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reach  more  than  two-thirds  up  towards  the  nasals,  while  in
cuvieri  they  articulated  broadly  with  the  latter  bones.  The  bvill^
were  more  rounded,  and  the  pair  of  prominences  on  the  basis  of
the  skull  over  the  basilar  suture  were  much  more  developed  than
in  the  single  old  skull  of  G.  cuvieri  available.  From  G.  arabica,
to  which  there  was  a  certain  i-esemblance  in  the  set  and  curvature
of  the  horns,  G.  7nerrilli  was  distinguished  by  its  conspicuously
greater  size.

The  typical  male  skull  of  G.  merrilli  measured  as  follows  :  —
greatest  length  194  mm.;  basal  length  (c.)  170;  greatest  breadth
88  ;  muzzle  to  orbit  99  ;  length  of  upper-tooth  row  60.

Horns  —  S  •  Length  over  curves  anteriorly  241  ;  basal  circum-
ference  108.  5  .  Length  98;  basal  circumference  41.

TyiJe.  S,  B.M.  No.  4.12.18.1.  Killed  11th  December  1903.
Presented  by  Dr.  Selah  Meriill  through  Dr.  P.  L.  Selater.

Hah.  Hizmeh,  just  north  of  Jerusalem.
The  following  extract  from  a  letter  from  Dr.  Merrill,  dated

31st  October  1904,  will  give  an  idea  of  where  this  new  GazeUe
was  found:  —

"  The  male  Gazelle  was  brought  to  me  Dec.  11th,  1903,  and  the
female  on  February  7th,  1904.  Both  were  shot  by  a  hunter
whom  I  know,  and  who  has  served  me  at  times  during  several
years  past.  His  home  is  at  Hizmeh,  five  or  six  miles  north  of
Jerusalem  ;  he  is  a  plain  simple  man,  and  probably  never  goes  as
far  as  ten  miles  from  his  village.  Hizmeh  is  near  Wady  Farah,
two  hours  north-east  of  Jerusalem.  All  that  region  for  many
miles  north  of  Wady  Farah,  where  the  tableland  of  Judea  breaks
down  to  the  Jordan  valley,  is  very  wild  and  has  never  been  very
carefully  explored."

Mr.  Thomas  had  much  pleasure  in  naming  this  new  Gazelle,
which  represented  a  type  quite  new  to  the  Palestine  Fauna,  in
honour  of  its  discoverer  Dr.  Selah  Merrill.

The  following  papers  were  read  :  —

1.  The  Characters  and  Synonymy  of  the  British  Species  of
Sponges  of  the  Genus  Leucosolenia.  By  E.  A.  Minchin,
University  College,  London.

[Received November 15, 1904.]

(Text-figm^es  91-98.)

I.  Introductory.

The  following  memoir  is  an  attempt  to  ^  the  nomenclature
and  to  define  the  characters  of  the  British  species  of  Ascons
belonging  to  the  section  for  which,  in  my  opinion,  the  name
Leucosolenia  is  the  correct  taxonomic  designation.  In  order  to
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carry  out  this  intention  a  large  numbei'  of  specimens,  including
the  types  of  eai-lier  authors,  have  been  cai-efully  examined.  This
task  has  been  foi-ced  upon  me  as  the  result  of  some  investigations
upon  the  development  of  the  various  forms  of  spicules  in  sponges
of  the  genus  Lexicosolenia,  which  it  is  hoped  to  publish  shortly.
It  Avas  found  that  in  describing  the  spicule-  development  it  would
l^e  necessary  either  to  use  names  foi-  the  species  which  were  in-
correct  or  else  to  employ  a  nomenclature  at  Aariance  with  that  in
the  current  literature  dealing  with  these  sponges.  And  since  the
utmost  confusion  exists  with  regaixl  to  the  designation  of  these
species  both  in  the  labels  of  museums  and  collections,  no  less  than
in  even  the  most  recent  works  dealing  with  them,  it  seemed  woi-tli
while  trying  to  give  a  thorough  description  of  their  distinctive
charactei's  once  and  for  all.  It  was  my  oi-iginal  intention  to
have  inchided  the  Mediterranean  species  in  this  memoii',  but
lack  of  material  forced  me  to  confine  myself  for  the  pi-esent  to
the  British  forms,  which,  moreover,  ai-e  the  more  impoi'tant  from
the  taxonomic  point  of  view,  as  including  the  earliest  described
sponges  of  the  genus.

The  generic  name  Leucosolenia  Bwk.  is  used  b}'  difierent  authoi's
in  difierent  senses,  but  is  employed  in  this  memoir  in  the  same
sense  as  in  my  former  publications  [15,  16],  namely,  to  include
those  Ascons  which  form  a  natural  group  distinguished  by  the
following  charactei'S  :  —

(1)  The  sponge-body  or  colony  grows  in  a  more  or  less  erect
form  with  i-elatively  large,  distinct  oscular  tubes.  (2)  All  tln-ee
kinds  of  spicules  are  jjresent  —  monaxon,  tiiradiate,  and  quadri-
I'adiate.  (3)  The  ti-ii-adiate  systems  have  two  paired  angles,  less
than  120°,  and  an  unpaired  angle  greater  than  120°,  corresponding
to  a  straight  median  ray  and  two  curved  latei'al  I'ays.  (4)  The
collar-cells  have  the  nucleus  apical  in  position,  situated  close
under  the  origin  of  the  flagellum.  (5)  The  larva  is  an  amphi-
blastula,  and  the  first  spicules  formed  are  monaxons.  Of  these
characters,  all  except  (2)  are  family  charactei'S,  distinguishing  the
LeucosolenUdce  from  the  Clathrinichv  ;  the  latter  having  a  reti-
culate  form,  equiangulai'  triradiate  systems,  Imsal  luicleus  in  the
collar-cells,  and  parenchymula  lai'va,  the  fii'st  spicules  to  be  formed
l:)eing  triradiates.  The  presence  of  all  three  kinds  of  spicules
distinguishes  Leucosolenia  from  Haeckel's  genus  .Iscy.ssa,  in  which
monaxons  alone  are  alleged  to  be  present^  —  a  genus  which,  if  it
exists,  should  probably  be  placed  in  the  family  Leucosoleniida'.

II.  Historical  Review  axd  Criticism.

The  earliest  descriptions  of  species  of  Ascons  Avei'e  based  en-
tirely  on  outward  form  and  appearance,  and  though  the  spicules
were  noticed  and  figured  no  use  was  made  of  difiei-ences  in  spicu-
lation  in  order  to  distinguish  the  species.  The  external  characters
of  an  Ascon  are  not  a  very  safe  guide,  as  a  rule,  to  its  specific
identification.  In  some  cases,  however,  a  species  has  a  typical
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form  which  enables  one  to  recognise  it  almost  with  certainty,  or
at  least  to  distinguish  it  from  others  belonging  to  the  same  fauna
by  simple  inspection.  That  is  the  case  particularly  with  Leucoso-
lenia  hotryoides,  the  first-named  Ascon  species  described  in  1786
from  the  British  coast  (locality  Emsworth,  between  Sussex  and
Hampshire)  by  Ellis  and  Solandei-  [7]  under  the  name  Sjiontjia
hotryoides.  In  this  case  the  form  is  so  charactei-istic  that  thei-e
can  hardly  be  any  doubt  as  to  the  species  Avhich  is  represented  by
the  authors'  figure.  The  next  species  of  Leucosolenia  to  be
described  was  the  Spongia  complicata  of  Montagu  [17],  also  from
the  British  coast  ;  and  in  this  case  it  is  moi'e  difficult  to  be
positive,  but,  on  the  whole,  it  is  highly  pi-obable  that  Montagu's
figures  rej)resent  a  specimen  of  the  sponge  for  which  his  name
is  retained,  following  Haeckel,  in  this  memoir.  The  ai-borescent
mode  of  growth  depicted  is  a  feature  extremely  characteiistic,  if
not  absolutely  distinctive,  of  this  species,  at  least  as  far  as  the
British  fauna  is  concerned.  On  the  othei'  hand,  more  doubt
attaches  to  the  third  species  described,  the  Sjiongia  confervicola  of
Templeton,  1836  [22],  which  is  evidently  a  Leucolosenia  fi'om  the
figures,  but  of  which  the  specific  identity  remains  doubtful.
Templeton's  memoir  is  freely  annotated  by  "  G.  J.,"  apparently
George  Johnston,  and  the  footnote  to  8.  confervicola  is  ^'-  t^pongla
complicata  G.  J."  I  am  more  inclined  to  the  opinion,  however,
that  the  figure  of  8.  confervicola  represents  a  specimen  of  the
later  described  species  '■^  Ascandra  variahilis"  of  Haeckel,  though
Haeckel  himself  identifies  it  with  hotryoides.  In  any  case,  as  the
point  cannot  be  determined,  Bpongia  confervicola  must  be  re-
garded  as  a  nomen  mulum  without  importance  for  taxonomic
nomenclature.  Johnston,  in  his  work  of  1842  [14],  ignores  both
Spongia  compilicata,  as  Fleming  [8]  had  done  before  him,  and
*S'.  confervicola  ;  both  these  authors  recognise  only  Spongia
hotryoides,  and  regard  Montagu's  S.  complicata  as  merely  a  variety
of  the  former.

In  the  meantime  diffei'ent  authors  had  subdivided  the  compi-e-
liensive  genus  Spongia  into  various  genera,  and  Templeton  was
one  of  the  last  to  employ  the  name  for  any  calcareous  sponge.
Fleming  in  1828  [8]  proposed  the  generic  name  Grantia  for  all
calcareous  sponges,  putting  G.  compressa  Fabr.  as  the  first,  and
G.  hotryoides  Ell.  &  Sol.  as  the  second  species;  compressa  must
therefore  be  regarded  as  the  type  species  of  Grantia.  Giunt  in
1833  [11]  proposed  the  genus  Leuconia  for  calcareous  sponges,
putting  as  his  first  sjDecies  nivea,  which  is  therefore  the  type
species  of  this  genus.  In  1834  de  Blainville  [6]  proposed  the
name  Calcisjyongia  in  exactly  the  same  sense  as  Grantia,  putting
also  comjyressa  first  and  hotryoides  second,  so  that  this  generic
name  becomes  a  synonym  of  Grantia.  A  great  advance  was  made
by  Bowerbank  [1],  who,  in  1864,  further  subdivided  the  calcareous
sponges.  Pointing  out  that  Grantia  hotryoides  was  quite  difierent
from  either  the  G.  com2)ressa  (Fabr.)  or  G.  nivea  (Grant)  of
Fleming,  he  retained  Fleming's  genus  Grantia  for  compressa,
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Grant's  genus  Leuconia  for  nivea,  and  placed  hotryoides  in  a  new
genus  Leucosolenia.  In  making  these  changes  Bowerbank  acted
with  perfect  correctness,  according  to  accepted  modern  rules  of
nomenclature  ;  and  it  is  clear  that  for  the  species  hotryoides  the
generic  name  Leucosolenia  has  the  priority  over  all  other  generic
names  for  it,  or  for  other  species  associated  with  it  generically.
Leucolosenia  is,  in  short,  the  first  generic  name  put  forward  which
has  an  undoubted  Ascon  as  the  type  species.

Bowerbank  added  various  species  to  his  genus  Leucosolenia,
amongst  them  forms  which,  in  my  opinion,  cannot  be  associated
generically  with  hotryoides,  and  therefore  do  not  belong  to  the
genus  Leucosolenia  as  here  understood,  but  to  that  section  of  the
Ascons  for  which  I  employ  the  generic  name  Clathrina  (Gray,
1867).  Moreover,  Bowerbank  did  not  properly  understand  the
distinctions  between  the  different  species  which  he  dealt  with,  so
that  different  species  are  found  confused  together  in  his  monograph
in  an  extraordinary  manner,  and  his  descriptions  are  sometimes
quite  incorrect.  Thus  the  speciraen  described  and  figured  as
L.  hotryoides  in  vol.  i.  of  his  monograph  (p.  164,  figs.  347,  348,
pi.  xxvi.)  does  happen  to  be  a  genuine  specimen  of  hotryoides.
This  can  be  seen  at  once  from  his  figure  348,  which  is  extremely
charactei'istic,  and  I  have  been  able  to  examine  this  specimen  and
have  figured  its  spicules  (text-fig.  98,  figs.  27  a-g,  p.  390).  On
the  other  hand,  the  specimen  figured  as  L.  hotryoides,  in  vol.  iii.
pi.  iii,  fig.  1  ,  is  a  specimen  of  the  species  described  by  Haeckel
under  the  specific  name  variabilis,  and  the  description  given  by
Bowerbank  of  the  triradiate  spicules  as  "  equiangular  "  (vol.  ii.
p.  28,  vol.  iii.  p.  7)  can  be  seen,  even  from  his  figures,  to  be  in-
correct.  Bowerbank  fvirther  described  a  new  species  under  the
name  "  Leitcosolenia  conto?-ta."  I  hope  to  discuss  the  rather  com-
plicated  question  of  the  characters  and  synonymy  of  this  species
in  another  memoir,  the  true  contorta  being  a  Clathrina.  I  will
only  say  here  that  amongst  specimens  identified  by  Bowerbank  as
contorta  I  have  found  a  Clathrina  species  mixed  up  with  speci-
mens  of  Leucosolenia  complicata  and  variabilis.  Bowerbank
himself  considered  (vol.  ii.  pp.  30,  31)  that  his  species  contorta
might  be  synonymous  with  Montagu's  species  complicata,  but
was  more  inclined  to  regard  Montagu's  figure  of  the  latter  as
being  "  a  very  characteristic  figure  of  Spongia  hotryoides  Ellis  &
Solander,"  and  thought  it  better  under  the  circumstances  to  reject
the  term  complicata  altogether.  Finally,  in  vol.  iii.  of  his  mono-
graph,  Bowerbank  described  and  figured  a  sponge  found  in
Brighton  Aquarium  under  the  name  of  Leuconia  somesii  (pp.  334-
332,  pi.  xci.  figs.  6-17).  A  glance  at  his  figures  makes  it  obvious
that  this  sponge  is  a  Leucosolenia,  but  his  description  is  inade-
quate  for  determination  of  the  species.  Having  been  able  to
examine  Bowerbank's  types  of  this  species  in  the  British  Museum,
I  found  them  to  be  merely  aberrant  specimens  of  Leucosolenia
va7'iabilis  (Haeckel),  as  Topsent  had  already  suspected,  charac-
terised  by  the  great  development  in  the  number  and  length  of
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the  inonaxons,  and,  as  sliowii  by  Bowerbank's  figures,  a  great
tendency  to  the  pi-oduction  of  abnormal  forms  of  triradiates  (see
text-fig.  95,  figg.  18a-e  and  19  a-h,  p.  379).  Leuconia  somesii
may,  in  short,  be  characterised  as  an  interesting  aquarium  variety
of  LeuGosohnia  variabilis,  showing  modifications  parallel  to  those
described  by  Bidder  for  Sycon  raphanus  *.  growing  in  the  Naples
Aquarium.  Bowerbank  himself  was  struck  by  the  resemblance  of
this  sponge  to  a  Leucosolenia,  and  particulai-ly  to  the  specimen
figured  by  him  in  pi.  iii.  fig.  1,  which,  as  stated  above,  was
actually  a  specimen  of  L.  variabilis  ;  he  remarks  that  the  only
other  known  British  calcareous  sponge  with  which  this  species  is
likely  to  be  confounded  is  Leucosolenia  botryoides,  but  "  only  in
its  young  and  immature  state."  Leuconia  somesii  must  therefore
be  put  as  a  synonym  of  Haeckel's  species  variabilis.

Enough  has  been  said  to  justify  the  criticism  made  above  that
Bowerbank  did  not  grasp  the  real  distinctions  between  the  species
of  his  genus  Leucosolenia  t.  It  is  the  great  merit  of  Haeckel,
whose  name  marks  the  next  epoch  J  in  our  knowledge  of  calcareous
sponges,  that  he  was  the  first  to  understand  the  great  importance
of  the  spicules  in  specific  determinations,  and  to  give  descriptions
of  the  species  by  which  they  could  be  recognised  clearly.  It
may  be  said,  in  short,  that  previous  to  Haeckel's  great  mono-
graph  no  species  of  calcareous  sponge  was  reallj^  adequately
characterised,  and  that  Haeckel  was  the  first  to  show  how  this
should  be  done.  Hence,  where  previous  descriptions  of  a  cal-
careous  sponge  leave  us  in  doubt  as  to  its  identity,  Haechel's
determination  of  its  characters  fixes  the  ajyplication  of  the  name.

