  Trematoid  worms  the  blood-vessels  of  M.  Blanchard
fall  unquestionably  under  the  denomination  of  a  chylaqueous
system.  In  Distomum  hepaticum  it  is  perfectly  easy  to  reduce
to  demonstration  its  entire  characters.  A  large  median,  irre-
arilar  channel  commences  in  smaller  passages  near  the  posterior
or  generative  sucker,  and  proceeds  as  far  as  the  caudal  end  ot
the  body  of  the  worm,  exhibiting  a  gradually  dimmishmg  dia-
meter.  Viewing  the  object  transparently,  it  may  be  proved  first
that  this  channel  is  a  hollow  space  by  the  rolhng  to  and  fro  ot  a
contained  fluid;  the  movements  of  the  fluid  being  rendered  ap-
parent  to  the  eye  by  the  presence  of  minute  accidental  molecules.
In  other  respects,  it  is  a  perfectly  homogeneous  non-corpuscu-
lated  fluid.  By  Bojanus,  Mehlis,  Nordmann,  and  other  ob-
servers  this  channel  is  defined  as  terminating  m  an  orifice  pos-
teriorly,  and  the  channel  itself,  from  the  limpid  character  of  its
fluid  contents,  is  described  as  the  great  duct  of  an  excretory
system.  This  is  an  error.  This  system  in  the  Trematoid  En-
tozoa  has  neither  an  inlet  nor  an  outlet.  It  is  a  closed  system,  but
not  therefore  a  blood-system.  In  Distomum  there  is  only  one
central  space:  it  is  not  a  blood-  trunk;  it  represents  unques-
tionably  the  visceral  cavity.  These  worms  are  not  literally
therefore  sterelminthous,  sohd,  or  parenchymatous  worms
(Vers  intestinaux  parenchymateux  ,  Cuvier).  The  cavity  is  dis-
tributed  in  form  of  irregular,  imparietal,  reticulate  passages.
These  passages  can  be  traced  with  facihty  throughout  the  whole
substance  of  the  body.  They  ramify  profusely  underneath  the
skin  and  amid  the  digestive  diverticula.  They  arise  in  the
most  unequal  manner  from  every  point  of  the  circumference  of
the  central  trunk.  They  end  peripherally  in  numerous  ^stances
in  ccecal  terminations,  corresponding  with  the  mode  m  which  the

*  The  author  is  here  desirous  to  explain  that  he  does  not  deny  altogether
the  existence  of  a  blood-proper  system  in  the  Cestoid  worms.  His  re-
seLches  enable  him  only  to  affirm  with  confidence  that  those  channels
which  are  described  by  M.  Blanchard  as  constitutmg  an  independent  system
of  blood-vessels  do  not  exist;  that  his  ahmentary  is  really  a  chylaqueous
system,  and  that  his  ovarium  is  truly  a  grand  digestive  organ.
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blood-vessels  [sic)  of  M.  Blanchard  terminate  in  Holostornum  ala-
tuni,  Amphistoma  conicum,  Tristoma  coccineum;  in  others  they  form
re-entering  branches.  The  tigure  of  M.  Blanchard*  represents
the  secondary  trunks  in  Distomum  as  proceeding  from  the  pri-
mary  with  far  too  great  regularity.  To  this  trunk  he  seems  to
indicate  a  caudal  orifice,  and  yet  calls  it  a  blood-vessel  !  It  is
susceptible  of  proof  that  this  central  channel  in  Distomum  is  not
contractile.  The  adjacent  trunks  of  the  digestive  system  contract
and  dilate  in  regular  periods.  The  walls  of  the  central  channel
are  perfectly  stationary.  Its  interior  is  not  lined  with  cilia.
Its  fluid  contents  do  not  move  in  one  systematic  orbit  :  they
oscillate  to  and  fro.  Such  characters  can  belong  only  toachyl-
aqueous  system.

In  Holostornum  alatum,  Amphistoma  conicum,  in  Tristomata,
in  Brachyleemus  variegutus,  sometimes  found  in  the  lung  of  the
Frog  and  Toad,  in  Monostoma  verrucosum,  &c.,  the  main  primary
channels  of  the  fluid  system  coincide  with  those  of  the  digestive.
The  latter  are  embraced  by  the  former.  This  anatomical  fact  is
significant  of  a  physiological  principle.  It  points  to  the  manner
in  which  the  contents  of  the  chylaqueous  passages  are  derived  by
exosmosis  from  the  chymous  fluid  contained  in  the  digestive
cseca.  In  those  species  of  Trematoid  worms  in  which  the  central
conduits  are  more  than  one  in  number,  it  is  important  to  observe
that  they  are  always  joined  together  into  one  system  by  inter-
vening  passages.  They  do  not  convey  opposite  currents.  In  both
the  contained  fluid  flows  and  ebbs  with  great  irregulainty,  in
obedience  to  the  contractions  and  expansions  of  the  muscular
integumentary  envelope.  In  these  essential  particulars  the
standard  definition  of  a  true-blood  system  is  violated.  M.
Blanchard  defines  thus  the  Appareil  vasculaire  of  Distomum  he-
paticum  :  —  "  Get  appareil  consiste  en  un  vaisseau  principal  et
median."  A  true  circulation  requires  two  primary  trunks,  an
artery  and  a  vein.  In  another  place  this  helminthologist  observes
generally  with  regard  to  the  Trematoda  —  "  Chez  tons  ces  vers,
le  sang  n'est  certainement  pas  transporte,  d'une  maniere  regu-
liere,  d'arriere  en  avant  par  certains  vaisseaux,  et  d'avant  en  ar-
riere  par  d'autres,  comme  I'a  pense  M.  Nordmann.  Dans  les
Trematodes  en  general,  le  fluide  nourricier  est  transporte  et  ra-
mene  alternativement  et  plus  ou  moins  irregulierement  par  les
memes  vaisseaux  ;  c'est  un  mouvement  de  va-et-vient  plutot  qu'une
veritable  circulation."  (xlnnalesdes  Sciences  Nat.  torn.  viii.  1847,
p.  336.)  Ample  evidence  is  thus  drawn  from  his  own  obser-
vations  to  convince  the  physiologist  that  the  system  of  vessels