Had  Haeckel  carried  out  his  own  method  with  accuracy  and
conscientiousness  it  would  not  have  been  necessary  for  the  present
paper  to  be  written,  but  unfortunately  this  is  far  from  being  the
case.  Of  the  specimens  which  I  have  been  able  to  examine,
some  have  been  through  Haeckel's  hands  and  have  been  identified
by  him,  and  these  show,  in  many  cases,  the  most  extraordinary
errors  of  identification,  as  will  be  evident  from  the  descriptions
and  figures  given  below.  It  will  be  made  clear,  also,  that  in  tv{o
cases  at  least  he  fovmded  unnecessary  species  simply  as  the  result
of  overlooking  spicules  in  certain  specimens  which  he  found  to
be  present  in  others  of  the  same  species.  Haeckel's  numerous
species  of  Ascons  require,  one  and  all,  a  thorough  re-examination,
and  there  can  be  no  doubt  that  a  careful  revision  would  result  in

* Quart. Journ. Micr. Sci. v. xxxviii.  p. 10.
t To the well-known monograplis of Oscar Schmidt [19, 20], more or less con-

temporary with Bowerbank's writings, further reference is not necessarj' here, since
of Leucosolenia,  in the sense used in the present memoir,  only two species are
described,  X.  lieherJcvhnii,  which  is  not  a  British  form,  and  JL.  fabricii,  which
appears to be a synonym of compUcata.

X Both of Haeckel's works,  the '  Prodromus '  (1870) and the '  Monographie '
(1872), were published at dates between those of the second and third volumes of
Bowerbank's ' British Spongiadaj ; ' but they were not noticed by Bowerbank, and
belong in all respects to a subsequent epoch. Of Bowerbank's species, onlj- Leuconia
somesii was described after Haeckel's monograph, and is therefore not noticed by the
latter.

Proc.  Zool.  Soc—  1904,  Vol.  II.  Ko.  XXIII.  23
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many,  perhaps  the  majority,  of  his  specific  names  becoming
synonyms.

There  is,  however,  a  further  blemish  on  Haeckel's  work,  which
has  been  the  cause  of  all  the  universal  confusion  in  the  nomen-
clature  of  these  sponges.  Haeckel  took  no  notice  in  his  final
monograph  *  of  any  generic  names  for  calcareovis  sponges  tised
before  him.  Making  a  clean  sweep  of  all  previous  names,  he  set
up  twenty-one  new  genera,  seven  of  which  were  Ascons.  Such
11  proceeding  could  not,  of  course,  be  tolerated,  being  a  flagrant
violation  of  the  rules  of  taxonomic  nomenclature  which  have
long  been  followed  in  this  country,  and  now  are  universally  ac-
cepted  abroad  also.  Hence  Haeckel's  system  has  undergone
various  modifications  at  the  hands  of  subsequent  writers.

The  first  work  of  primary  importance  dealing  with  calcareous
sponges  after  Haeckel  was  Polejaeff  [18],  who  i^everted  to  Bower-
bank's  use  of  the  name  Leucosolenia  to  denote  all  Ascons.  In
works  of  later  date  some  systematists  have  followed  Polejaefi^  in
the  use  of  the  name  Leucosolenia,  as,  for  example,  Topsent  ;
others  have  used  modifications  of  Haeckel's  system,  as,  for  example,
Lendenfeld  ;  and  others,  again,  have  used  Leucosolenia  in  some
special  sense,  as,  for  example,  Breitfuss.  In  1896  [15]  I  put
forward  a  scheme  of  classification  for  Ascons  which  has  not  been
followed  by  subsequent  -writers,  but  to  which  I  still  adhei-e.  It
would  be  foi'eign  to  the  purpose  of  the  present  memoir  to  discuss
the  classification  of  Ascons  genei-ally,  but  in  order  to  justify  my
use  of  the  name  Leucosolenia  I  put  forward  three  propositions  :  —

(1)  That  the  oldest  Ascon  genus,  Leucosolenia  Bower  bank,  is  a
valid  genus,  founded  in  a  perfectly  correct  manner,  its  type
species  being  L.  hotryoides,  the  oldest  desciibed  species  of  Ascon.

(2)  That  therefore  the  generic  name  Leucosolenia  has  priority
over  all  others  for  this  species,  and  the  combination  Leucosolenia
hotryoides  is  one  that  should  never  be  disturbed.

(3)  That  therefore  in  any  scheme  of  classification  in  which
other  Ascons  are  placed  in  the  same  genus  as  hotryoides,  they  also
should  be  termed  Leucosolenia.

If  these  three  propositions  are  accepted,  it  becomes  of  extreme
impoi'tance  to  describe  accurately  the  specific  characters  of  Leuco-
solenia  hotryoides.  I  think  I  may  claim  to  have  done  so  in  the
present  paper,  and  from  the  description  below  it  will  be  imme-
diately  apparent  that  the  restriction  of  the  name  Leucosolenia  to
Ascons  without  monaxon  spicules,  as  done  by  Breitfuss,  is  a,n
erroi',  caused  by  Haeckel's  incorrect  description  of  the  species
hotryoides.

As  regards  the  specific  determination  of  Asoons,  the  chief
criticism  which  I  have  to  make,  with  regard  both  to  Haeckel  and
to  post-Haeckelian  systematists  generally,  is  that  sufficient  account
is  not  taken  in  their  descriptions  of  the  gi-eat  variability  of  the

* In Haeckel's ' Prodromus ' [12] he put forward a scheme of classification in
which previous generic names were used, but in his ' Monographie ' [13] he com-
pletely altered both his classification and his nomenclature.
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spicules,  not  only  in  different  specimens  but  even  in  any  given
specimen.  In  order  to  separate  the  essential  from  the  accidental
in  tlie  description  of  an  Ascon,  not  only  should  many  specimens
be  studied,  if  possible,  but  in  each  specimen  all  possible  forms  of
spicules  should  be  di-awn.  One  instance  fi^om  Haeckel's  mono-
,£;raph  will  suffice  to  illustrate  this  point.  Under  the  genus
Ascandra  {t.  c.  p.  81)  the  species  botrys,  which  I  have  shown
below  to  be  a  synonym  of  hotryoides,  is  characterised  as  having
"  triradiates  obtuse-angled,  rays  8  times  as  long  as  thick,"  while
the  species  nitida  is  distinguished  from  it  by  having  "  triradiates
right-angled,  rays  4  times  as  long  as  thick."  Now  if  tiie  reader
will  turn  to  my  figures  of  the  spicules  of  hotryoides  given  below
(text-figs.  97  &  98,  pp.  388,  390),  or,  better  still,  will  examine  a  spe-
cimen  for  himself,  and  compare  the  spicules  with  Haeckel's  figures
of  the  triradiates  of  hotrys  and  nitida^,  it  will  be  found  that  in  any
^specimen  the  triradiates  vary  in  slenderness  from  the  types  figured
by  Haeckel  for  hotrys  to  those  given  for  nitida,  and  that  their
piiired  angles  vary  from  obtuse,  in  the  more  slender  spicules,  to
right  angles  in  the  thicker  forms.  There  is  therefore  no  argu-
ment  to  he  drawn  from  HaeckeVs  descriptions  and  figures  against
putting  these  species  together  and  considering  hotrys  and  nitida
i\s  synonyms  of  hotryoides.  Whether  they  are  really  distinct  or
not  can  only  be  determined  by  fresh  investigation  of  the  speci-
mens.  Until  that  has  lieen  done  we  are  justified  in  striking  out
two  of  the  three  names.

Another  point  in  which  variation  occurs  commonly  is  the  re-
lative  frequency  of  a  giA^en  type  of  spicule  in  different  specimens.
Thus  in  some  specimens  a  form  of  spicule  may  be  abundant,  which
in  others  may  be  so  scarce  that  much  seai'ching  may  be  necessary
to  find  itt.  As  negative  characters  require  much  greater  caution
to  affirm  than  positive  ones,  it  is  only  after  very  careful  investi-
gation  that  one  should  declare  a  type  of  spicule  to  be  absent  in
any  specimen  which  agrees  in  all  other  respects  with  other  speci-
mens  in  which  it  is  present  ;  even  then  it  would  be  most  unsafe
to  separate  such  a  specimen  as  a,  distinct  species  on  this  character
alone.  Yet  it  is  in  this  Avay  that  Haeckel  separated  (in  eiTor,  as
it  has  pi'oved)  the  species  hotryoides  and  complicata  from  their
synonyms  hotrys  and  pinus.

The  extreme  uncertainty  and  doubt  which  attach  to  all  iden-
tifications  of  Ascon-species  in  works  dealing  with  them,  have,  it
may  be  pointed  out,  one  important  consequence  :  that,  namely,
of  rendering  utterly  worthless  all  statements  concerning  theii-
geographical  distribution.  It  is,  indeed,  my  firm  conviction  that
the  study  of  the  distiibution  of  Ascons,  perhaps  of  all  Calcarea,
requires  to  be  commenced  de  novo,  and  to  be  preceded  by  an  accurate
study  of  their  specific  clia.racters.  Until  it  is  possible  to  liave

*  The  extremely  fanciful,  if  artistic,  curves  which  Haeckel  introduces  into  his
drawings of spicvdes mast be discounted in making comparisons.

t Compare the very important observations of Topsent (Arch. Zool. Exp. (3) viii.
p. 43) on the different types of spiculation in Cliona celata at different ages.
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confidence  in  the  coriectness  of  the  identification  of  a  species,
statements  as  to  its  occurience  and  distribution  are  of  no  value
whatever.

III.  Methods  and  Material.

The  present  investigation  has  been  directed  mainly  towards
a  thorough  examination  of  the  spiculation.  For  making  prepa-
I'ations  of  calcareous  spicules,  the  reagent  used  by  me  is  Eau  de
Javelle.  The  piece  of  sponge  selected  is  first  of  all,  in  the  case  of
spirit-specimens,  placed  in  water  for  a  minute  or  tv/o,  and  then
put  into  a  test-tube  with  a  small  quantity  of  Eau  de  Javelle,
barely  more  than  enough  to  cover  the  bit  of  sponge.  In  a  few
minutes  the  soft  parts  are  dissolved,  and  with  gentle  shaking  the
sponge  disappears,  being  I'esolved  into  a  cloud  of  spicules.  No
heating  is  necessary,  but  the  Eau  de  Javelle  loses  its  powers  aftei-
a  few  months,  and  should  have  been  recently  made  up.  The  test-
tube  is  then  filled  up  with  distilled  watei',  shaken  up  well,  and
put  aside  to  stand  undisturbed  until  the  spicules  have  fallen  to
the  bottom,  which  they  do  in  the  course  of  a  few  hours.  As  much
as  possible  of  the  liquid  is  then  decanted  ofi",  care  being  taken  not
to  disturb  the  spicules  settled  at  the  bottom,  after  which  the  test-
tube  is  again  filled  up  with  distilled  water,  shaken  up,  and  left  to
settle  again.  After  a  third  washing  with  distilled  watei-  in  this
way,  the  Eau  de  Javelle  is  sufiiciently  removed,  and  the  tube  is
then  filled  up  with  strong  alcohol  (90  per  cent.),  in  which  spicules
settle  much  more  cjuickly  than  in  water*.  After  two  washings
with  alcohol,  the  spicules  are  ready  to  be  mounted.  This  is  done
simply  by  drawing  them  up  with  a  pipette  from  the  bottom  of
the  alcohol  in  the  test-tube,  placing  them  on  a  slide,  and  burning
off  the  alcohol,  leaving  the  spicules  dry  on  the  slide.  A  drop  of
Canada  balsam  is  then  put  on  them,  and  on  that  a  cover-slip.
In  this  way  very  clean  preparations  of  the  spicules  can  be  obtained.
It  is  advisable,  however,  not  to  defer  the  examination  of  them
too  long,  as  even  in  Canada  balsam  they  become  corroded  sooner
or  later,  and  in  some  samples  of  the  mounting  medium  the  coi-
rosion  proceeds  rapidly.  Hence  attention  should  be  paid  to  the
purity,  that  is  to  say  the  non-acidity,  of  the  Canada  balsam
employed.

For  drawing  the  spicules  I  have  used  in  all  cases  a  cameia
lucida  with  Zeiss's  ocidar  II.  and  objective  D,  giving  a  magnifica-
tion  of  320  (reduced  in  the  illustrations  in  this  memoir  to  300).
My  method  is  first  to  draw  the  commoner  forms  of  spicules  seen,
and  then  to  hunt  carefully  through  the  slide  and  draw  every
spicule  found  difiering  at  ail  markedly  from  those  already  drawn..
The  process  is  a  tedious  one,  and  it  is  too  tiring  to  attemj^t  the
examination  of  more  than  two  specimens  a  day  at  the  utmost.
But  only  in  this  way  is  it  possible  to  frame  an  idea  of  the  great

* The process of washing the spicule can be greatly hastened bj' using a centri-
fugal machine, but as there is great danger of their then becoming caked through
interlocking  of  the  spicule-raj-s,  I  have  preferred  the  slower  and  surer  method
described above.
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range  of  variations  shown  Ijy  the  spicules  in  every  specimen.  It
is,  moi'eover,  exti-emely  easy  to  ovei-look  inconspicuous  forms  of
spicules.  It  was  not  until  I  had  studied  carefully  many  specimens
of  hotryoides  and  variabilis  that  I  became  aware  of  the  invariable
pi-esence  in  both  of  slender  straioiit  barbed  monaxons  (text-fig.
94,  fig.  10  k,  I,  p.  377;  text-fig.  97,''  fig.  22  I,  u,  &c.,  p.  388).

For  the  study  of  the  species  dealt  with  in  the  present  memoir
I  have  examined  specimens  from  various  sources.  Besides  those
which  I  have  collected  myself  at  Plymouth,  Roscoff,  and  elsewhere,
or  which  have  been  sent  me  by  friends,  I  have  had  access  to
specimens  of  historic  impoi^tance  in  the  private  collection  of
Canon  A.  M.  Norman,  and  in  the  collections  of  the  British
Museum  and  the  Bei'lin  Museum.  Among  those  who  have  given
me  specimens  my  thanks  are  especially  due  to  Mr.  Walter
l^ai'stang,  who  sent  me  numerous  specimens  from  the  neighbour-
hood  of  Plymouth,  and  Monsieur  E.  Topsent,  who  sent  me
specimens  from  Finance.  Canon  Xorman,  with  great  liberality,
placed  his  collection  at  my  disposal  and  allowed  me  to  examine
all  his  specimens*.  The  information  I  acquired  in  this  Avay  was
most  valuable,  since  his  collection  compiised  type  specimens  of
Bowei'bank  and  others,  as  well  as  many  which  had  been  thi'ough
Haeckel's  hands,  identified  by  him,  and  returned  with  the  labels
written  or  endorsed  by  Haeckel  with  his  own  hand.  Not  less
valuable,  and  more  numerous,  were  the  specimens  in  the  British
Museum  of  Natural  Histoiy,  for  access  to  which  I  have  to  thank
Dr.  A.  C.  L.  Giinther,  F.R.S.,  who  permitted  me  to  examine  all
the  specimens,  and  Mr.  Kirkpatrick,  who  most  kindly  looked
them  out  for  me  and  instructed  me  as  to  the  various  handwritings
on  the  labels.  For  examination  of  the  specimens  in  the  Bei-lin-
Museum  I  am  indebted  to  Di".  Weltner,  who,  by  the  kind  per-
mission  of  Professor  Moebius,  was  so  good  as  to  send  me  small
pieces  of  the  Ascons  in  the  Beilin  collection,  to  enable  me  to  study
their  spiculation.

A  list  of  the  specimens  from  various  sources  which  I  have  thus
been  able  to  examine  is  given  below,  following  the  descriptions  of
the  species,  fi-om  which  it  will  be  seen  that  my  identification  of  a
specimen  is  often  very  different  from  that  of  its  previous  label.
I  have  only  to  add  that,  in  the  case  of  each  specimen  mentioned,
the  spicules  have  been  carefully  drawn  by  me  with  the  aid  of  the
camera  lucida  in  the  manner  described  above.  The  illustrations  to
this  memoir  are  tracings  from  a  selection  of  the  drawings  so
made.

IV,  General  Remarks  on  the  Characters  op  the
Species  of  Leucosolenia.

The  external  form  and  mode  of  growth  in  the  genus  Leucosolenrta

* It is uow ten years since 1 examined Canon Norman's specimens, and nearty as
long since I obtained for study the specimens from the British and Berlin Museums.
Much stress of other work has prevented the completion of these investigations.
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ai-e  subject  to  consideiMble  variatioii.s,  due  to  the  particvilar  en-
vironment  and  conditions  under  which  the  sponge  grows  in  each
case.  The  variability  of  form  is,  however,  combined  always  with
constant  and  characteristic  features,  and  may  be  compared  with
the  different  foi-ms  which  a  creeping  plant  will  assume  under
different  natural  conditions.  Too  much  has  been  made,  in  many
works,  of  this  variability,  and  not  enough  of  the  constancy  which
underlies  it.  No  one  Avho  has  a  working  acquaintance  with
Ascons  can  ever  mistake  a  Leucosolenia  for  a  Clathrina,  except
perhaps  in  the  very  youngest  stages  of  growth  ;  there  is  no  need
for  me  to  repeat  here  what  I  have  said  in  previous  memoirs  a>s  to
the  diagnostic  importance  of  the  form  of  the  sponge  foi'  dis-
tinguishing  the  two  genera.  It  is,  moreover,  by  no  means  difficult,,
indeed  it  is  usually  very  easy,  to  recognise  at  sight  all  the  species
occurring  in  any  pai-ticular  localit3%  Avhen  one  has  once  l^ecome
intimate  with  their  characteristic  features.  Yet  from  looking  at
Haeckel's  plates  of  these  sponges,  the  impression  gained  is  that
Ascons  have  no  characteristic  generic  or  specific  features  except
in  the  sjiiculation.  Haeckel's  artistic  pencil  has  misled  him,  and
others,  upon  this  point,  and  his  plates  fail  to  portray  the  natural
appearance  of  the  sponges.

Speaking  generally,  there  are  three  principal  types  of  bod^'-f  orm
occurring  in  the  species  of  Leucosolenia.  If  the  sponge  be  growing
on  a  bare  rock,  or  on  the  stem  of  a  large  alga,  it  will  creep  over
it,  sending  out  anastomosing  basal  stolons  from  which  oscular
tubes  arise  at  intervals.  Such  a  specimen  has  been  figured  by  me
elsewhei'e  [16,  fig.  5]  ;  it  was  found  growing  over  a  granite  rock  at
Roscoff,  and  is  now  in  the  British  Museum.  This  type  of  colony
may  be  designated  the  sjyreading  form  ;  it  is  not  at  all  common,
since  it  may  be  supposed  to  be  a  rai-e  occurrence  for  the  sponge  to
find  a  rock-surface  unoccupied  by  other  competitors.  More  usually
these  sponges  are  found  growing  crowded  up  amongst  algse  and
various  organisms,  often  in  muddy  situations,  or  creeping  over
the  seaweeds,  and  they  then  assume  a  form  which  may  be  teiined
hushy  ;  an  example  of  this  mode  of  growth  has  been  figured  by
me  in  the  case  of  a  specimen  of  L.  lieherkuhnii  [1.  c.  fig.  3]  which
came  fi'om  the  keel  of  a  ship  moored  permanently  in  the  Porto
Militare  at  Naples,  and  wdiicli  was  growing  in  a  luxurious  forest
of  algge,  hydroids,  barnacles,  worm-tubes,  &c.  The  bushy  form  is
the  commonest  type  of  Leucosolenia-colonj  .  In  a  third  modifica-
tion  the  sponge  forms  a  creeping  or  arhorescent  groAvth  usually
closely  applied  to  its  support,  but  sometimes  branching  out  under
favourable  circumstances  into  tree-like  growths  [1.  c.  fig.  4].
Although  all  these  three  modifications  of  form  merge  into  one
another,  it  is  convenient  to  classify  them  into  the  three  principal
types  noted  above.

A  few  words  upon  the  characters  of  the  spicules  will  not  be  out
of  place  here.  The  three  kinds  of  spicules  found  in  Leucosolenia
may  be  classified  into:  (1)  monaxon  spicules,  simple  needle-like
forms;  (2)  triradiate  systems,  with  or  without  the  addition  of  a



1904.]  SPONGES  OF  THE  GENUS  LEUCOSOLENIA.  359

fourth  or  gastral  ray.  In  the  monaxons  a  proximal  end  imbedded
in  the  wall  of  the  sponge  is  to  he  distinguished  from  a  distal  end
projecting  freely  into  the  water.  The  shaft  of  the  inonaxon  is
generally  thickest  towards  the  proximal  end,  at  which  it  tapers
rapidly  to  a  blunt  or  moderately  sharp  point.  The  distal  end
usually  has  a  barb  or  "  lance-head,"  frequently  rudimentary  or
absent.  The  barb  is  in  reality  a  double  bend  in  the  axis  of  the
spicule,  and  is  comparable  to  a  very  thick  bayonet,  rather  than
to  a  spear-head*.  In  cases  where  it  is  absent,  the  distal  ends  of
the  monaxons  become  excessively  sharp  and  fine.

A  remarkable  point  with  reference  to  the  monaxons  of  Leuco-
solenia,  which  I  have  found  to  hold  good,  not  only  with  regard  to
the  species  described  in  this  memoir,  but  also  for  all  other  species
that  I  have  examined,  is  that  the  monaxons  can  be  separated  more
or  less  easily  into  two  varieties,  distinguished  by  the  fact  that
one  kind  appears  very  refringent,  the  other,  by  comparison,  pale,,
under  the  microscope.  The  refringent  monaxons  are  always  scarcer
than  the  pale  ones,  but  their  peculiar  optical  property  makes  it  very
easy  to  find  them,  especially  under  low  powers  (Zeiss,  Oc  II.  Obj.  B).
In  form  the  two  kinds  of  monaxons  may  not  differ  essentially,,
but  the  refringent  ones  always  show  certain  characteristics  which
may  be  summed  up  by  saying  that  they  tend  to  be  straighter,.
moi'e  slender,  and  sharper  than  the  others,  and  their  distal  barb  is
less  distinct  or  absent.  When  examined  by  means  of  polarised
light,  the  conditions  are  reversed,  since  the  pale  monaxons  light
up  brightly  between  crossed  prisms,  while  the  refringent  forms
remain  dark  or  feebly  illuminated.  This  is  particularly  well  seen
in  the  small  monaxons  of  L.  variabilis  (see  below,  p.  380),  where  the
curved  forms  light  up  most  brilliantly  with  crossed  prisms,  while
the  straight  refringent  forms  remain  quite  dark  or  only  slightly
illuminated  in  all  positions,  when  the  stage  of  the  microscope  is
rotated.  This  shows  clearly  that  the  difference  between  the  two
types  is  due  to  a  difference  in  the  relation  of  the  axis  of  crystal-
lisation  to  the  form  of  the  spicule.

The  triradiate  systems  which  do  not  acquire  gastral  rays  do  not
differ  in  any  other  structural  feature  from  those  which,  by  doing
so,  become  quadriradiates.  In  some  cases  the  triradiates  and
quadriradiates  may  differ  in  size,  and  their  relative  abundance
varies  greatly  in  different  specimens.  In  each  triradiate  system
we  have  to  distinguish,  as  has  been  said  above,  an  unpaired  or
posterior  ray,  which  in  the  oscular  tube  points  away  from  the
oscular  opening,  and  two  paired  lateral  lays;  the  latter  make
with  the  posterior  ray  paired  lateral  angles  less  than  120°  and
sometimes  almost  approaching  90°  ;  the  lateral  rays  at  their
junction  enclose  an  unpaii-ed  anterior  angle,  which  is  greater
than  120°  in  proportion  as  the  lateral  angles  are  less.  The  lateral
lays  are  neai-ly  always  distinctly  curved  ;  the  posterior  ray  is
normally  straight.

* This point is, unfortunately, not very well brought out in the drawings accom-
panying this memoir.
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Since  the  triradiate  systems  lie  in  the  wall  of  a  hollow  cylindei',
the  thi'ee  i-ays  are  never  in  the  same  plane,  but  are  disposed  in
such  a  manner  that  if  the  spicule  be  viewed  in  a  direction  cor-
I'esponding  to  the  axis  of  the  unpaired  ray,  the  two  lateral  rays
appear  to  meet  at  an  angle  less  than  180°  on  the  gastral  side,
gi-eater  than  180°  on  the  dermal  side.  This  is  an  important  fact
to  bear  in  mind  when  studying  the  spicules  in  prepai-ations.  If
the  spicvile  be  lying  on  the  slide  with  its  dermal  face  uppermost,
then  the  points  of  the  three  rays  touch  the  slide,  but  their
junction  is  raised  off  it  ;  hence  the  spicule  appears  from  this
aspect  peifectly  symmetiical,  with  two  lateral  raj^s  of  equal  length
and  similar  curvature,  but  each  of  the  three  rays  is  slightly  fore-
shortened.  If,  on  the  other  hand,  the  spicule  be  lying  on  the
slide  with  its  gastral  face  uppermost  it  may  lie  so  as  to  appear
symmetrical,  but  more  usually  it  is  found  lying  with  one  lateral
ray  and  the  posterior  ray  flat  on  the  slide,  the  other  lateral  ray
pointing  obliquely  upwards.  Hence  when  the  two  rays  which
lie  flat  are  in  focus  the  third  ray  is  out  of  focus,  and  when  drawn
with  the  camera  it  appears  foreshortened,  giving  the  spicule  an
asymmetrical  appearance.  To  this  fact  is  due  the  foreshortened
appearance  of  one  of  the  two  lateral  spicule-rays  in  many  of
my  drawings,  especially  of  L.  hotryoides,  in  which  the  thickened
T-shaped  triradiate  systems  are  very  concave  on  the  gastral  face.

Y.  Description  of  the  Species.

1.  Leucosolenia  complicata.

Spongia  complicata  Montagu,  1812,  Wernerian  Memoirs,  ii.
p.  97,  pi.  ix.  figg.  2,  3.

Spongia  hotryoides  pars  Grant,  1826,  Edinb.  New  Phil.  Journ.
i.  p.  169.

Grantia  hotryoides  pars  Fleming,  1828,  Hist.  Brit.  Animals,
p.  525.

Grantia  hotryoides  pars  Johnston,  1842,  Brit.  Spong.  and  Litho-
phytes,  p.  178.

Leucosolenia  contorta  pars  Bowerbank,  1866,  Mon.  Brit.  Spong.
ii.  p.  9  ;  1874,  iii.  pi.  iii.  figg.  5-10.

Leucosolenia  hotryoides  Gray,  1867,  P.  Z.  S.  p.  555.
Leucosolenia  fahricii  O.  Schmidt,  1869,  Mitth.  natui-wiss.  Yer.

Steiermark,  ii.  p.  91.
Leucosolenia  fahricii  0.  Schmidt,  1870,  Grundz.  Spong.-Faun.

Atl.  Geb.  p.  73.
Oly^ithus  hispidus  Haeckel,  1870,  Jena.  Zeitschr.  v.  p.  237.
Olynthtis  pocilhim  Haeckel,  1870,  1.  c.  p.  237.
Leucosolenia  amoehoides  Haeckel,  1870,  1.  c.  p.  243.
Leucosolenia  (Lettcelia)  complicata  Haeckel,  1870,  1.  c.  p.  243.
Leucosolenia  fahricii  Haeckel,  1870,  1.  c.  p.  243.
Asculmis  seu  Ascandra  armata  Haeckel,  1872,  Kalkschw.

pp.  77-79,  pi.  13.
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Ascortis  seu  Ascandra  fabricii  Haeckel,  1872,  I.e.  p.  71,  pi.  11.
fig.  3,  pi.  12.  figg.  3  ci-3  i.

Ascandra  complicata  Haeckel,  1872,  I.  c.  p.  93,  pi.  15.  figg.  1  a-
Ik.

Ascandra  pinus  Haeckel,  1872,  I.e.  p.  105,  pi.  16.  figg.  3a-3i
and  pi.  19.

'^Ascandra  contorta  Barrois,  1876,  Embryoi.  d.  q.  Eponges  d.  1.
Manche,  Ann.  Sci.  Nat.  (6)  iii.  p.  36.

Ascandra  comiplicata  Bowerbank  and  Norman,  1882,  Mon.  Brit.
Spong.  iv.  p.  226.

Ascandra  complicata  ^vintedt,  1887,  '  Vega'  Exped.,  Yetenskapl.
lakttagelser,  iv.  p.  406.

Leiicosolenia  pi7ius  Topsent,  1891,  Arch.  Zool.  Exp.  (2)  ix.
p.  525.

LeuGOsolenia  complicata  Levinsen,  1893,  Vid.  Ud.  Kanonbaaden
'  Hauchs  '  Togter,  v.  p.  424.

Leucosolenia  complicata  Weltner,  1894,  "Wissensch.  Meeresun-
tersuch.  n.  F.  i.  p.  325.

Leucosolenia  complicata  Minchin,  1896,  Ann.  Mag.  Xat.  Hist.
(6)  xviii.  p.  359.

Leiiicosolenia  complicata  Bidder,  1898,  P.  R.  Soc.  Ixiv.  p.  69.
Ascandra  com^plicata  Breitfuss,  1898,  Arch.  Natiirges.  Ixiii.  i.

p.  213.
Ascandra  contorta  Breitfuss,  1898,  I.e.  p.  214.
Ascandra  fahricii  Breitfuss,  1898,  I.e.  p.  214.
Ascandra  fabricii  Breitfuss,  1898,  Mem..  Acad.  St.  Petersbourg,

(8)  vi.  p.  7.
Ascandra  contorta  Breitfuss,  1898,  1.  c.  p.  15,  pi.  i.  fig.  1.
Ascandra  fabriGii~Bvexth\^s,  1898,  Arch.  Naturges.  Ixiv.  i.  p.  285.
Ascandra  contorta  Breitfuss,  1898,  1.  c.  p.  285.

"  Ascandra  complicata  Breitfuss,  1898,  I.e.  p.  285.
Ascandra  fabricii  Breitfuss,  1898,  Ann.  Mus.  Zool.  Acad.  St.

Petersbourg,  p.  17.
Ascandra  complicata  Breitfuss,  1898,  I.  c.  p.  27.
Ascandra  contorta  Breitfuss,  1898,  1.  c.  p.  27c
Leucosoletiia  complicata  Minchin,  1900,  in  Lankester's  Treatise

on  Zoology,  ii.  Sponges,  p.  5,  fig.  5.
Ascandra  complicata  Arnesen,  1901,  Bergens  Mus.  Aarborg,

1900,  no.  5,  p.  13.
Ascandra  armata  Arnesen,  1901,  1.  c.  p.  13.
Leucosolenia  complicata  Rousseau,  1903,  Mem.  Soc.  Malac.

Belgique,  xxxvii.  p.  7,  fig.  3.
Leucosolenia  fabricii  Rousseau,  1903,  I.e.  p.  6,  fig.  2.
Leiicosolenia  complicata  Allen,  1904,  J.  Mar.  Biol.  Assoc,  n.  s.

vii.  p.  185.
I  commence  with  this  species  as  being  the  most  easily  identified

of  the  three  British  Leucosolenias,  although,  cuiiously  enough,  it
is  more  often  found  incorrectly  detei-mined  than  either  of  the
others.  While  the  systematists  previous  to  Haeckel  for  the  most
part  considered  it  a  synonym  of  botryoides,  recent  authors  have
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generally  confused  it  with  Glathrina  contorta,  impossible  as  this
might  seem  to  anyone  acquainted  with  the  two  species,  and  con-
sidering  not  only  the  sharp  differences  in  spiculation,  correctly
described  by  Haeckel,  but  also  the  complete  dissimilarity  in
external  form  and  appearance  between  the  two  sponges  ;  nothing
could  be  imagined,  in  fact,  more  unlike  than  full-grown  colonies,
of  the  two  sponge  species.

(a)  External  Characters.