*  See  plate  36,  —  Zoophytes  :  Crochai'd's  French  eihtion  of  tlie  '  Regne
Animal.'
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described  by  M.  Blanchard  constitutes  not  a  blood-proper  but
really  a  clearly  defined  chylaqueous  system.  The  presence  of
this  fluid  implies  the  existence  of  a  visceral  cavity  :  it  is  its  nor-
mal  anatomical  locale.

With  reference  to  the  blood-proper  of  the  Cestoid  and  Trema-
toid  Entozoa  the  author  will  at  present  only  remark^  that  if  it
exists  at  all,  it  must  be  under  conditions  of  rudimentary  abey-
ance.  The  following  general  statements  will  then  serve  to
convey  the  corollaries  which  his  recent  researches  appear  to  war-
rant.  In  the  Cestoid  and  Trematoid  worms  the  whole  substance
of  the  body  is  pervaded  by  a  highly  albuminous  but  homogeneous
non-corpusculated  fluid,  which  is  distributed  extensively  by
means  of  imparietal  and  irregular  conduits  under  the  entire
cutaneous  surface  of  the  body^  constituting  the  true  apparatus  of
respiration,  and  displaying  alternate  flux  and  reflux  movements
under  external  muscular  agency,  and  embracing  in  every  possible
direction  the  diverticula  of  the  digestive  system,  and  from  which
it  extracts  its  reinforcements.

It  is  adequate  in  every  physiological  sense  to  the  ends  of
a  nutritive  system.  Abounding  in  albumen  it  is  capable  of
ministering  to  the  wants  of  the  solids.  Though  destitute  of
morphotic  elements,  it  yet  conforms  to  all  the  essential  charac-
ters  of  a  chylaqueous  system.

The  digestive  apparatus  (Plate  XIII.  figs.  3,  6,  7,  8,  9)  of  the
parenchymatous  Entozoa  is  intimately  concerned  in  the  process
of  respiration.  In  the  Cestoid  and  Trematoid  orders  it  presents
but  one  essential  type.  It  has  but  one  external  orifice.  A
stomach  properly  so  called  does  not  exist.  There  is  this  re-
markable  and  apparently  anomalous  fact  to  be  stated  with
respect  to  the  fluid  with  which  the  digestive  cseca  are  filled:
—  it  is  charged  with  definitely  organized  floating  cells,  which
exhibit  constant  dififerences  in  difi^erent  species  !  These  cor-
puscles  are  not  formless  molecules.  They  consist  of  a  cell-wall
and  granular  contents,  and  frequently  a  nucleus  legible  to
the  eye.  They  are  flat,  scaly  particles,  having  a  yellowish
tinge.  They  are  undoubtedly  not  fragments  from  the  glan-
dular  parietes  broken  ofi"  by  pressure.  They  oscillate  with  great
regularity  under  the  rythmic  contractions  and  dilatations  of  the
parietes  of  the  cseca.  It  is  contrary  to  no  analogical  argument
to  suppose  that  these  floating  cells  are  designed  to  raise  the  chyme
in  which  they  float  to  an  organic  standard  above  that  of  ordinary
chyme.  In  the  parenchymatous  Entozoa  they  execute  the  re-
quired  changes  in  the  nutritive  fluids,  while  the  latter  are  yet
within  the  alimentary  system.  Among  the  Annelida  several  ex-
ceptions  occur  in  which  the  same  peculiarity  is  illustrated.  The



34b  Dr.  T.  Williams  on  the  Mechanism  of  Aquatic

Nemertine  orders  (Plate  XIII.  figs.  1,  2)  will  be  afterwards
shown  to  fall  under  this  categorj'.  In  Aphrodita  aculeata  (fig.  ^,d)
the  digestive  diverticula  are  filled  with  a  corpusculated  fluid,
which  is  exposed  by  an  express  contrivance  to  the  agency  of
the  surrounding  aerating  medium.  This  is  also  the  case  in
several  species  of  freshwater  planariform  leeches  (fig.  4).  It
prevails  too  in  the  true  marine  Planariae  (fig.  3).  To  the
value  which  the  author  has  endeavoured  to  assign  to  the  fluid
systems  of  the  Cestoid  and  Trematoid  Entozoa,  no  sound  analogy
is  opposed.  These  worms  are,  on  the  ground  of  the  interpreta-
tion  of  the  fluids  now  first  offered,  naturally  linked  into  a  continu-
ous  zoological  chain  with  the  lowest  parenchymatous  Annelids.
Notwithstanding  the  meritorious  researches  of  M.  Blanchard,
the  organization  of  the  Cestoidea  is  even  now  a  theme  prolific  of
controversy.  The  large,  branched,  flocculent  organ  (fig.  6)  form-
ing  the  bulk  of  each  segment  in  Tania  and  Bothriocephalus  is
designated  by  all  recent  writers  after  M.  Blanchard  as  the  ova-
rian  apparatus.  It  is  really  the  alimentary  organ.  It  opens  ex-
ternally  by  an  orifice  proper  to  each  segment.  This  organ  in
each  segment  is  therefore  independent.  It  sucks  nourishment
from  without  by  its  own  separate  mouth.  It  is  a  Planaria  in
itself.