LeuGOsolenia  coynplicata  occurs  commonly  in  either  the  bushy
or  the  arborescent  form.  My  specimens  from  Plymouth  are  all
of  the  former  type  ;  I  have  it  not  only  from  rock-pools  along  the
shore,  but  also  dredged  from  deep  water  off  the  Mewstone.  This
delicate  sponge  is  rarely  found  in  situations  in  which  it  is  liable
to  be  left  dry  at  low  tide.  It  forms  compact  colonies  in  which
numerous  closely-set  oscular  tubes  arise  from,  and  partly  conceal,
a  basal  growth  of  finer  tubes  forming  a  reticulum  attaching  it  to
the  substratum.  In  my  specimen  from  the  Mewstone  the  osculai^
tubes  show  a  marked  tendency  to  assume  the  characteristic  tree-
like  form,  especially  towards  the  centre  of  the  bushy  colony.

The  largest  specimens  of  L.  complieata  that  I  have  seen  were
collected  in  the  Zoster  a-heds,  at  Roscoff,  close  to  the  Laboratory,
where  this  beautiful  sponge,  favoured  by  the  shelter  afforded,
grows  in  profusion  and  in  the  most  luxuriant  manner.  As  a  rule,
it  does  not  grow  on  the  Zostera  itself  but  on  the  stronger  and
tougher  algfe  found  associated  with  it.  The  sponge  itself  is  so
fragile  that  it  is  scarcely  possible  even  to  lift  a  large  specimen  out
of  the  water  without  pieces  breaking  off,  and  I  have  found  it
impossible  to  transport  them  entire.  These  specimens,  and  all
others  which  I  haA'^e  collected  at  Roscoff,  show  the  typical  arbor-
escent  form  by  which  the  sponge  can  be  recognised  at  a  glance,  a
mode  of  growth  perhaps  correlated  with  the  clean  granite  rocks
and  sand,  and  the  pure  water,  very  free  from  mud  and  sediment,
at  Roscoff,  while  in  Plymouth  Sound  the  conditions  are  more
estuarine.  In  the  largest  specimens  from  the  Roscofl  Zostera-
beds  the  arborescent  growth  differs,  in  a  manner  which  strikes  the
eye  at  once,  in  different  portions  of  the  sponge-colony.  In  the
deeper  parts,  close  to  the  stems  of  the  supporting  seaweed,  the
oscular  tubes  form  a  looser,  more  straggling  growth,  apparently
due  to  the  fact  that  they  grow  more  rapidly  in  length  than  do  the
diverticula  which  arise  from  them.  Higher  up  the  oscular  tubes
are  found  growing  vertically  upwards,  and  at  the  same  time
sending  out  on  all  sides  a  profusion  of  diverticula  which  become
oscular  tubes  and  throw  out  other  diverticula  in  their  turn,  with
the  result  that  the  sponge  assumes  the  pinetree-like  form  figured
and  described  by  Haeckel  from  the  coast  of  N^ormandy  under  the
name  Ascandra  pinus  (Monographie,  vol.  ii.  p.  105,  vol.  iii.  pi.  19).
Haeckel's  figure  represents  this  form  faii-ly  well,  except  that,  a&
usual,  he  puts  more  curves  into  the  branches  than  they  should
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have.  The  straightness  of  the  oscular  tubes  is  rather  a  marked
featui-e  of  the  '■^  pinus"  form.  Where  Haeckel's  figure  is  most  in
error  is  in  representing  this  tree-Hke  form  as  an  independent
growth  arising  by  a  massive  trunk  from  a  solid  rock-foundation,
instead  of  being  merely  the  upper  part  of  a  large  colony.  It  is
these  pinetree-like  portions  which  generally  drop  off  by  their  own
weight  when  the  sponge  is  gathered,  or  become  detached  during
transport  of  the  specimen,  and  it  was  doubtless  to  a  fragment  of
this  kind  that  Haeckel's  sense  of  artistic  completeness  supplied
the  lacking  foundation.  I  have  also  found  L.  com.plicata  at
RoscoflT  growing  amongst  the  stems  of  algaj  on  rocks  and  isolated
boulders,  in  situations  where  it  is  left  dry  at  the  spring-tides,
though  not  at  ordinary  tides.  Under  these  conditions  also  the
sponge  shows  the  characteristic  arborescent  growth,  but  clings
close  to  the  seaweeds  and  is  never  independent  of  them  to  any
great  extent*.

Comparing  different  specimens  of  this  sponge,  I  find  that  the
most  constant  feature  of  its  habit  of  growth  is,  that  the  erect  and
often  very  long  oscular  tubes  never  grow  to  any  length  without-
throwing  oiit  diverticula,  which,  in  their  turn,  gixe  rise  to  other
diverticula  and  soon  form  oscula  at  their  distal  extremity.  Hence
the  oscular  tubes  of  L.  complicata  are  always  beset  with  diverticula
to  a  greater  or  less  extent,  thus  contrasting  with  the  long,  smooth,
usually  slender  oscular  tubes  characteristic  of  L.  variabilis.  The
body-  wall  is  usually  thinner  and  more  delicate  than  in  variabilis,
and  the  natural  contour  is  a  pure  creamy  white,  except  when
obscured  by  sediment  and  the  numerous  diatoms  and  other  organ-
isms  which  settle  on  the  exterior  of  the  sponge.

Another  distinctive  feature  of  this  sponge  is  the  shortness  of
the  oscular  rim  —  that  is  to  say,  of  that  portion  of  the  oscular  tube
immediately  surrounding  the  osculai-  opening  which  is  not  lined
by  collar-cells.

(b)  Characters  of  the  Spiculation.

(a)  Triradiate  and  Quadriradiate  Systems.  —  (1)  The  ordinary
triradiates,  such  as  are  found  in  every  specimen  (text-fig.  91,  fig.  1
a-d,  &c.,  p.  364),  have  the  rays  slender  and  tapering  gradually  to
sharp  points.  The  unpaired  ray  is  straight  and  distinctly  longer  than
the  paired  rays,  oi'  at  least  equal  to  them  in  length  ;  the  exceptions
to  this  rule  are  so  rare  that  they  may  be  termed  abnormalities.  The
paired  rays  show  a  more  or  less  distinct  double  curvature  ;  proxi-
mally  they  slope  very  slightly  backwards  for  about  two-thirds  of
their  length,  while  at  their  distal  extremity  they  curve  forwards
rather  more  sharply.  The  unpaired  angle  is  only  slightly  greater
than  120°;  so  that  the  system  often  appears  nearly  equiangular,
but  is  never  quite  so.  The  usual  length  of  the  unpaired  ray  is

*  I  am informed that  Zostera-\ieA.s.  similar  to  those  at  RoscofF  occur  also  at
Jersey, and it is probable that from them come the specimens of this sponge sent
out 'hy Hornell's Zoological Station, and found in various collections with the label
Leucosolenia contorta.
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Test-fiff.  91.
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from  100  /Lt  to  120  jti,  the  thickness  about  6  /.t  ;  the  paired  rays
range  from  75  /j.  to  90  /.t  in  length,  with  a  thickness  of  abovit  7  /i.
(2)  Besides  the  ordinary  triradiates  just  described,  there  occur  in
some  specimens  triradiates  with  shorter  and  more  thickened  rays
(text-fig.  91,  fig.  2d-f,  p.  364;  text-fig.  93,  fig.  7  c,  p.  369).  The
jji-oximal  curve  of  the  paired  rays  is  scarcely  noticeable  ;  while  the
distal  curve  is  rathei'  accentuated.  The  length  of  the  rays  is  about
70  /J.  or  rather  more  in  some  specimens,  the  thickness  9  or  10  /x.
(3)  The  ordinary  quadriradiates  have  the  basal  rays  similar  to  (1)
and  the  gastral  rays  of  moderate  length,  curving  forwards  at  the
tip,  smooth  and  tapering  evenly  to  a  point  (fig.  1  i).  The  gastral
i-ay  is  implanted  on  the  unpaired  ray  of  the  basal  system,  distinctly
behind  the  central  point  of  the  junction  of  the  three  rays  compos-
ing  it.  In  some  specimens  the  quadriradiates  are,  on  the  average,
of  slightly  larger  dimensions  than  the  triradiates.  (4)  Occasionalh"
a  gastral  ray  is  found  developed  on  the  thickened  triradiates  (2),
but  this  is  rather  a  rare  type  of  spicule  (text-fig.  93,  fig.  7e,  p.  369).

(b)  Monaxon  Spicules.  —  Thi'ee  kinds  occur  constantly,  and  are
the  most  diagnostic  feature  of  the  species.  (1)  Large  spicules  with
distinct  lance-heads  (text-fig.  91,  figg.  lo-lg,  p.  364).  The  cylin-
drical  shaft  is  always  more  or  less  curved,  sometimes  irregularly,  and
tapers  rather  rapidly  to  a  sharp  point  at  the  proximal  extremity,
but  at  the  distal  end  remains  of  even  thickness  or  diminishes  only
very  slightly  and  almost  imperceptibly  up  to  the  large,  broad,  sharp-
pointed  lance-head.  The  length  is  usually  from  190  to  280  yu,  the
thickness  9  or  10  yu.  (2)  Large  spicules  without  lance-heacls,  be-
longing  to  the  category  of  ref  ringent  monaxons  (text-fig.  9  1  ,  figg.  1  on,
1  n,  p.  364).  These  are  generally  fewer  in  number  than  (1),  and
each  is  usually  nearly  straight  or  but  slightly  cvirved.  The  shaft
is  thickest  about  one-fourth  of  its  length  from  the  proximal  end,
whence  it  tapers  rapidly  to  a  point  proximally  and  very  gradually
to  a  sharp  point  distalh".  Sometimes  there  is  a  slight  indication
of  a  rudimentary  lance-head  distally,  but  ustiallj'^  there  is  none.
Length  usually  about  200  ;t<,  greatest  thickness  8  or  9  jj..  (3)  Small
and  slender  spicules,  usuall}-  with  no  trace  of  a  lance-head,  and,
with  rare  exceptions,  perfectly  straight  (text-fig.  91,  figg.  \j
to  1  I,  &c.).  The  shaft  is  thickest  close  to  the  proximal  end,
where  it  tapers  rapidly  to  a  point.  From  the  region  of  greatest
thickness  the  shaft  tapers  extremely  gradually  to  the  very  sharp

Explanation  of  Text-fig.  91  (opposite).

Spicules of Lettcosolenia complicata,
Figg. la-1 q. Spicules of a quite normal specimen from Eoscoff, one of the same lot

as that figured in Lankester's 'Treatise on Zoology,' part ii.Porifera,p. 5, fig. 4.
a-d,  triradiates  ;  e-i,  quadriradiates  ;  J-1,  slender  monaxons  ;  m,  n,  large
monaxons  without  lance-heads;  o-q,  large  monaxons  with  lance-heads.  —
Figg. 2a-2 I. Specimen dredged on Duke Eock, Plymouth (Garstang), showing
thickened  triradiates  in  addition  to  ordinary  forms,  a,  ordinary  triradiate  ;
b  &  c,  quadriradiates;  d-f,  thick  triradiates;  cf-i,  slender  monaxons;  J,  large
monaxon without harb ; I- & 7, large barbed monaxons.
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distal  extremity,  which  in  some  specimens  shows  sliglit  indications
of  a  lance-head,  but  more  usually  does  not.  These  spicules  are,  as
a  rule,  short,  from  70  to  140  /x  in  length,  the  greatest  thickness
about  3  fx  ;  but  they  are  subject  to  extraordinary  variations  in
length,  which  ai'e  described  in  more  detail  below.

Variations  of  the  Spictdation.  —  (1)  As  regards  the  relative  number
of  the  spicules.  In  some  specimens  no  examples  of  the  thickened
triradiates  («,  2)  are  to  be  found,  or  only  after  much  searching  ;  in
others,  on  the  other  hand,  they  are  relatively  abundant  (text-
fig.  91,  figg.  2fZ-;/',  p.  364),  and  by  their  presence  give  a  distinct
facies  to  the  general  spiculation,  which  might  lead  at  first  sight  to
the  impression  that  the  specimen  represented  a  distinct  species  or
variety.  The  relative  numbers  of  triradiates  and  quadriradiates
are  also  subject  to  great  variation.

The  lai'ge  barbed  monaxons  are  always  abundant,  and  constitute
a  marked  feature  of  the  species.  Even  moi^e  charactei-istic  are  the
small  slender  monaxons  (5,  3),  which  are  usually  very  abundant  ;
but  in  some  specimens  they  are  relatively  scarce,  and  require  to  be
searched  for  carefully.  They  are  also  very  liable  to  be  broken,  by
reason  of  their  slender  proportions.  As  pointed  out  below,  through
Haeckel  having  overlooked  the  monaxons  in  some  specimens,  he
was  led  to  make  two  species,  pinus  and  complicata,  characterised
by  their  presence  and  absence  respectively.  I  have  nevei-,  how-
ever,  found  the  small  monaxons  entirely  absent  in  any  specimen
I  have  examined,  not  even  in  the  specimen  identified  by  Haeckel
himself  as  complicata  (text-fig.  92,  figg.  3  a-3  m,  p.  367),  The  large
tinbnrbed  monaxons  {b,  2)  are  usually  much  less  abundant  than
the  other  two  kinds,  but  can  always,  in  my  experience,  be  found.

(2)  As  regards  the  form  and  size  of  the  sjncides.  The  triradia,te
systems  vary  considerably,  both  in  length  and  thickness  of  the
rays.  Any  specimen  shows  a,  considerable  range  of  variations  in
tliis  respect  ;  but  in  some  specimens  the  spicules  show  a  tendency
to  be  constantly  smaller,  in  others  again  constantly  larger.  The
greatest  extremes  of  variation  that  have  come  under  my  notice,  as
regards  length  of  the  rays,  are  shown  by  the  specimens  ISTos.  3  and  9
of  my  list  given  below.  In  the  former,  which  was  a  very  small

Explanation  of  Text-fig.  92  (opposite).

Spicules of Leucosolenia complicata.
Figg. 3 a-'A ill. Specimen from Scarborough in Canon Norman's collection, identified

liy Haeckel as Ascandra complicata. a~e, triradiates ; d & e, quadriradiates ;
f-i, slender monaxons (absent according to Haeckel), showing distinct traces of
barbed heads ; j-l, large barbed monaxons ; m, large monaxon without barb. —
Figg. 4 rt-^y. Specimen from North Harbour, Peterhead Beach (British Musexim,
Bowerbank Collection, No. 987), showing the remarkable length reached by some
of the slender monaxons (d~j) and the small size and relative slenderness of the
large barbed mona.\ons {a~c). — Figg. 5 a-5 li. Monaxon spicules of a specimen
from the British Museum (Reg. No. 15.1.9.32-34), showing the manner in which
some of the slender monaxons {a-d) are not only of gi-eat length but of unusual
thickness and curvature. Other monaxons of the slender type are quite normal
{e~g). h, one of the largo barbed monaxons.
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colony,  the  unpaired  rays  vary  from  70-90  fx,  the  paired  rays  from
65-80  ^i  in  length  (text-fig.  93,  figg.  6  a-Q  h,  p.  369).  In  the  latter
(text-fig.  93,  figg.  8  «.-8/,  p.  369)  the  unpaired  rays  vary  from
120-170  u,  the  paired  from  105-125  /.i.  With  the  increased  size
the  rays  also  tend  to  increase  in  thickness,  reaching  10  jw  or
sliohtly  over  in  their  thickest  part.  This  is  especially  well  seen
in  a  specimen  sent  me  by  Topsent  from  Banyuls-sur-Mer,  which
is  remarkable  for  the  general  thickness  of  its  triradiates  (text-
fig.  93,  figg.  9  a-9  d,  p.  369).  It  is  interesting  to  note  that  it  is
in  those  two  specimens  v/ith  exceptionally  large  triradiates  that  I
found  barbed  monaxons  of  the  largest  size,  reaching  a  leng-th  of
425  f.1  in  No.  9  and  360  i^i  in  Topsent  's  specimen,  while  in  No.  3
these  spicules  were  below  the  average  in  length  (1  50-200  ^u)  ;  the
small  monaxons,  on  the  other  hand,  did  not  show  any  noteworthy
variation  in  those  thi-ee  specimens.  Topsent's  specimen  possesses
farther  interest  as  being  the  only  example  of  this  sponge  which  I
have  seen  from  the  Mediteri'anean.