What  are  ordinarily  described  as  the  straight  canals  along  either
edge  of  the  body  are  not  gastric  but  chylaqueous.  They  ai-e  a
part  of  a  system  of  open  channels  ramifying  through  the  cells
of  the  parenchyma  in  which  the  gastric  caeca  are  lodged.  The
latter  are  almost  surrounded  externally  by  the  fluid  filling  the
former.  This  fluid,  as  formerly  explained,  although  non-cor-
pusculated,  constitutes  the  real  chylaqueous  system  of  the  Cestoid
and  Trematoid  Entozoa.  It  is  through  its  agency  that  the
breathing  function  is  chiefly  accomplished.

In  Teenia  this  fluid  system  is'  common  to  the  whole  body  of
the  animal.  The  '  segments  '  therefore  are  separate  units  only
as  respects  the  alimentary  and  reproductive  organs.  The  chyl-
aqueous  fluid  attains  its  enclosing  channels  by  exosmose  from  the
alimentary  organ,  not  directly  ab  extra.  The  posture  of  the  ani-
mal  in  its  native  habitat  favom-s  this  interpretation  of  its  organism.
The  orifice  of  each  segment  is  applied  to  the  surface  of  the  infested
part.  The  necessity  for  the  preceding  explanation  illusti'ates  the
intimacy  with  which  the  respiratory  function  is  interwoven  with
all  the  other  nutritive  operations  of  the  body.  In  the  TcBuice  then
the  respiration  is  cutaneous,  but  not  in  the  mode  commonly  sup-
posed.  The  skin  is  not  the  scene  of  a  rich  plexus  of  true  blood-
vessels.  It  is  permeated  and  pervaded  evei-ywhere  by  that  fluid
which  embraces  the  alimentary  organ,  and  which  is  distributed
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throughout  the  parenchyma  of  the  body  by  means  of  the  irregular
canals  already  described.  It  reaches  the  surface  sufficiently  nearly
to  receive  the  influence  of  the  surrounding  medium.

It  is  impossible  therefore  that  the  blood-proper  can  in  this
worm  be  the  immediate  subject  of  the  respiratory  process.  Its
existence  is  insusceptible  of  demonstration.  If  present  at  all,
it  can  only  receive  oxygen  indirectly  through  the  medium
of  the  chylaqvieous  fluid.  This  explanation  is  simple.  It  is
founded  on  fact,  and  supported  by  analogy.  The  organiza-
tion  of  the  Nemertine  Annelida  conforms  in  every  essential
particular  to  that  of  the  Cestoid  Entozoa  *  (see  figs.  1,  2).
The  latter  are  illustrated  and  explained  by  the  former.  The  ali-