The  large  barbed  monaxons  {b,  1)  show  great  variations  as
reo-ards  curvature  and  length,  but  remain  remarkably  constant  in
their  general  appearance,  as  well  as  in  thickness.  Only  in  one  spe-
cimen,  No.  4  of  my  list,  have  I  remarked  a  tendency  to  be  below  the
normal  in  this  respect  (text-fig.  92,  figg.  4  «-4  c,  p.  367).  In  length
they  may  vary  from  80  p  to  nearly  half  a  millimetre,  perhaps  even
more  in"  sonie  cases.  The  unbarbed  large  monaxons  vary  from
straio-ht  to  slightly  curved,  and  may  also  vary  in  dimensions.  But
the  greatest  %-ariations  are  shown  by  the  slender  monaxons  (6,  3).
In  the  first  place,  while,  as  a  I'ule,  they  show  no  trace  of  a  lance-
head,  in  some  cases  they  exhibit  very  distinctly  a  rudimentary  bai'b
at  the  distal  end.  This  is  the  case  in  the  specimen  in  Canon
Norman's  collection  identified  by  Haeckel  as  comjMcata,  No.  1  of
niy  list  (text-fig.  92,  figg.  3/-3  i,  p.  367).  But  the  greatest  variation
is  "seen  in  length.  In  almost  every  specimen  they  vary  greatly  in

Explanation  of  Text-fig.  93  (opposite).

Spicules of Leucosolenia com-pUcata.
Figg. 6 a-6 h. Spicules of one of the type specimens of Bowerbank's Leucosolenia

'^"contorta (British Museum, Bowerbank's Collection, No. 988, left-hand middle spe-
cimen), showing triradiate systems of unusually small size, a &h, triradiates ;
c, a quadriradiate ; d & e, slender monaxons showing distinct barbs ; f& g, large
barbed monaxons; /;, a large monaxon without barb. — Figg. 7a-7j. Spicules of
a specimen in the British Museum (Reg. No. 95.4.6.1) labelled " Leucosolenia
hotrjioides " in Bowerbank's handwriting and " type sp." in Carter's handwriting.
a & b, ordinary triradiates ; c, a thickened triradiate ; d, an ordinary quadri-
radiate ; e, a thickened quadriradiate ; f & g, slender monaxons ; li,  a large
monaxon without barb; r & J, large barbed monaxons.— Figg. 8 a-8/. Spicules
of a specimen in the British Museum (Eeg. No. 95.4.6.2) labelled " Leucosolenia
hotryoides " in Bowerbank's handwriting and " type sp." in Carter's handwriting,
showing all the spicules above the average in size, a, a triradiate ; I, a quadri-
radiate ; ckd, slender monaxons ; e&,f, large barbed monaxons.— Figg. 9 «-9 d.
Quadriradiate spicules of a specimen from Banyuls-sur-Mer, sent to me by
Topsent, showing the unusually large size and thickness reached by some of the
spicules (6 and d).
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this  respect  ;  but  in  the  specimen  (No.  4)  ah^eady  referred  to  as
having  a  tendency  to  diminution  in  the  thickness  of  the  large
monaxons,  the  slender  forms  are  found  varying  from  short  ones
of  50  yLt  in  length  to  long  hair-like  forms  exceeding  half  a  milli-
metre  in  length  (text-fig.  92,  figg.  4fZ-4j,  p.  367).  The  monaxons
showing  this  extraordinary  development  also  tend  to  become
abnormal  in  form  ;  for  whereas  the  ordinary  examples  of  this
type  of  spicule  are  characterised  by  their  pei-fect  sti-aightness  and
absence  of  any  curvature,  the  elongated  forms  become  irregularly
curved  and  wavy.  I  consider  the  special  development  of  these
spicules  in  this  specimen  as  an  abnormality,  due  perhaps  to  some
special  conditions  of  its  habitat,  of  which  unfortunately  no  record
is  preserved.  Another  specimen  in  which  the  slender  monaxons
are  greatly  elongated,  but  to  nothing  like  the  same  extent,  is  seen
in  Ko.  10  (text-fig.  92,  figg.  5a-5g,  p.  367).  This  specimen  is
unique,  in  my  experience,  in  another  respect.  While  in  all  other
specimens  I  have  seen  the  monaxons  are  distinguished  by  their
slenderness,  whatever  theii-  length,  from  the  other  classes  of
monaxons  present,  in  this  specimen  these  slender  foi-ms  show  a
tendency  to  become  thickened  and  at  the  same  time  evenly  curved,
thus  indicating  a  transition  to  the  thicker  types.

(c)  General  Bemarks  on  tlie  Species.

This  sponge,  as  has  l^een  said,  ^vas  first  described  by  Montagu
in  1812  under  the  name  Sjiongia  complicata;  but  its  distinctness
was  not  generally  recognised  until  Haeckel  in  1872  gave  it  pi-ecise
characters,  thus  determining  definitely  the  species  which  must
henceforth  bear  the  name  complicata,  whatever  Montagu's  specimen
may  have  been.

Unfortunately,  Haeckel  overlooked  the  small  monaxons  in  some
of  his  specimens,  for  Avhicli  he  I'etained  the  name  comjMcata,  but
saw  them  in  a  specimen  for  which  he  founded  a  new  species,  2>ini(,s,
whicli  must  therefore  i-ank  as  a  synonym.  There  are,  moreover,
other  species  in  his  monograph  which  must  be  put  as  synonyms
of  complicata  until  further  evidence  be  forthcoming  as  to  their
distinctness.

First  and  foremost  among  these  is  Ascortis  fahricii,  the  Leueo-
solenia  fabricii  of  Oscai-  Schmidt.  There  is  nothing  whatever  in
Schmidt's  or  in  Haeckel's  descriptions  to  differentiate  this  species
fi'om  complicata.  The  diagnostic  featui-e,  absence  of  quadri-
radiates,  is  insufficient,  since  Haeckel  records  the  frequent  presence
of  this  type  of  spicule,  and  founds  on  it  a  '■  connexive  Varietat  "
which  he  names  Ascandra  fahricii.  This  proves  that  the  diagnostic
absence  of  quadriradiates  was  in  reality  merely  scarcity,  a  common
variation  of  this  sponge.  The  small  monaxons  are  not  mentioned
by  either  writer,  but  Schmidt's  bi-ief  description  testifies  to  his
having  made  a  most  cursory  examination  of  the  sponge,  and
Haeckel  overlooked  them  also  in  his  complicata,  so  that  this  point
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counts  foi'  nothing.  Haeckel's  figvire  of  fabriGii,  evidently  much
i-econstructecl  and  embellished,  may  be  taken  to  represent  an
arborescent  specimen  of  complicata.

Secondly,  Haeckel's  ^Tpeciea  Ascuhnis  f«'m«  to  appears  to  me  to  be
founded  simply  on  the  converse  variation  of  complicata  —  that  is
to  say,  on  specimens  {Olynthus-iorniH)  in  which  triradiates  were
scarce.  Here  also  we  have  a  "  connexive  Varietiit,"  Ascandra
armata.  There  is  nothing  in  Haeckel's  description  to  separate
this  species  from  complicata.  Haeckel's  two  varieties  of  Asculmis
armata,  named  by  him  var.  norvegica  and  var.  2)ocillu'in,  are  formed
on  variations  in  the  length  of  the  gastral  rays,  which  can  be  found
in  any  specimen  of  the  sponge  *.

I  consider  it  also  highly  pi'obable  that  Haeckel's  Ascyssa  HAiufera
will  prove,  when  re-examined,  to  be  a  specimen  of  this  species.
Since  in  Leiicosolenia  the  monaxons  are  always  the  first  spicules
to  appear  at  the  metamoi'phosis,  every  species  of  Leucosolenia  is  at
first  an  "  Ascyssa."

Haeckel  further  made  two  varieties  of  comjjlicata.  The  first  he
named  hispida,  which  was  characterised  by  having  the  •'  lateral  rays
straight  oi-  only  slightly  cui-ved  ;  monaxons  also  slightly  curved,
with  lance-head  scarcely  distinct."  The  second,  named  amwboides,
has  "  lateral  I'ays  strongly  curved  in  the  form  of  an  S  ;  monaxons
also  slightly  curved,  with  lance-head  shai-ply  distinct."  Since
all  the  variations  of  the  spicules  mentioned  can  be  found  in  any
specimen,  it  is  not  necessary  to  cumber  taxonomy  with  these
names.

Breitfuss,  in  his  memoii's  on  calcareous  sponges  [2-5],  seems  to
have  consistently  confused  tliis  species  with  Clathrina  contorta  ;
he  has  certainly  done  so,  as  pointed  out  below,  in  his  '  Catalogue
of  the  Calcarea  in  the  Berlin  Museum'  [31.  In  his  work  upon  the
calcareous  sponge-faiuia  of  the  White  Sea  [2]  he  figures  (pi.  i.  fig.  1),
undei'  the  name  Ascandra  contorta,  a  sponge  which  is  certainly  not
the  species  with  which  it  is  identified,  but  is  clearly  a  Leucosolenia,
and  resembles  the  oi-dinary  arborescent  form  of  complicata.  The
description  of  the  spiculation  is  inadequate  even  for  determining
the  genus,  but,  so  far  as  it  goes,  agi-ees  with  L.  complicata.

The  diagnostic  features  of  this  species  are  :  —  (1)  the  elongation
of  the  unpaired  ray  of  the  triradiate  systems  i-elatively  to  the
lateral  rays  ;  (2)  the  presence  of  two  distinct  forms  of  monaxons  —
the  first  small,  straight,  slender,  usually  without  a  barb  at  the
distal  extremity;  the  second  large,  curved,  thick,  usually  with  a
distinct  barb  :  the  former  ai-e  often  scarce,  but  nevei-  apparently
entirely  lacking,  pace  Haeckel.

* Haeckel at first considered the Spongia pocilltim of O. F. Miiller (1776, Zool.
Dan. Prodr. p. 256) and Fabricius (1780, Faun. Greenland, p. 44'9) to be identical
with Asculmis armata; but as it  is  quite impossible to identii'j  Sponqia pocillum
from their descriptions, it must be considered a nomeu nudum, of no systematic
importance.

24*
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(d)  List  of  Specimens  exmnined*.

(a)  From  Canon  Norman's  Collection.
1.  Dried  sj)ecimens  collected  at  Scarborough  by  Bean,  sent  to

Haeckel  for  examination,  and  returned  by  him  with  the
following  label  in  his  handwriting  :  —

"  Ascandra  complicata  H.
"  {Spongia  com2}licata  Montagu).

"  Scarborough  (Bean)."
These  specimens  were  of  the  utmost  importance,  as  they
showed  that  the  small  monaxons  supposed  to  be  absent  in
Ascandra  coviplicata  H.  and  present  in  A.  pinus  H,  were
simply  overlooked  by  Haeckel  in  the  specimens  referred
by  him  to  the  former  species  (see  text-fig.  92,  figg,  3_/-«,
p.  367).

2.  Dried  specimens  labelled  ^^Lei(,cosoleniaGontorta,Guernsej,"
in  Bowerbank's  handwriting.  According  to  information
given  me  by  Canon  Norman,  the  specimens  seen  by  me
were  not  sent  to  Haeckel,  but  are  of  the  same  lot  as  the
type  sent  to  him,  and  are  equally  types  of  Ascandra
contorta  H.  My  preparation  shows  typical  spicules  of
Leucosolenia  complicata  mingled  with  spicules  of  Glathrina
coriacea.  These  two  species  often  grow  in  the  closest
proximity  ;  and  I  have  a  series  of  sections  of  Glathrina
coriacea  showing  tubes  of  Leucosolenia  complicata  growing
side  by  side  with  those  of  the  Glathrina.

(b)  From  the  British  Museum.
3.  Bowerbank  Coll.,  No.  988.  Seven  dried  specimens  stuck

on  a  card,  and  labelled  in  Bowerbank's  handwriting
"  Leucosolenia  contorta,  Guernsey."  These  specimens  are
the  types  of  Bowerbank's  species  L.  contorta,  figured  by
him  in  Mon.  Brit.  Spong.  pi.  iii.  figg.  5-10.  One  specimen
is  much  larger  than  the  others  ;  it  is  stuck  at  the  top  of
the  card,  over  the  middle.  The  other  six  specimens  are
arranged  in  two  vertical  rows,  three  in  each  row,  along  the
two  sides  of  the  card.  Of  the  seven  specimens  I  have
examined  six,  that  is  to  say,  all  except  the  right  lower
specimen,  which  is  very  small.  The  large  specimen
(Bowerbank's  fig.  7)  is  a  Glathrina  sp.  which  a,grees  with
Haeckel's  Ascandra  contorta  in  spiculation,  except  for  the
absence  of  monaxons,  which  I  have  not  been  able  to  find.
The  five  smaller  specimens  examined  by  me  are  one  and
all  of  them  unmistakable  specimens  of  Leucosolenia  com-
plicata,  but  being  very  young  colonies  the  spiculation  is
sometimes  rather  aberrant,  especially  in  the  triradiates  ;
the  three  types  of  monaxons,  however,  show  the  specific
characters  quite  invariably.  The  spicules  are  generally

* 111 tlie lists of specimens enumerated by me, I count only public specimens, so
to speak, without mentioning the manj' examples I have studied in mj' own or other
private  collections.  ^
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small,  as  shown  in  text-fig.  93,  fig.  6,  p.  369,  which  is  drawn
from  the  left-hand  middle  specimen.  The  large  monaxons
are  often  short  and  stumpy,  especially  in  the  right-hand
middle  specimen,  which  is  further  unique,  in  my  ex-
perience,  in  that  the  unpaired  rays  of  some  of  the
trii-adiates  are  shorter  than  the  paired  rays.  In  general,
these  young  specimens  do  not  show  the  characteristic
elongation  of  the  impaired  ray  so  markedly  as  the  larger
specimens  examined  by  me.

4.  Bowerbank  Coll.,  No.  987.  Labelled,  in  Ridley's  hand-
writing,  "  Grantia  hotryoides.  North  Harbour,  Peterhead
Beach.  No.  4,  1851.  J.  S.  Bowerbank."  A  somewhat
abnormal  specimen  of  L.  comjilicata  (see  text-fig.  92,
figg.  4  a-ij,  p.  367).

5.  Bowerbank  Coll.,  No.  986.  Bowerbank's  label,  copied  by
Ridley,  is  as  follows  —  "  Grantia  hotryoides  John.  Guern-
sey.  Mr.  Buckland."

6.  Register  No.  72.5.4.1  a.  "  Leucosolenia  hotryoides,"  Yigo
Bay,  Saville  Kent.

7.  Bowerbank  Coll.,  No.  992  a.  Dried  specimens  stuck  on  a
card,  labelled  "  Grantia  hotryoides"  locality  Orwell
River.

8.  Register  No.  95.4.6.1  .  Labelled  "  Leucosolenia  hotryoides  "
in  Bowerbank's  handwriting  and  "type  sp."  in  Carter's
handwriting,  meaning  apparently  Bowerbank's  type  (see
text-fig.  93,  figg.  7  a-7  j,  p.  369).

9.  Register  No.  95.4.6.2.  Labelled  exactly  as  the  last  (see
text-fig.  93,  figg.  8  «-8/,  p.  369).

10.  Register  No.  85.1.9.32-34.  Labelled  "  Calcarea,  about
15  fathoms  off"  Port  St.  Mary,  I.  of  Man.  J.  Lomas,  Esq."
Rather  an  abnormal  specimen  of  complicata  (see  text-
fig.  92,  figg.  5  a-5  A,  p.  367).

11.  Register  No.  85.3.6.6.  A  beautiful  specimen  labelled
"  ?  Leucosolenia  hotryoides.  Jersey,  Saville  Kent,"  in
Carter's  handwriting.

(c)  From  the  Berlin  Museum.
12.  No.  1780.  Labelled  "  J  sc«Hf^ra  co7ii{orto  H.  Jersey"*.

2,  Leucosolenia  variabilis.

ISpongia  confervicola  Templeton,  1836,  Magazine  of  Nat.  Hist,
ix.  p.  470,  fig.  67.

Grantia  hotryoides  var.  himantia  Johnston,  1842,  Brit.  Spong.
and  Lith.  p.  179,  pi.  xxi.  fig.  3.

Leucosolenia  {Letcch'ia)  variabilis  Haeckel,  1  870,  Jena.  Zeitschr.
v.  p.  243.