*  From  the  following  extracts  it  will  be  seen  how  little  confident,  nay-
how  confused  and  obscure,  the  best  and  latest  author  appears  to  be  with
respect  to  the  real  significance  of  the  most  important  element  of  structure
in  the  Cestoid  Entozoa  :  —  "  On  a  generalement  regarde  les  canaux  longi-
tudinaux  dont  il  sera  question  apres  cet  appareil,  comme  digestifs.  Quel-
ques  auteurs  ont  meme  ete  jusqu'a  leur  accorder  une,  deux  ou  quatre
bouches,  par  exemple  dans  les  Tenias  :  tout  recemment  on  leur  a  attribue
une  quasi-houche,  parcequ'il  fallait  bien  trouver  un  moyen  de  faire  arriver
les aliments dans ces canaux.  Je crois qu'aucune de ces opinions n'  est  fondee,
que  ces  vers  se  nourrissent  par  toute  la  surface  de  la  peau,  et  qu'il  n'y  a
pas  plus  d'organe  special  ou  d'  appareil  particulier  pour  la  digestion  que
pour  la  respiration.  Plusieurs  anatomistes  ont  pense,  Rudolphi  entre
autres,  que  les  segments  qui  se  detachent  peuvent  se  nourrir,  pendant  quel-
que  temps,  par  I'ouverture  qui  s'est  formee  a  la  suite  de  la  separation  ;
cela  me  parait  evidemment  errone.  Quand  ces  segments  se  detachent,  le
corps  s'est  resserre  de  plus  en  plus  au  bout,  et  au  moment  de  se  separer,  il
ne  tient  plus  que  par  un  mince  pedicule  !"  From  the  above  observations,  it
is  undeniably  evident  that  Van  Beneden  is  perplexed  with  doubt  as  to  what
really  should  be  regarded,  and  what  should  not,  as  the  digestive  system in  the
Cestoid  worms.  Without  a  definitive  knowledge  of  this  system,  how  is  it
possible  to  form  a  correct  conception  of  the  disposition  and  functions  of  the
nutritive  fluids  ?  Nor  are  the  ideas  of  Van  Beneden  with  reference  to  the
circulating  system  of  these  worms  more  clearly  defined  :  —  "  M.  E.  Blanchard
croit  devoir  admettre  pour  tous  les  animaux  de  ce  groupe  une  circulation
veritable  ayant  lieu  par  des  troncs  principaux  et  dans  des  tubes  a  parois
propres.  J'ai  etudie,  sous  ce  point  de  vue,  les  parties  minces  et  transpa-
rentes  chez  des  individus  tres-frais,  et  je  suis  persuade  que  le  mouvement
circulatoire  a  lieu  dans  de  grandes  lacunes,  qu'il  n'existe  pas  de  vaisseaux
a  parois  propres,  et  que  le  liquide  correspondant  au  sang  ne  pent  suivre  un
cours  determine  ;  il  y  a  plus,  des  brides  s'etendant  de  I'une  parol  a  I'autre  ;
elles  maintiennent  les  organes  en  place,  et  c'est  dans  I'espace  laisse  par  les
brides  que  la  circulation  sanguine  s'effectue.  Voila  le  resultat  d'  etudes
faites  sur  des  parties  vivantes,  minces,  voisines  de  la  peripheric  du  coi-ps  et
sans  avoir  fait  subir  aucune  preparation  a  I'animal."  "  Je  ne  crois  pas  me
tromper  en  disant  que  les  Trematodes  et  les  Cesto'ides  n'ont  ni  appareil  di-
gestif,  ni  appareil  circulatoire  "  .'  .'  —  a  conclusion  perfectly  marvellous,  for
a  comparative  anatomist  so  circumspect  and  laborious  as  Van  Beneden.
The  preceding  quotations  will  be  found  at  pages  35  and  36  of  his  work
entitled  "  Les  Vers  Cestoides  ou  Acotyles,"  Bruxelles,  1850.
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mentary  organ  in  the  Nemertinidae*  is  precisely  conformable
to  that  of  Tcsnia.  In  the  former  the  whole  organ  has  but  one
external  opening,  which  is  situated,  in  form  of  mouth,  at  the  an-
terior  end  of  the  body.  In  the  latter  each  segment  has  its  sepa-
rate  opening  (fig.  6,  a)  .  In  both  the  digestive  diverticula  are  filled
with  a  corpusculated  fluid.  In  both  the  spongy  tissue,  in  the
midst  of  which  the  alimentary  organ  is  lodged,  is  chambered  into
capacious  areolse  in  which  the  veal  chylaqueous  fluid  is  observed
iri'egularly  to  roll.  In  the  Neraei'tinidse  f,  however,  the  entire
external  cutaneous  surface  is  ciliated.  In  the  Cestoid  worms  no
vibratile  cilia  in  any  situation  have  been  proved  to  exist.  It  is
a  remarkable  fact,  that  in  all  Entozoa  the  ciliaiy  variety  of  epi-
thelium  is  entirely  suppressed.  The  agency  of  these  organules
is  not  essential  therefore  to  the  process  of  cutaneous  respiration.

The  Trematoid  Entozoa  are  allied  to  the  Cestoid  by  the  most
intimate  affinities  of  structure.  In  the  former  type  as  in  the
latter,  there  exists  but  one  orifice  to  the  alimentary  system.
The  gastric  diverticula,  which  in  several  species  amount  only  to
two  in  number,  in  all  Trematoid  orders  terminate  csecally.  These
caeca  are  filled  internally  by  a  corpusculated,  and  surrounded  ex-
ternally  by  a  non  -corpusculated  fluid.  The  oscillations  of  this
latter  fluid  have  been  observed  by  Nordmann,  Duges,  Rudolphi,
Blan  chard,  and  others.  It  constitutes  the  true  chylaqueous  sy-
stem.  Such  a  development  of  the  blood-proper  system  in  the
Trematoid  Entozoa  is  opposed  unqualifiedly  by  the  analogy  of
the  whole  Planarian  family,  after  whose  type  the  former  are  con-
structed.  The  parenchyma,  which  intervenes  between  the  di-
gestive  system  and  the  external  surface  in  these  worms,  is  loose
and  large-celled  —  readily  traversed  by  fluid.  This  fluid  reaches
the  cutaneous  surface  ;  it  embraces  and  laves  everywhere  the
digestive  caeca.  The  Trematoid  Entozoa  then,  like  the  Cestoid,
respire  cutaneously.  Every  spot  of  the  surface  is  utilized.  The

*  These  Annelids  are  abundantly  illustrated  on  our  coasts  by  the  genera
Borlasia,  Polia,  and  Lineus.

t  The  author  is  anxious  here  to  bear  witness  to  the  excellence  of  the
memoir  by  M.  Quatrefages  on  the  Nemertine  Annelids  (Annales  des  Sci-
ences  Naturelles,  t.  vi.  1846),  with  which  he  has  only  just  become  acquainted.
While  his  essay  is  acknowledged  as  a  master-piece  of  minute  descriptive
anatomy,  the  author  is  constrained  to  ditfer  toto  ccelo  from  M.  Quatrefages
in  the  physiological  interpretation  of  parts.  In  these  worms  the  French
naturalist  indicates  correctly  the  mechanism  of  the  respiratory  function  :  —
"  Si  c'est  la  surface  entiere  du  corps  qui  joue  le  role  d'organe  respira-
toire,  il  s'ensuit  que  la  respiration  doit  s'exercer  principalement  et  plus  im-
mediatement  sur  le  liquide  qui  remplit  les  grandes  cavites  que  sur  le  sang
lui-meme,  puisque  celui-ci  est  renferme  dans  des  vaisseaux  qui  sont  en-
toures  par  le  liquide  dont  nous  parlons."  —  Op.  cit.  p.  269.
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chylaqueous  fluid  is  present  everywhere,  and  immediately  under-
neath  the  cuticle.  It  moves  to  and  fro  in  its  vacuoles.  It  is  the
immediate  recipient  of  the  external  oxygen.  It  imparts  it  se-
condarily  to  the  true  blood,  if  this  exists.  Future  science  may  de-
monstrate  that  the  properties  of  oxygen  are  intensified  {ozonized'?)
by  passage  through,  or  absorption  by,  a  living  fluid.  Deep
meaning  may  yet  radiate  from  material  collocations,  over  which
now  chaos  broods.