*  In  the  Catalogue of  the  Calcarea  of  the  Berlin  Museum,  published by  Breit-
fuss [31, this specimen, No 1780, and others are put down with the labels copied from
the bottles, without, apparent!}', any attempt at verification. The author is evidently
unacquainted  with  Ascandra  {Clatlirina)  contorta,  otherwise  a  glance  at  the
specimen would have prevented his making this error : but it is surprising that he
did not examine the spiculation.
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iSf/con'hisa  corallorrhiza  Haeekel,  1870,  1.  c.  p.  249.
Ascandra  rariahills  Haeekel,  1872,  Kalkschwamnie.  ii.  p.  106.

iii.  pi.  16.  ligg.  4  a-4  ?  and  pi.  18.
Ascortis  coraUorrhha  Haeekel,  1872,  1.  c.  p.  73,  pi.  11.  fig.  4,

pi.  12.  figg.  4  rt-4?.
Leucosolenia  hotryokles  Bowerbank,  1874,  Mon.  Brit.  Spong.

iii.  pi.  iii.  figg.  1—4.
Leuconia  somesli  Bowerbank,  1874,  1.  c.  p.  334,  pi.  xci.

figg.  6-17.
Ascandra  tenuis  Schuflner  1877,  Jena,  Zeitsclu-.  xi.  (n.  F.  iv.),

p.  406,  pi.  XXV.  fig.  8.
Ascandra  rariahilis  BoAverbank  and  Korman,  1882,  Mon.  Brit.

Spong.  iv.  p.  227.
Ascandra  hotryoides  Fristedt,  1885,  K.  Yetensk.-Akad.  Hand-

lingar,  xxi.  no.  6,  p.  9.
Leucosohnia  rariabiUs  Topsent,  1891,  Arch.  Zool.  Exp.  (2)  ix.

p.  525.
Leucosolenia  variabilis  Topsent,  1894,  Rev.  Biol.  Kord  Finance,

vii.  p.  2,
Leucosohnia  variabilis  Minehin,  1896.  Ann.  Mag.  Kat.  Hist.

(6)  xA-iii.  p.  359.
Ascandra  rariabiUs  Breitfuss,  1898,  Arch.  f.  ISTatnrges.  Ixiii.  i.

p.  215.
Ascandra  variabilis  Breitfuss.  1898,  Arch.  f.  Naturges.  Ixiv.  i.

p.  286.
Ascandra  corallon'hiza  Breitfuss,  1898,  1.  c.  p.  285.
Ascandra  variahilis'&veMn&B.  1898,  Mem.  Acad.  St.  Petersbonrg,

(8)  xi.  p.  16.
Ascandra  corallorrhiza  Breitfuss,  1898,  1.  c.  p.  9.
Ascandra  variabilis  Breitfuss,  1898,  Ann.".  Mus.  Zool.  St.

Petersbonrg.  1898.  p.  28.
Ascandra  coraUon-hiza  Breitfuss,  1898,  1.  c.  p.  17.
Leucosolenia  trcriabilis  Minchin,  1900,  in  Lankester's  Treatise

on  Zoology,  ii.  Sponges,  p.  5,  fig.  5.
Ascandra  variabilis  Arnesen.  1901,Bergens  Mus.  Aarbog,  1900,

No.  5.  p.  15.
Ascandra.  corallorrhiza  Arnesen,  1901.  1.  c.  p.  14.
Leucosolenia  variabilis  Bousseau,  1903,  Mem.  Soc.  Malac.

Belgique,  xxxvii.  p.  8,  fig.  4.
Leucosolenia  variabilis  Allen.  1904,  J.  Mar.  Biol.  Assoc,  n.  s.  vii.

p.  185.

(a)  External  Characters.

L.  variabilis  is  known  to  me  both  in  the  spreading  and  the
bushy  form.  Of  the  former  type  I  have  two  typical  specimens,
both  from  Eoscofi^  A  portion  of  one  of  them  has  been  figiu-ed
by  me  elsewhere  [16,  p.  5,  fig.  5].  It  was  growing  on  a  granite
rock,  and  an  attempt  was  made  to  detach  the  piece  of  stone  to
which  the  sponge  was  attached  by  means  of  hammer  and  chisel  ;
as  a  result  of  this  somewhat  violent  treatment,  the  slab  broke
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across  under  the  middle  of  the  sponge-colony,  which  was  thus
detached  in  two  halves  and  somewhat  daiiiaged,  but  still  showing
well  the  peculiarities  of  this  mode  of  growth.  The  spiculation  of
this  specimen  was  foiuad  to  be  normal  in  all  respects.  My  second
specimen  of  the  spreading  form  was  removed  entire  from  the  rock
on  which  it  grew  ;  it  is  a  small  colony  i-emarkable  for  the  close
network  of  basal  tubes,  giving  the  sponge  almost  the  appearance
of  a  Glathrina,  wei-e  it  not  for  the  characteristically  lai'ge  oscuLu-
tubes.  The  spiculation  of  this  specimen  shows  a  comparative
scarcity  of  monaxons  and  unusually  small  triradiate  systems  ;  in
other  respects,  however,  the  charactei-s  are  typical  (text-fig.  95,
figg.  14  «-14/,  p.  379).  Johnston  [14,  pi.  xxi.  fig,  3]  has  figiired
a  typical  spreading  specimen  of  variabilis  under  the  name  of
Grantia  hotryoides  var.  hmiantia,  which  Haeckel  has  wrongly
placed  as  a  synonym  of  Clathrina  coriacea.

L.  variabilis  occurs  most  commonly  in  the  bushy  form  as  a
compact  i-eticulum  of  fine  anastomosing  basal  tubes  from  whicli
arise  the  stouter  oscular  tubes,  often  closely  packed  and  of  con^
siderable  length.  In  this  form  it  may  be  found  in  rock-pools
attached  between  the  stems  of  algse,  or  ci-eeping  over  the  algfe
themselves.  In  the  former  situation  the  basal  portion  of  the
sponge  is  often  half  buried  in  mud  and  sediment,  and,  doubtless
in  consequence  of  this,  the  oscular  tubes  grow  to  a  great  size  and
length.  I  have  such  a  specimen  from  Plymouth,  in  which  the
oscular  tubes  average  1'5  cm.  in  length,  reaching  in  some  cases
2  cm.  ;  the  spiculation  of  this  specimen  (text-fig.  95,  figg.  15  a-l5fi
p.  379)  is  remai"kable  for  the  large  size  of  the  triradiate  systems.
It  is  more  usual,  however,  for  the  sponge  to  form  a  creeping
growth  over  the  algee  themselves  —  either  twining  amongst  the
filaments  of  confervee,  as  Haeckel's  fig.  6  on  pi.  18  of  the  '  Mono-
graphie  '  [13]  shows  fairly  correctly,  or  spreading  over  the  stems
of  stouter  seaweeds.  These  creeping  forms  are  commonly  found
at  Roscoff  in  situations  where  they  are  left  dry  at  all  tides,  growing
amongst  the  stems  of  the  dense  growth  of  algse  covering  isolated
boulders  on  the  seashore.  The  youngest  colonies  form  a  delicate
network  spreading  over  the  seaweed  stems  and  sending  up  oscular
tubes  at  intervals,  thus  having  a  form  similar  to  the  spreading
colonies  already  described  ;  but  with  further  growth  the  basal
tubes  form  a  compact  tangled  mass  from  which  long  osculai'  tubes
arise  or  hang  down  as  the  case  may  be.

In  all  the  modifications  of  form  exhibited  by  this  sponge  the
m.ost  constant  feature  is  to  be  found  in  the  oscvilar  tubes,  which
show  little  or  no  tendency  to  throw  out  diverticula  except  near
their  base.  Hence  the  sponge  shows  numerous  oscular  tubes
arising  from  the  basal  reticulum,  each  long,  slender,  geneiully
slightly  curved  and  smooth,  i.  e.  fi'ee  from  diverticula  from  near
their  base  up  to  the  oscular  opening.  We  find  the  sharpest  con-
trast,  as  has  already  been  stated  above,  with  L.  complicata  in  this
respect,  and  the  typical  arborescent  form  of  the  latter  is  never
found  in  L.  variabilis.
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Haeckel  has  given  a  plate  (Monographie,  pi.  18)  intended  to
):epresent  the  t'orm-vaiiations  of  L.  variabilis,  but,  in  my  opinion,
the  greater  number  of  his  figures  are  untrue  to  nature.  The
most  charitable  interpretation  that  can  be  put  upon  this  plate  is
to  suppose  that  many  of  the  specimens  figured  are  incorrectly
determined  and  are  not  L.  variabilis  at  all.  Thus  fig.  12  is
evidently  a  Clathrina,  and  fig.  1  5  is  either  a  contracted  Clathrina,
probably  coriacea,  or  possibly  a  specimen  of  variabilis  in  which,
owing  to  rough  usage,  all  the  oscular  tubes  have  been  knocked
off.  Fig.  2  probably  represents  some  of  the  Sycons  which,  as  I
laave  stated  below,  are  commonly  found  growing  in  company  with
L.  variabilis,  and  the  same  interpretation  possibly  applies  to
figg.  1  and  3,  the  latter  being  contracted  ;  what  figg.  10  and  13
may  be  I  should  not  like  to  assert,  but  they  are  certainly  not
specimens  of  variabilis.  On  the  other  hand,  figg.  8  and  14  are
probably  specimens  of  variabilis,  which  owe  the  extraordinary
curves  exhibited  by  their  oscular  tubes  to  shrinkage  as  the  result
of  desiccation.  The  imaginative  figures  given  by  Haeckel  on  this
and  other  plates  are  lesponsible  for  the  general  opinion,  far  from
being  true,  that  any  Ascon  may  assume  any  form  in  which  any
other  species  of  Ascon  occurs.

As  compared  with  other  species,  I  find  a  tendency  in  variabilis
for  the  oscular  rim  to  be  of  greater  length.  In  young  specimens
this  is  sometimes  very  marked  indeed.  The  body-  wall  of  variabilis
is  generally  thicker  and  stronger  than  in  L.  complicata,  and  the
sponge  is  evidently  hardier,  as  seen  fi-om  the  more  exposed
situations  in  which  it  grows.

(b)  Characters  of  the  /Spiculation.

(a)  Triradiate  and  Quadriradiate  Systems.  —  (1)  The  ordinary
triradiates  (text-fig.  94,  figg.  10«-10c,  &c.,  p.  377)  have  the  rays
slender  or  of  moderate  thickness  and  tapering  gradually  to  sharp
points.  The  unpaired  ray  is  straight,  and  distinctly  shorter  than,
very  rarely  as  long  as,  the  paired  rays.  The  unpaired  angle  is  always
much  greater  than  120°.  The  paired  rays  usually  show  a  distinct
double  curvature,  each  ray  curving  first  backwai-ds,  then  forwards

Explanation  of  Text-fig.  94  (opposite).

Spicules of Leucosolenia variabilis.
IPigg. lOa-lOjD. Spicules of a specimen with monaxons not reaching a large size,

from  Roscoif.  a-c,  ordinary  triradiates;  d,  e,  T-shaped  triradiates  (in  this
specimen not greatly thickened) ; f, g, brackets ; h, i, ordinary quadriradiates ;
J, bracket with long gastral ray ; Jc, I, straight slender monaxons ; m-p, ordinary
curved monaxons. — Figg. lla-11^. Spicules of another specimen from Roscoft",
in  which  all  the  monaxons  are  small,  a,  b,  triradiates  ;  c,  T-shaped  quadri-
radiate ; d, ordinar}"  ̂quadriradiate ; e, straight slender monaxon ; J] g, curved
monaxons.— Figg. 12 a-\'2,j. Spicules of a specimen from Roscoif in which the
monaxons vary up to a large size, a, triradiate ; 6, quadriradiate; c, <^, straight
slender monaxons ; e-j, curved monaxons. — Fig. 13. Monaxon of large size from
a, Roscoif specimen.
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at  tlie  distal  extremity,  but  the  curvature  may  be  very  slight,  all
tlu-ee  i-ays  then  being  practically  straight.  The  unpaired  rays
vary  from  65-83  /x  in  length  and  are  about  6  or  7/i  in  thickness;
the  paired  rays  range  from  80-100  ju  in  length,  with  a  breadth  of
7  or  8^.  (2)  In  most  specimens  thicker  triradiates  occur  (text-
fig.  9G,  fig.  21  c,  p.  381)  with  the  anterior  angle  approaching  180°,  so
that  the  spicule  appears  nearly  T-shaped.  The  paired  rays,  seen
in  facial  aspect,  may  appear  nearly  straight,  but  more  usually  the
proximal  backward  curve  of  the  ray  is  short,  while  the  distal
forward  curvature  extends  over  moi-e  than  half  the  length  of  the
ray.  The  system  as  a  whole  is  strongly  concave  on  the  gastral
face,  so  that  when  seen  in  facial  asj^ect  from  the  gastral  side  one
of  the  two  paired  rays  is  usually  very  much  foreshortened,  and
therefoi'e  appears  different  in  length  and  curvature  from  the
other.  The  rays  reach  10  ju  in  thickness.  (3)  In  all  specimens
peculiarly  modified  triradiates  occur  which  may  be  termed  brackets
(text-fig.  94,  figg.  lOy",  \Qg,  p.  377).  The  two  paired  rays  are
straight  or  curved,  and  more  or  less  normal  as  regards  length  and
proportions,  though  in  some  cases  rather  slender  ;  the  unpaired
ray,  on  the  other  hand,  is  short  and  strongly  curved  out  of  the
plane  in  which  the  paired  rays  lie,  so  that  in  a  facial  view  of  the
spicule  it  is  not  in  focus  at  the  same  time  as  the  paired  rays.
The  unpaired  ray  is  often  irregularly  curved,  and  may  be  reduced
to  a  mere  knob  or  even  to  the  vanishing  point.  (4)  The  ordinary
quadriradiates  (text-fig.  94,  figg.  10  A,  10  i,  &c.,  p.  377)  have  the
basal  rays  similar  to  (1);  the  gastral  ray  is  of  moderate  length,
smooth,  and  evenly  curved  at  the  tip.  (5)  The  thickened  T-shaped
triradiates,  as  in  (2),  may  develop  a  gastral  ray,  which  is  then
rather  thick  and  set  very  upright  on  the  basal  system  (text-fig.  94,
fig.  11  c,  p.  377  ;  text-fig.  96,  fig.  21  g,  p.  381).  (6)  The  brackets
may  also  bear  a  gastral  ray,  which  is  then  usually  of  very  great

Explanation  of  Text-fig.  95  (opposite).

Spicules of Leucosolenia variabilis.
Figg.  14«-14/'.  Spicules  of  a  specimen  fi-om  Roscoff  showing  triradiates  of  un-

usually small size, a, h, triradiates ; c, quadriradiate ; d, e, curved monaxons ;
f, straight monaxon. — Figg. 15 a-lbf. Spicules of a specimen from Pljanouth
showing triradiate systems unusually large, a, h, triradiates ; c, quadriradiate ;
d,e, curved monaxons ;  y,  straight monaxon. — Figg. 16a-16^. Spicules of a
specimen from Bantry Bay, Ireland, in Norman's collection, identified by Haeckel
as  Ascandra  variabilis,  a,  triradiate  ;  b,  c,  quadriradiates  ;  d,  bracket  with
greatly elongated gastral ray ; e,f, curved monaxons ; g, bayonet-like monaxon.
— Figg. 17 a, 17 b. Bayonet-like monaxons of a specimen from a tide-pool below
the Hoe, Plymouth. — Figg. 18 a-18 e. Spicules of the specimen from Brighton
Aquarium figured by Bowerbank (' British Spongiadse,' iii. pi. xci. fig. 7) under
the  name  Leuoonia  somesii  (Brit.  Mus.  Bowerbank  Coll.  1019).  «,  b,  tri-
radiates ; 0, quadriradiate ; d, e, curved monaxons showing their great variation
in size. — Figg. 19 a-19 7i. Spicules of another of Bowerbank's specimens of
Leiiconia somesii {I. c. pi. xci. fig. 6) (Brit. Mus. Bowerbank Coll. 1017) show-
ing a tendency to develop abnormal forms of the triradiates and monaxons of
great length, irrespective of thickness, a-e, triradiates ; f-h, monaxons; h, on
account of its great length, has been drawn in two pieces.
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length,  reaching  120  yn  or  more,  and  tapering  gradually  to  a  sharp
point  (text-fig.  94,  fig.  10  j,  p.  377  ;  text-fig.  95,  fig.  16  fZ,  p.  379).

(b)  Monaxon  Spicules.  —  Three  kinds  occur,  two  invariably,  the
third  only  to  be  found  in  certain  specimens.  (1)  The  ordinary
monaxons  (text-fig.  94,  figg.  12e-12_/,  &c.,  p.  377)  are  curved  and
liave  distinct  lance-heads,  and  vary  greatly  in  size,  in  the  same  or
in  diflferent  specimens,  ranging  from  80  to  320  /u  in  length  and
2  to  9  /u  in  thickness  ;  they  cannot,  however,  be  divided  into  two
distinct  classes  as  has  been  done  by  Haeckel,  since  every  possible
gi-adation  is  found  from  the  smallest  to  the  largest.  The  shaft  is
generally  more  or  less  straight  for  its  proximal  half  or  two-thirds
and  then  has  a  slight  bend,  the  distal  fourth  or  sixth,  however,
with  the  lance-head,  being  nearly  straight.  The  shaft  is  thickest
in  the  region  between  a  third  and  a  half  of  its  length  from  the
proximal  end.  The  proximal  half  or  third  is  cylindrical  and
tapers  abruptly  to  a  point  ;  the  distal  half  or  two-thirds  tapers
gradually  and  almost  imperceptibly,  dwindling  to  about  half  the
greatest  thickness  when  it  reaches  the  small  lance-head.  (2)  Very
slender  monaxons  occvir  (text-fig.  94,  figg.  10  k,  10  Z,  12  c,  12  d,
p.  377),  easily  found  on  account  of  their  very  refringent  appearance
and  sharp  outline,  though  they  are  much  less  abundant  than  (1).
They  have  sti-aight,  veiy  slender  shafts  and  distinct  lance-heads,
and  vary  from  70  to  110  yu  in  length,  never  reaching  a  large  size.
(3)  In  some  specimens  fairly  large  bayonet-like  spicules  occur
(text-fig.  95,  figg.  IQg,  17  a,  176,  p.  379)  with  a  sharp  bend  in  the
middle,  sometimes  represented  only  by  a  swelling.  They  reach
about  200  ju  in  length,  varying  in  thickness  from  about  7-10  fj..

Variations  of  the  Spiculation.  (1)  As  regards  the  relative  numbers
of  the  Spicides.  —  In  some  specimens  the  triradiates  and  quadri-
radiates  are  all  of  the  ordinary  slender  type  [a,  1  &  4)  and  none
of  the  thickened  T-shaped  forms  (as  2  &  5)  are  to  be  found,  or
only  after  much  searching.  In  others  they  are  more  easily  found.
The  brackets,  with  or  without  gastral  rays  {a,  3  &  6),  are  never
very  abundant  and  often  scarce.  Of  monaxon  spicules,  the  barbed
forms  (&,  1  &  2)  are  always  present  more  or  less  abundantly,
but  in  some  specimens  I  have  not  succeeded  in  finding  the  large,
bayonet-like  forms  {b,  3),  in  spite  of  much  searching  ;  in  others
they  are  easily  found,  and  I  have  also  come  across  one  in  situ  in
the  body-  wall  of  the  sponge.

Explanation  of  Text-fig.  96  (opposite).

Spicules of Si/oon sp. and Leucosolenia variahilis,
Figg. 20rt-20M. Spicules of a Sycon found commonly occurring in company with

L.  variabilis,  specimen  from  RoscofF.  a-e,  dermal  triradiates  ;  f-J,  tubar  tri-
radiates ; k, I, quadriradiates from oscular rim ; m-p, gastral triradiates and
quadriradiates  ;  q-u,  monaxons.  —  Figg.  21  a-p.  Spicules  of  a  specimen  of
L.  variahilis  from Bergen,  Norway,  identified  by  Haeckel  as  Ascandra  varia-
hilis (Berlin Mus. no. 417), showing admixture of Sycon spicules similar to those
in  the  preceding  figure,  a-c,  triradiates  of  L.  variahilis;  (i-Zi,  quadriradiates
of  L.  variahilis;  i,j,  monaxons  of  L.  variahilis  ;  Tc,  I,  tubar  triradiates  of  the
Sycon ; m-p, monaxons of the Sycon.
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(2)  .l.s  reyards  the  form  and  size  of  the  Spicules.  —  The  ordinai'-y
ti'iradiates  and  qxiadi-iradiates  vary  considerably  in  size  both  in
diiFerent  and  in  the  saine  specimens,  though  here,  as  in  other
species,  one  specimen  may  be  found  characterised  by  spicules
generally  above  the  average  in  size,  another  by  spicules  below
the  avei-age.  The  smallest  triradiates  I  have  observed,  occurring
in  a  specimen  from  Roscoff,  have  the  unpaired  rays  abotit  60  /u,
the  paired  rays  about  70  fx  in  length  (text-fig.  95,  fig.  14,  p.  379).
The  largest  I  have  seen  have  unpaired  rays  95-100^,  paired  rays
135-140  fji,  in  length  (text-fig.  95,  fig.  15).  In  thickness  also  they
vary  considerably,  ranging  from  4-10  /x  (text-fig.  96,  fig.  21a,
p.  381,  text-fig.  95,  figg.  15  &,  15  c,  p.  379),  and,  in  the  latter  case,
only  differing  from  the  T-shaped  forms  by  the  paired  angles  and
the  even  curvature  of  the  paired  rays.  On  the  other  hand,  as
regards  foi'm  and  proportions,  the  triradiates  are  remarkably
uniform,  the  unpaired  ray  being  almost  invariably  shorter  than
the  paired  rays,  usually  very  obviousl}^  so,  and  only  very  excep-
tionally  eqvialling  them  in  length.

The  bi-ackets  are  very  variable  both  as  regards  the  form  and
degi-ee  of  development  of  the  unpaired  ray,  and  as  regards  the
length  of  the  gastral  ray  when  developed  ;  the  latter  always
greatly  exceeds  in  length,  howevei-,  the  gasti-al  rays  of  the  ordinary
quadriradiates  .

The  cvirved  monaxons  {b,  1)  are  extremely  variable  in  size.
The  normal  condition  is  for  every  intermediate  grade  to  occur
between  spicules  of  about  80  fx  in  length  and  others  three  times  as
long.  In  some  specimens,  however,  only  small  monaxons  occur,
in  others  the  majority  of  them  are  large,  reaching  nearly  400  /.t  in
length  and  correspondingly  thickened  ;  but  in  the  latter  case
small  forms  are  always  present  in  addition  to  the  large,  though
the}^  may  be  scarce  by  comparison.

The  aberrant  specimens  of  L.  variabilis  from  Brighton  Aqua-
rium,  which  were  described  by  Bowerbank  under  the  name
Leuconia  somesii  (text-fig.  95,  figg,  18,  19,  p.  379),  are  characterised
by  an  extraordinary  development  of  the  monaxons,  which,  in
additioia  to  ordinary  small  and  large  forms,  reach  in  other  cases  a
great  length  (as  much  as  lOOO/x)  combined  with  unusvial  slender-
ness  foi-  such  a  length  (2  5  /x).  The  triradiates  of  these  specimens
are  also  characterised  by  great  range  of  variation  in  size,  and
by  the  large  number  of  abnormalities  in  this  class  of  spicules.

In  certain  specimens  of  this  sponge  which  I  have  been  able  to
examine  —  specimens  important  for  the  i-eason  that  they  had  all
been  through  Haeckel's  hands  —  I  was  puzzled  by  finding  certain
types  of  spicules  in  my  preparations  in  addition  to  those  already
described  (text-fig.  96,  figg.  21  ^--21^^).  The  specimens  in  question
were,  fii-st,  four  in  Norman's  collection  (Nos.  1-4  of  my  list
below)  ;  secondly,  one  in  the  Berlin  Museum  (No.  1  3  of  my
list)  (text-  fig.  96,  fig.  21,  p.  381),  All  these  five  specimens
show  the  typical  spiculation  of  Leucosolenia  variabilis,  the
specimen  from  Polperro  (No.  5)  alone  showing  an  admixture  of
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the  spicviles  of  L.  comjolicata,  so  tliat  the  two  species  wei'e  evi-
dently  growing  in  close  proximity,  as  so  often  occurs  ;  l)nt  all
of  them  show,  as  has  been  stated,  additional  spicules.  Since
L.  variabilis  forms  a  dense  tangle  amongst  the  seaweeds,  li3^<lroids,
and  other  organisms,  and  might  easily  be  involved  in  this  way
with  quite  distinct  calcareous  sponges,  the  idea  occurred  to  me
that  the  spicules  in  question  miglit  belong  to  anothei-  sponge  ;
and  on  examining  cai'efull}^  my  specimens  of  L.  variabilis  fi'om
Roscoft',  and  picking  them  ovei'  under  a  lens,  1  was  able  without
difficulty  to  trace  these  spicules  to  their  source.  Growing  on  the
seaweeds,  in  closest  proximity,  very  often,  to  the  tubes  of  the
Leucosolenia,  were  numerous  small  Sycons,  i-anging  in  size  from
minute  Olynthi  to  specimens  a  centimetre  or  more  in  height,  but
all  alike  showing  a  characteristic  spiculation,  which  accounted  at
once  foi-  the  intrusive  spicules  in  my  prepaiutions.  I  have  not
been  able  to  identify  this  sponge  in  Haeckel's  monograph,  neithei'
among  the  Sycons  nor  the  Leucons.  I  content  myself,  therefore,
for  the  pi-esent,  witli  describing  the  spiculation,  and  leave  the
identification  of  it  to  a,  future  pei'iod,  or  to  othei's.  Five  classes
of  spicules  can  be  distinguished:  —  (1)  Dermal  triradiates  (text-
fig.  96,  figg.  20  «-20  e,  p.  381)  tending  to  be  irregulai-  in  form,  often
nearly  equiangidar  ;  (2)  tubar  triradiates  {i.  e.  fi'om  the  walls  of
the  flagellated  chambei's),  with  long  straight  unpaii'ed  i-ay,  and
.shorter  lateral  ravs  characteristically  curved,  the  unpaii'ed  angle
very  obtuse  (text-fig.  96,  figg.  •20f-2()j,  p.  381);  (3)  gastral  trira-
diates  and  quadriradiates,  with  long  straight  unpaired  I'ay,  shoi-ter
paired  rays  slightly  curved,  gasti'al  ray  present  oi-  absent,  unpaired
angle  nearlv  a  I'ight  angle  or  less,  at  any  rate  consideiubly  less  than
120°  (text-fig.  96,  figg.  20  7».-20^;,  p.  381);  (4)  quadriradiates
from  the  oscular  rim,  the  thi-ee  basal  rays  neaily  equal  in  length,
the  unpaired  angle  neai'ly  180°,  so  that  the  sj^icule  is  nearly
T-shaped  (text-fig.  96,  figg.  20  k,  20  1,  p.  381)  ;  and  (5)  monaxons  of
very  characteristic  form,  the  proximal  half  neaiiy  sti'aight,  taper-
ing  to  a  point,  the  distal  half  ciu'ving  evenly  outwards,  without
any  diminution  in  thickness,  to  the  conspicuous,  bluntly  pointed
lance-head.  It  is  the  presence  of  these  monaxons  that  was  so
often  noticed  in  my  specimens  of  Leucosolenia,  variabilis  ;  it  is
probable  that  such  monaxons  may  often  find  theii-  way  even  into
pure  cultures  of  the  Leucosolenia,  for  if  thrown  oflT  b}'  the  Sycons
and  washed  about  in  the  water  they  might  easily  come  to  stick  to
the  Leucosole7iia  oi'  to  the  seaweed  on  which  it  Avas  growing.

(c)  General  Remarks  on  the  SjMcies.

Haeckel  was  the  first  to  recognize  the  specific  distinctions  of
this  sponge  and  to  describe  accurately  its  distinctive  chai-actei's,
although  it  was  common  enough  in  collections  long  previous
to  Haeckel's  monograph.  Bowerbank,  as  has  been  already  pointed
out,  figured  this  sponge  and  its  spicules  under  the  name  L.  botry-
oides,  and  again  in  another  place  as  a  new  species  under  the  name
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Leuconia  somesii;  why  he  should  have  called  these  specimens
Leuconia  is  a  mystery  to  me.

Haeckel  gave  the  species  the  name  variabilis  on  account  of  "thd
unlimited  changeableness  of  its  form  as  a  whole,  as  well  as  of  its
specific  skeleton-structure."  I  have  already  expressed  my  opinion
upon  Haeckel's  figiu-es  of  the  external  form  ;  as  regards  the  spicu-
lation,  L.  variabilis  is  variable  certainly,  but  not  moie  so  than  othei-
Ascons.  The  frequent  association,  mentioned  above,  of  this  species
with  a  heterocoele  sponge,  and  the  constant  contamination,  so  to
speak,  of  spicvile-prepaiutions  of  the  Ascon  by  spicules  not  properly
belonging  to  it,  may  account  for  Haeckel's  noticing  in  this  instance
the  variability  of  the  spiculation.

Haeckel  described  variabilis  as  having  two  kinds  of  monaxons,
small  and  large  ;  but  from  his  figure  it  is  evident  that  the  smaller
kind  seen  by  him  were  the  small  curved  monaxons,  and  he  did  not
notice  that  they  are  connected  by  every  possible  gradation  of  size
with  the  large  ones.  He  oveilooked  the  small  straight  monaxons,
as  I  must  also  confess  to  have  done  till  quite  recently.  Haeckel
made  four  specific  varieties  —  cervicornis,  confervicola,  arachnoides,
and  Mspidissima,  —  based  on  variations  of  the  relative  numbers  of
the  difierent  sorts  of  spicules,  and  leading  up  to  his  so-called
"  connexive  varieties,"  distinguished,  in  his  usual  way,  by  ringing
the  changes  on  the  generic  name,  such  as  Ascaltis,  Ascortis,
Ascuhnis,  or  Ascyssa  variabilis.  None  of  these  varieties  appears
to  me  to  have  any  taxonomic  value  except  hispidissima,  which
might  be  retained  for  forms  such  as  were  named  by  Bowerbank
Leuconia  somesii  :  i.  e.  for  those  in  which  the  monaxons  are
excessively  developed  in  size  and  number  to  form  a  furry  pro-
tective  covering.  In  my  specimens  from  Roscoff,  even  from  the
same  rock,  I  find  some  which,  viewed  with  a  lens,  appear  smooth,
others  which  appear  hispid  ;  the  difference  between  them  is
merely  one  of  the  length  attained  by  the  monaxons  (compare
figg.  10-13,  text-fig.  94,  p.  377).  The  same  is  true  of  L.  complicata,
and  there  can  be  no  doubt  that  these  sponges  respond  readily  in
this  manner  to  differences  in  their  surroundings.

Of  other  species  of  Ascons  in  Haeckel's  monograph,  I  feel  no
doubt  whatever  that  his  Ascortis  coraUorhiza  is  founded  on
a  specimen  of  this  species  with  rather  large  and  thick  spicules
(compare  figg.  15  a-15/,  text-fig.  95,  p.  379).  Here  also  we  have
a  connexive  variety,  Ascandra  corallorrhiza,  mentioned.

Systematists  subsequent  to  Haeckel  have  for  the  most  part
recognized  and  identified  this  sponge  correctly.  A  specimen,
however,  in  the  British  Museum  from  Trieste,  labelled  L.  varia-
bilis,  is  certainly  not  this  species.  L.  variabilis  does  not,  to  the
best  of  my  belief,  occur  in  the  Mediterranean  ;  but  it  is  impossible,
I  repeat,  to  make  definite  statements  about  the  distribution  of
Ascons  in  the  present  confused  state  of  their  nomenclature  *.

*  Kirkpatrick,  in  1901  (Brit.  Mus.  Rep.  '  Southern  Cross  '  Collections,  p.  317),
identified an Antarctic sponge as i. variabilis ; but having been able, by the author's
kindness, to examine the specimen I am in a position to state that it is not L. varia-
bilis but a species, apparently new, allied to L. complicata.
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The  diagnostic  featufes  of  this  sponge  are:  —  (])  The  constant
shortness  of  the  unpaired  ray  of  the  triradiate  systems  relativ^e
to  the  lateral  rays,  and  the  wideness  of  the  anterior  angle,
frequently  nearly  180°;  (2)  the  two  kinds  of  monaxous,  both
barbed  —  straight  refringent  ones  always  slender  and  small,  rela-
tively  scarce  ;  and  curved  ones,  varying  from  very  small  to  very
large,  always  abundant.