It  is  a  remarkable  fact,  that  the  body  of  every  Entozoon,
whether  imbedded  in  the  parenchyma  of  solid  organs  or  lodged
in  the  cavitary  viscera,  is  immersed  in  a  reservoir  of  fluid.  The
Tcenim  and  Bothriocephali  are  applied  closely  to  the  walls  of  the
intestine  (the  orifice  of  each  segment  being  adherent  to  the  in-
fested  surface  and  surroimded  by  a  mucous  capsule  filled  with
fluid).  This  fact  is  easily  verified  in  the  instance  of  those  species
of  Cestoid  worms  which  inhabit  the  intestine  of  fishes,  birds  and
reptiles*.

The  Fluke  swims  in  a  pool  in  the  biliary  ducts  of  the  sheep.
The  Trichina  in  the  substance  of  a  muscle  floats  in  a  reservoir
of  fluid,  and  the  Filaria  in  the  cellular  tissue  is  surrounded  by  a
stratum  of  serous  liquid.  These  enveloping  fluids  are  effused  by
the  living  vessels  of  the  part  upon  which  the  animal  preys.  These
circumstances  present  a  fact  which  demonstrates  that  the  life  of
Entozoa  is  essentially  aquatic.  The  fluid  is  no  essential  consti-
tuent  of  the  organism  of  the  parasite.  It  is  extravasated  by  reason
of  the  irritation  excited  by  the  presence,  the  worm  on  a  living  sui'-
face,  or  in  the  midst  of  a  living  organ.  It  is  however  a  fimdamental
condition  of  existence.  .  It  is  the  medium  of  respiration  to  the  En-
tozoon.  How  could  this  vital  process  occur  if  the  animal  were
surrounded  by  a  solid  substance  ?  The  fluid  contained  in  these
cysts  must  be  frequently  renewed,  because  the  blood-corpuscles
revealed  in  it  by  the  microscope  are  always  fresh  in  appearance,
plump  and  perfect  in  outline.  This  fact  also  proves  that  it  is
derived  directly  from  the  blood  of  the  infested  animal  ;  it  is  there-
fore  charged  with  oxygen  in  the  same  proportion  as  the  latter.
Thus  is  explained  an  important  external  condition  of  respiration
in  the  Entozoa.

The  Nematoid  Entozoa  (figs.  10,  11  &  12)  are  distinguished
from  the  parenchymatous  orders  in  one  essential  respect.  In  the
Nematoidea  the  viscera  float  more  or  less  freely  in  a  spacious  cavity
filled  with  fluid.  They  agree  in  organic  type  with  the  cylindriform

*  Bothridium  Pythonis  inhabits  the  large  intestine  of  the  Cod.
Acanthobothrium  coronatum  is  found  in  the  intestine  of  the  Ray-fish.
Trienophorus  nodulosus  lodges  itself  on  the  peritoneal  surface  of  the

liver  of  the  Perch.
Floriceps  saccatus  in  the  intestine  of  many  fishes,  &c.
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Annelids.  From  the  latter,  however,  they  differ  in  one  extraor-
dinaiy  particular.  The  Nemertinidse,  Planariae  and  Clepsinidae
excepted,  in  all  Annelids  the  chylaqueous  fluid  is  corpusculated,
and  the  blood-proper  is  entirely  destitute  of  all  morphous  par-
ticles.  In  the  Nematoid  Entozoa  these  conditions  are  reversed.

In  the  Cestoid  and  Trematoid  genera  the  fluid  contained  in  the
digestive  diverticula,  through  its  floating  cells,  enacts  that  office,
which,  in  the  example  of  the  Nematoid  worms,  is  transferred  to
the  blood-proper,  and  in  that  of  the  Annelids  in  general  to  the
chylaqueous  fluid.  This  circumstance,  however,  does  not  imply
that  in  the  Nematoidea  the  blood-proper  system  is  preponde-
rantly  developed.  It  consists  only  of  two  principal  longitudinal
trunks,  adherent  at  the  ventral  and  dorsal  median  lines  to  the
internal  surface  of  the  integumentary  cylinder.  Cloquet  has
described  the  blood-system  in  several  species.  Ecker*  has  also
defined  a  blood-system  in  a  species  of  Filaria.  The  \Aoodi-vessels
of  the  Nematoid  worms  exhibit  a  distinct  red  colour.  It  is  not
yet  certain  that  the  contained  blood  partakes  of  the  same  colour  f.
Rudolphi  has  characterized  these  and  all  Entozoa  as  white-
blooded  worms.  The  primary  trunks  are  connected  together  by
means  of  transverse  secondary  branches  :  these  latter  can  only
be  discovered  in  the  substance  of  the  integuments,  not  on  or  in
the  parietes  of  the  viscera.  The  blood-proper  of  the  Nematoid
worms  is  indeed  a  very  subordinate  constituent  of  the  organism,
quite  insufficient  to  supply  the  solids  with  the  materials  of  in-
crease,  and  not  less  unequal  to  the  function  of  breathing.  A
few  blood-vessels  distributed  scantily  over  the  cutaneous  surface
would  pi'esent  too  limited  a  surface  of  contact  with  the  sur-
rounding  element  to  receive  a  proportion  of  oxygen  adequate  to
siipply  the  wants  of  an  organism  so  large  as  that  of  Strongylus
Gigas.  By  inference  it  becomes  obvious  that  some  other  fluid
element  of  nutrition  in  these  genera  is  required  to  minister  to
the  exigences  of  the  solid  parts.  It  is  accordingly  found  that  in
the  Nematoid  orders  the  chylaqueous  fluid  is  relatively  abundant
in  quantity  :  this  fluid  is  contained,  as  in  the  cylindriform  An-
nelids,  in  the  peri-intestinal  or  visceral  cavity  (figs.  10,  c  ;
11,  d;  12,  c).  In  the  round  worms  this  cavity  occurs  under
two  distinct  anatomical  conditions.  In  one  case,  illustrated
in  the  example  of  Ascaris  Lumhricoides  (fig.  11),  the  intestine
is  tied  by  frequent  transverse  bridles  to  the  integumentary
cylinder  :  these  bridles  intersect  the  cavity,  and  limit  the
motion  of  the  contained  fluid.  They  stretch  outwards  through

*  Miiller's  Archiv,  Ueber  ein  Gefassystem  in  eingepuppten  Filarien,
S.  606.  t.  15.  figs.  3,  4,  1845.

t  For  a  further  statement  of  the  author's  researches  on  this  subject,  see
his  papers  in  the  '  British  and  For.  Med.  Chirur.  Rev.'
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the  whole  thickness  of  the  integument  under  the  charactei-
of  transverse  muscular  fasciculi.  They  are  accompanied  by
open  passages  by  which  the  chylaqueous  fluid  reaches  the
cutaneous  surface  for  the  purposes  of  aeration.  The  longitudinal
muscular  bandsj  with  their  embracing  spaces,  establish  between
the  transverse,  free  communications.  It  is  thus  clear,  that
although  the  integuments  in  certain  species  of  Nematoid  worms
are  remarkably  dense  and  resisting,  they  are  permeated  by  chyl-
aqueous  fluid  to  an  extent  enough  to  subserve  the  purposes  of
breathing.  The  intimate  connexion  which  in  some  Nematoid
worms  subsists  between  the  intestine  and  integument,  limits  the
movements  of  the  intestine.  It  is  to  this  anatomical  circum-
stance  that  the  motionless  state  of  the  chylaqueous  fluid  in  these
worms  is  to  be  ascribed.  In  consequence  of  the  absence  from  this
fluid  of  all  visible  globules,  to  detect  its  existence  is  not  easy
to  the  uninitiated  observer.

It  is  upon  the  freedom  with  which  the  intestinal  cylinder
moves  within  the  concentric  integumentary,  in  many  species  of
Annelida,  that  the  rapid  and  unobstructed  oscillations  of  the
interposed  chylaqueous  fluid  depends.  Why  should  the  same
fluid,  occupying  the  same  locality,  be  required  to  move  so  little
in  the  Entozoa  ?  The  answer  probably  is,  that  in  the  two  indi-
cated  instances  the  fluid  difi'ers  materiallyin  chemical  composition.
The  second  type  (fig.  10)  of  Nematoid  Entozoa  is  exemplified
best  in  the  case  of  the  large  Strongylus,  constantly  to  be  found
in  the  small  intestine  of  the  sheep.  Here  the  intestine,  a  straight
tube,  is  considerably  smaller  in  diameter  than  the  space  included
by  the  integuments,  while  it  is  tied  at  few  points  to  the  latter.
The  visceral  chamber  is  therefore  unusually  capacious  in  dimen-
sions,  and  the  enclosed  fluid  is  considerable  in  bulk.  It  is  a
fact  of  unusual  interest,  that  the  chylaqueous  fluid,  whether  sta-
tionary  or  moveable  in  its  containing  chamber,  of  all  Nematoid
Entozoa,  is  perfectly  homogeneous  and  destitute  of  every  trace
of  visible  element.  In  these  worms  the  digestive  system  does
not  lodge  a  corpusculated  liquid,  of  which  the  suspended  cells
supersede  the  necessity  for  the  agency  of  similar  cells  in  the
extra-intestinal  chylaqueous  fluid.  It  must  therefore  be  inferred,
that  the  true  blood  of  these  worms  is  the  seat  of  the  floating  cell
agency.  If  it  should  be  hereafter  proved  by  exact  observations,
that  neither  the  true  blood,  nor  the  chylaqueous  fluid,  nor  the
intra-intestinal  chyme  is  charged  with  floating  cells,  these  ani-
mals  will  constitute  an  exception  unique  in  the  animal  kingdom,
in  which  an  animal  oi'ganism  is  sustained  without  a  single
corpusculated  nutritive  fluid.

The  principle  is  at  present  inadmissible  in  science,  which  sup-
Ann.  Sf  Mag.  N.  Hist.  Ser.  2.  Vol.  xii.  24
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poses  that  the  intervention  of  cells  in  the  nutritive  fluids  is
neither  indispensable  to  the  pi-ocess  of  solid  nutrition  nor  to  that
of  respiration.

It  is  a  fact  of  surpassing  physiological  interest  that  the  chyl-
aqueous  fluid  in  the  Strongylus  of  the  sheep,  which  can  be  col-
lected  by  spoonfuls,  is  nothing  but  a  thick  solution  of  albumen.
After  even  prolonged  standing,  it  does  not  throw  down  the
slightest  vestige  of  fibrine-clot.  If  "  the  blood  "  of  the  infested
animal  permeated  through  the  integuments  of  the  parasite,
and  thus  reached  the  visceral  chamber  of  the  latter,  it  appears
probable  that  both  the  fibrine  and  the  red  corpuscles  of  the
former  would  be  capable  of  detection  in  the  chylaqueous  fluid  of
the  latter.  This,  however,  is  not  the  case.  The  cyst  in  which
Trichina  spiralis  is  lodged  in  the  substance  of  the  muscle  is
filled  with  a  fluid  in  which  both  the  fibrine  and  the  red  cor-
puscles  of  the  infested  animal  can  be  readily  shown  to  exist.  The
inference  is  obvious.  The  chylaqueous  fluid  of  the  worm  is  not
derived  directly  from  without  by  filtration  through  the  partition
of  the  cutaneous  structures.

In  the  order  of  Nematoid  worms,  typified  by  the  Strongylus
of  the  sheep,  the  integuments  are  veiy  thin  ;  the  spaces  be-
tween  the  circular  muscular  fasciculi  being  covered  by  little
more  than  the  epidermis  —  conditions  well-fitted  to  favour  the
interchange  of  gases  between  the  chylaqueous  fluid  within  and
the  aerating  medium  without.  No  indications  of  vibratile  epi-
thelium  in  any  structure  in  any  species  of  Nematoid  worms  can
be  discovered  on  the  general  cutaneous  surface,  dedicated  though
it  be  unquestionably  to  the  office  of  respiration  :  they  exist  in  no
instance.  Why  do  they  not  exist  ?  The  organic  law  presiding
over  the  development  of  these  motive  organules  is  still  beyond  the
ken  of  science.

Henceforth  it  will  not  satisfy  the  physiologist  to  affirm,  in  the
vagueness  of  a  general  phrase,  that  "  the  respiration  is  cuta-
neous.'^  He  must  know,  with  exact  definition,  by  which  order
of  fluids  that  function  is  enacted,  and  whether  the  living  fluid,
immediately  influenced  by  the  external  element,  be  charged  or
not  with  morphous  particles.  Superstition  for  ages  has  wrapped
these  uninviting  beings  in  unresolvable  mist.  The  assertion  has
now  been  abundantly  supported,  that  the  process  of  respiration
in  all  Entozoa  is  conducted  on  the  aquatic  model  —  that  the
chylaqueous  fluid,  though  non-corpusculated,  is  by  far  the  most
voluminous  and  important  fluid  element  in  the  organism,  and
that  which  directly  performs  the  function  of  breathing.  The
true  blood  when  it  exists  is  only  secondarily  aerated.  The  '  value  '
of  the  respiratory  function  is  directly  proportional  to  the  organic
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^ofiiplexity  of  the  fluids.  The  figure  expressive  of  its  amount
progresses  upwards  with  the  zoological  standard  of  the  organism.
This  principle  explains  the  faculty  conferred  upon  the  Entozoon,
by  a  Nature  exhaustless  in  expedients,  illimitable  in  resources,  by
which  it  is  enabled  to  extract  oxygen  enough  for  its  wants  from
the  least  oxygenated  of  the  animal  fluids  —  venous  blood  —  and
securely  to  breathe  amid  the  pestilential  atmosphere  of  the  colonic
intestine.

These  parasites  are  capable  of  sustaining  life  in  any  and  every
recess  of  the  animal  body.  This  fact  proves  inferentially  what
the  physiologist  cannot  reduce  to  positive  demonstration,  that
every  part,  every  fluid,  whether  in  or  out  of  the  vessels,  is  per-
vaded  by  the  electric  presence  of  oxygen.  It  proves  that  the
respiratory  process  is  really  an  inseparable  attendant  on,  and  an
integral  and  essential  part  of,  the  nutritive  actions  of  the  body  —
that  it  is  ubiquitous,  not  partial—  that  it  vivifies  every  constituent
atom,  fluid,  and  solid  of  the  entire  organism*.

*  In  order  to  facilitate  the  repetition  of  the  observations  upon  which  the
general  conclusions  stated  in  the  text  aie  founded,  the  author  appends  here
a  short  hst  giving  the  name  and  place  of  abode  of  the  most  familiar  Nema-
toid  Entozoa :  —

Name.  Habitat.
Ascaris  megalocephala  (Cloquet)  ...  Intestines  of  the  Horse.

lumbricoides  Small  intestines—  Man.
Salaris  (Blanchard)  In  intestines  of  several  fishes.

fY7am  e^Mma  (Rudolphi)  Folds  of  the  peritoneum  of  the
Horse.

attenuata  (Blanchard)  Air-cells  of  carnivorous  birds.
Spiroptera  sanguinolenta  (Rudolphi)  Stomach  of  Dog  and  Wolf.
Spirura  Talpce  (Blanchard)  Stomach  and  intestines  of  the  Mole.

Megastoma  (Rudolphi)  Stomach  of  Horse.
Oxyuris  vermicularis  {\)\x]Axdim)  ...  Rectum  —  Man.
Sclerostoma  Equinum  (Rudolphi)  ...  Caecum  of  Horse.
Cucullanus  Perca  {MuWer)  Pyloric  appendages  of  common

Perch.
Angiostoma  entomelas  (Dniaxdin)  ...  Lungs  of  Reptiles.
Cyathostoma  lari  (Blanchard)  Orbital  cavity  of  Sea-Gull.
Strongylus  Gigas  (Rud.  &  Miiller)...  Kidneys  of  Horse,  Dog,  and  Man.
Trichostoma  cBrophilum  (Rudolphi)  .  Trachea  of  Fox.
Trichocephalus  hominis  (Rudolphi)  .  .  .  Caecum  of  Man.

The  order  Nematoidea,  Calelmintha  (Owen),  includes  the  principal  in-
ternal  parasites  of  the  human  subject,  viz.  Trichina  spiralis,  Filaria  medi-
nensis  (Guinea  worm),  Filaria  oculi,  Spiroptera  hominis,  Filaria  bronchialis,
Trichocephalus  dispar,  Strongylus  Gigas,  Ascaris  lumbricoides,  and  Ascaris
vermicularis.  The  Entozoa  found  in  the  blood  have  been  recently  described
under  the  class-name  of  Hamatozoa.  Several  species  of  Filana,  Monosto-
mata,  Disfomata,  and  Infusoria,  have  been  discovered  in  the  blood  of  ftp^s
dogs,  fishes,  and  mollusca  (Micr.  Journal,  Oct.  1st,  1853).
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EXPLANATION  OF  PLATE  XIIL

This  plate  is  designed  to  express,  in  outline  plans,  the  natural  manner  in
which  the  alimentary  system  of  the  Cestoid  and  Trematoid  Entozoa  passes
into  that  of  the  Nemertine  and  Planarian  Annelida  —  that  they  are  really
constructed  upon  one  and  the  same  principle.  Though  not  represented  in
this  series  of  figures,  the  system  of  the  nutritional  fluids  in  these  Entozoan
and  Annelidan  groups  conforms  to  one  type.  The  channels  for  the  fluids
differ  little  in  distribution  from  those  of  the  alimentary  system.
Fiff.  1  .  Alimentary  system  of  Nemertes  Camilla;,  the  caeca  (b)  of  which  are

chai-ged  with  a  corpusculated  chyme  ;  e,  space  external  to  the
latter  system  filled  with  the  chylaqueous  fluid  ;  d,  shows  that  the
true  alimentary  organ  of  this  worm,  in  common  with  that  of  all
Nemertine  Annelids,  is  closed  at  all  sides  ;  a,  oesophagus  enter-
ing the proboscis.

Fig.  2.  The  caudal  end  of  the  alimentary  organ  of  another  Nemertine  An-
nelid,  Borlasia  ?,  proving  it  to  be  csecal  also  at  this  extre-
mity  :  a,  cavity  ;  c,  caeca  of  this  organ  filled  with  a  corpusculated
fluid  ;  b,  space  external  to  the  alimentary  caecum  fiUed  with  chyl-
aqueous fluid.

Fig.  3.  Alimentary  system  of  a  Planaria  :  h,  mouth  ;  c,  caeca  ;  a,  areolae
external  to  the  digestive  diverticula.

Fig.  4.  Digestive  system  of  a  freshwater  leech,  Clepsina  ?  :  a,  caeca
filled  with  corpusculated  chyme.

Fig.  5.  Ideal,  transverse,  section  of  Aphrodita  aculeata,  showing  the  dis-
tribution  of  the  alimentary  system,  and  its  relations  to  that  of  the
nutritional  fluids  :  a,  stomach  ;  b,  visceral  cavity  ;  c,  scales,  by  the
rising  and  falling  of  which  a  strong  current  of  sea-water  is  main-
tained  through  the  dorsal  channel  (e),  by  which  current  the  fluid
contents  of  the  digestive  caecum  {d)  are  aerated.

Fig.  6.  Alimentary  caecum  of  one  segment  of  Teenia  Solium  :  a,  mouth  of
this  segment  leading  into  a  short  oesophagus  {b),  and  thence  into
the  ramifications  (c)  of  the  digestive  system.

Fig.  7-  Alimentary  system  of  a  Trematoid  Entozoon  :  a,  oesophagus  ;
b, digestive caeca.

Fig.  8.  Ditto  of  Amphistoma  :  a,  b,  caeca  of  digestive  system.
Fig.  9.  Ditto  of  Bothriocephalus  latus  (a  sterelminthous  worm)  :  a,  mouth

of  a  single  segment  ;  b  8i  c,  caeca  of  digestive  system.
Fig.  10.  Plan  of  a  Nematoid  worm,  showing  the  great  dift'erence  between

the  diameter  of  the  intestine  {a)  and  that  of  the  space  (c)  enclosed
by  the  integuments  ;  b,  rejiroductive  organ.

Fig.  11.  Another  type  of  a  Nematoid  Entozoon  {Ascaris  lumbricoides),  in
which  the  intestine  (a)  is  larger  m  diameter,  and  tied  by  frequent
bridles  (6)  to  the  dense  integuments  (c).

Fig.  12.  Transverse  section  of  the  same.
[To  be  continued.]
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In  offering  to  the  Society  a  summary  of  my  observations  on  the
craniology  of  the  Edentate  order,  I  have  not  so  great  a  number  of
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