(d)  List  of  Sjjecimens  exami)ted.
(a)  From  Canon  Norman  s  Collection.

1.  Specimen  from  Bantry  Bay,  Ireland,  with  Norman's  label
"  Lencosolenia  hotryoides"  endorsed  by  Haeckel  ^^Ascandra
variabilis."  (See  text-fig.  95,  figg.  IQ  a-lQ  g,  p.  379.)

2.  Specimens  from  Shetland,  with  label  in  Bowerbank's
handwriting  "  Grantia  botryoides  Johnston,  more  largely
developed  than  usual."  Also  a  label  by  Norman  '■'■  Leuco-
solenia  botryoides,  very  large,  Shetland,"  across  which  is
written  in  Haeckel's  handwriting  ^'■Ascaiidra  variabilis  H."

*  These  specimens  are  of  the  same  batch  as  No.  8  below.
3.  Specimens  received  by  Norman  from  Haeckel,  collected  at

Bergen,  Norway,  with  pidnted  label  '^  Ascandra  varia-
bilis  H."

4.  Specimen  received  by  Bowerbank  as  a  type  of  Leucosolenia
contorta,  from  Guernsey  ;  sent  to  Haeckel  for  examination,
and  returned  with  label  in  Haeckel's  handwriting  as
follows  :  —

^'  Ascandra  contorta  H.
"  {Leucosolenia  contorta  Bwbk.)

"  Guernsey.  Bowerbank."
The  specimen  is  a  quite  typical  variabilis,  with  a  slight
admixture  of  Sycon  spicules.

5.  Specimens  growing  on  seaweed  with  Grantia  compressa,
from  Polperro,  Cornwall,  and  identified  by  Haeckel  as
Ascandra  variahilis  :  my  prepai'ations  show  a  mixture  of
spicules  of  variabilis  and  complicata.

(&)  From  the  British  Museum.
6.  Bowerbank  Coll.,  No.  1017.  The  type  specimen  of  Bower-

bank's  "  Leuconia  somesii,"  figured  in  Brit.  Spong.  iii.
pi.  xci.  fig.  6.  With  label  in  Bowerbank's  handwriting  —  ■
"  Leuconia  somesii  Bwk.,  sent  to  me  by  Mr.  H.  Lee,
15.9.73,  said  to  have  been  found  alive  in  the  aquarium  "
{i.  e.  at  Brighton).  (See  text-fig.  95,  figg.  19a-19/i,
p.  379.)

7.  Bowerbank  Coll.,  1018,  Another  specimen  with  Bower-
bank's  label  "  Leuconia  somesii,  Brighton  Aquarium,  sent
by  Mr.  Lee,  5.11.73."  Figured  in  Brit.  Spong.  iii.  pi.  xci.
fig. 8.

8.  Bowerbank  Coll.,  1019.  Another  specimen  with  label
similar  to  the  last.  Figured  in  Brit.  Spong.  iii.  pi.  xci.
fig.  7.  (See  text-fig.  95,  figg.  18a-18e,  p.  379.)

Proc.  Zool.  Soc—  1904,  Vol.  II.  No.  XXV.  25
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9.  BoM-erbank  Coil.,  985,  Specimen  figured  in  Brit.  Spong.
iii.  pi.  iii.  fig.  1,  with  label  in  Bowerbank's  handwriting
"  Leucosolenia  hotryoides,  Shetland."  A  quite  normal
specimen  of  variabilis  with  fairly  large  spicules.

10.  Bowerbank  Coll.,  979.  Labelled  in  Bowerbank's  hand-
writing  "  Leucosolenia  hotryoides^  Shetland."

11.  Bowerbank  Coll.,.  964.  Label  as  in  the  foregoing.
12.  Register  No.  47.9.7.112.  Label  '■'■Grantia  hotryoides  var."

Lloly  Island,  Johnston  Collection.
[Register  No.  83.12.4.17,  labelled  '■'■  Ascandra  varia-

hilis  H.  Adria,  Triest,"  is  a  specimen  of  a  species  totally
distinct  from  variabilis,  which  I  have  not  yet  been  able
to  identify  with  certainty.]

(c)  From  the  Berlin  Museum.
13.  No.  417.  Specimens  received  from  Haeckel;  locality

Bergen.  My  preparation  shows  quite  typical  spicules
of  variabilis  mixed  Avith  those  of  a  Sycon.  (See  text-
fig.  96,  figg.  21  a~2lp,  p.  381.)

3.  Leucosolenia  botryoides.

Spovgia  botryoides  Ellis  &  Solander,  1786,  Nat.  Hist.  Zoophytes,
p.  190,  pi.  Iviii.  figg.  1-4.

Spongia  botryoides  Montagu,  1812,  Wernerian  Mem.  ii.  p.  89.
Spongia  botryoides  pars  Grant,  1826,  Edinb.  Phil.  Journ.  xiv,

p.  339  ;  Edinb.  New  Phil.  Journ.  i.  p.  169.
Spongia  botryoides  pars  Grant,  1827,  Edinb.  New  Phil.  Journ.

ii.  p.  135.
Grantia  botryoides  pars  Fleming,  1828,  Hist.  Brit.  Animals,

p.  525.
Calcispongia  botryoides  de  Blainville,  1836,  Manuel  dActino-

logie,  p.  531.
Grantia  botryoides  pars  Johnston,  1842,  Brit.  Spong.  and

Lithophytes,  p.  178.
Leucosolenia  botryoides  Bowerbank  1864,  Mon.  Brit.  Spong.  i.

p.  164,  pi.  xxvi.  figg.  347,  348  ;  (1866)  ii.  p.  28.
Grantia  lieberhuhnii  Schmidt,  1866,  Spong.  Adriat.  Meer.

Suppl.  ii.  pp.  8,  20.
Leucosolenia  hotryoides  Gray,  1867,  Proc.  Zool.  Soc.  1867,

p.  555.
Leucosolenia  botryoides  Schmidt,  1868,  Spong.  Adriat.  Meer.

Suppl.  iii.  p.  31.
Olynthitim  nitidum  Haeckel,  1870,  Jena.  Zeitschr.  v.  p.  237.
Olynthium  splendid^on  Haeckel,  1.  c.  p.  237.
Leticosolenia  {Leuceria)  botryoides  Haeckel,  1870,  1,  c.  p.  243.
L^eucosolenia  granti  Haeckel,  1870,  1.  c.  p.  243.
Ascaltis  hotryoides  Haeckel,  1872,  Kalkschwamme,  ii.  p.  65,

pi.  9.  fig.  10,  pi.  10.  figg.  7a-7  e.
Ascandra  hotrys  Haeckel,  1872,  1.  c.  p.  101,  pi.  16.  figg.  1  a-lf.
Ascandra  nitida  Haeckel,  1872,  1.  c.  p.  103,  pi.  16.  figg.  2a-^q,

pi.  17.  figs.  .3,  7,  10,  13.
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Ascandra  hotryoides  Fristedt,  1885,  K.  Yetensk.-Akad.  Hand-
lingar,  xxi.  no.  6,  p.  9.

Ascaltis  hotryoides  Hanitsch,  1890,  Trans.  Liverpool  Biol.  Soc.
iv.  p.  223.

Leucosolenia  hotryoides  Minchin,  1896,  Ann.  Mag.  ISTat.  Hist.
(6)  xviii.  p.  359.

Leucosolenia  Sofo'yoiV^es  Breitfuss,  1898,  Arch.  f.  Naturges.  Ixiii.
i.  p.  210.

Ascandra  hotrys  Breitfuss,  1898,  1.  c.  p.  213.
Leucosolenia  hotryoides  Rousseau,  1903,  Mem.  Soc.  Malac.

Belgique,  xxxvii.  p.  5,  fig.  1.
Leucosolenia  hotryoides  Allen,  1904,  J.  Mar.  Biol.  Assoc,  n.  s.

vii.  p.  185.

(a)  External  Characters.

This  sponge  is  only  known  to  occur  in  one  kind  of  situation  and
under  one  form.  It  is  always  found  growing  over  algae,  forming
a  basal  reticulum  of  finer  tubes  attaching  it  to  its  support,  from
which  arises  a  dense  cluster  of  short  smooth  oscular  tubes.  This
extremely  characteristic  form  is  well  seen  in  the  figures  of  Ellis
and  Solander  [7],  Bowerbank  [1,  vol.  i.  fig.  348],  and  even
Haeckel  [3,  pi.  ix.  fig.  10],  and  enables  this  species  to  be  distin-
guished  at  once.  The  form  of  the  sponge  is  usually  compared  to
that  of  a  bunch  of  grapes,  hence  the  specific  name  hotryoides  ;  bvit
since  the  oscular  tubes  are  at  least  five  or  six  times  as  long  as
they  are  broad,  a.  bunch  of  bananas  would  be  a  better  comparison
as  regards  form.

I  have  not  found  hotryoides  at  Roscoif,  but  at  Plymouth  it  is
not  uncommon.  In  Wembury  Bay  I  found  it  extremely  abun-
dant,  competing  with  Grantia  compressa  for  the  occupation  of  the
algfe  on  the  overhanging  sides  of  rocks,  in  situations  where  the
sponges  ai-e  left  suspended  high  and  dry  at  low  tide.  Its  mode
of  growth  may  be  compared  with  the  bushy  form  of  variabilis
growing  in  similar  situations.  In  fact,  the  only  difference  between
the  two  sponges  under  these  circumstances  is  tha.t  in  hotryoides
the  oscular  tubes  are  shorter  in  proportion  to  their  length  and
more  thickly  clustered  together,  so  that  the  distinctiveness  of  the
external  form  of  hotryoides  is  more  apparent  than  real  as  regards
mode  of  growth.  The  oscular  rim  in  this  species  is  short  or
of  moderate  length,  and  the  oscular  tube  narrows  more  or  less
rapidly  towards  the  opening,  but  in  both  these  respects  also  the
difference  from  variahilis  is  rather  one  of  degree.  The  wall  of  the
oscular  tube  is  greatly  thickened  by  quantities  of  stout  spicules,
and  the  sponge  is  much  tougher  and  stronger  than  either  of  the
preceding  species.

(b)  Characters  of  the  Sjnculation.

Since  the  spiculation  of  this  species  is  modelled,  so  to  speak,
25*
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almost  exactly  upon  that  of  L.  variabilis,  and  every  class  of
spicule  found  in  the  one  is  found  also  in  the  other,  it  is  only
necessary  to  enumerate  them  in  the  same  order  as  has  been  done
for  L.  variabilisj  and  to  give  at  the  same  time  an  account  of  their
differences  in  the  two  species,  and  of  their  variations  in  the  species
under  consideration.

(a)  Triradiate  and  Quadriradiate  Systems.  —  (1)  The  ordinary
triradiates  (text-fig.  97,  figg.  22  «-22  d,  p.  388)  have  exactly  the  same
characters  as  in  variahilis,  the  unpaired  ray  short,  the  unjDaired
angle  obtuse.  They  varj-  from  slender  spicules,  the  v&\&  about
3  )u  in  thickness,  to  thick  ones  with  the  rays  reaching  about  10/.(.
There  is  often  a  tendency  noticeable  for  the  impaired  ray  to  be
irregularly  cur\ed  or  bent.  This  is  to  be  ascribed  to  the  great
number  of  spicules,  closely  packed  in  the  body-  wall  of  this  sponge,
ia  consequence  of  which  the  grooving  spicule-rays  encounter
obstacles  to  their  growth  which  cause  them  to  be  deflected  from
their  normal  straightness.  (2)  The  thickened  T-shaped  triradiates,
comparatively  few  and  far  between  in  variabilis,  are  exceedingly
abundant  in  botryoides,  and  constitute  the  most  marked  feature
of  the  species  (text-fig.  97,  figg.  22/-22  i,  p.  388).  They  are  thick,
generally  irregularly  ciu-ved,  with  the  paired  rays  usually  much
longer  than  the  impah'ed  one,  and  when  seen  from  the  gastral
aspect,  if  the  spicule  be  lying  so  that  one  of  the  two  paired  rays
and  the  unpaired  ray  are  in  focus  at  the  same  time,  the  other
paired  ray  appears  greatly  foreshortened,  giving  the  spicule  an
asymmetrical  appearance  (text-fig.  97,  figg.  22  h,  22  ^,  p.  388).
(3)  The  brackets  are  more  abundant  than  in  variabilis  and  show
more  tendency  to  modification  and  reduction  of  the  unpaired  ray
(text-fig.  97,  figg.  22  I,  22  m,  p.  388),  so  that  while  in  variabilis
they  might  be  overlooked,  in  botryoides  they  are  easily  found  and
recognised.  (4)  The  ordinary  quadriradiates  are  similar  to  those
of  variabilis  (fig.  22  e).  (5)  The  T-shaped  c|uadriradiates  are
fairly  abundant  (figg.  22_y,  22  k)  and,  as  in  variabilis,  the  gastral
ray  is  very  upright  or  even  inclined  backwards  in  its  basal  two-
thirds.  (6)  The  bi'ackets  may  develop  a  gastral  ray,  which,  as
described  for  variabilis,  is  usually  straight  and  may  reach  a  gi-eat
length  (figg.  22  n,  22  o).  In  some  specimens  this  type  of  spicule
is  very  abundant.

Explanation  of  Text-fig.  97  (opposite).

Spicules of Iieucosolenia hotryoides.
Figg.  22  a-22  o.  Spicules  of  a  specimen  from  Wembury  Baj",  PljTnouth.  a-d,  or-

dinary  triradiates  ;  e,  a  quadriradiate  :  f-i,  thickened  T-sbaped  triradiates  ;
_;, h, T-shaped quadriradiates ; I, m, brackets ; n, o, brackets with gastral rays ;
p-s, ordinary curved monaxons ; t, u, straight slender mouaxons. — Figg. 23 a-
23^. Spicules of a specimen from Berwick Ba}' in Normnn's Collection, identified
by  Haeckel  as  AscaUis  hotryoides.  a,  b,  ordinarj'  triradiates;  c,  (^,  ordinary
quadriradiates;  e-h,  T-shaped  triradiates;  i,  a  T-shaped  quadriradiate;  J-n,
ordinary monaxons ; o, p, straight slender monaxons.
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(b)  Monaxon  Spicules.  —  (1)  The  ordinary  curved,  barbed  forms
(text-fig.  97,  figg.  22  j»-22  s,  p.  388)  have  the  same  characters  as  in
variabilis  ;  but  they  are  usually  short  (60  ju-80  jx  in  length),  and
though  they  may  vary  in  size,  they  never  reach  quite  the  length
which  they  do  in  variabilis  ;  I  have  found  none  exceeding
300  ;u  in  length,  and  such  dimensions  are  quite  exceptional
(text-fig.  98,  fig.  26  g,  p.  390).  Further,  they  have  a  tendency  to
be  less  curved  and  slightly  thicker,  in  proportion  to  their  length,
than  in  variabilis,  and  not  to  dwindle  so  much  in  thickness
just  below  the  lance-head  as  do  the  monaxons  of  the  latter
species  ;  the  features  desciibed  are  most  marked  in  specimens
in  which  the  monaxons  are  for  the  most  part  short  (fig.  22).  The
monaxons  are  always  abundant  and  never  absent,  not  even  in  the
specimens  identified  by  Haeckel  as  Ascaltis  botryoides  (fig.  23),  in
which,  therefore,  they  are  supposed  to  be  wanting.  (2)  The
slender,  straight,  refringent  monaxons  are  always  present  and
have  the  same  charactei'S  as  in  Z.  variahilis  (figg.  22  i,  22  u).
(3)  The  bayonet-shaped  monaxons  are  not  to  be  found  in  most
specimens,  but  in  some  they  are  fairly  common  (figg.  25  i,  25j),
and  show  the  same  features  as  in  L.  variabilis.

(c)  General  Bemarks  on  the  Species.

Since  this  sponge  was  first  named  by  Ellis  and  Solander  in
1786,  it  was  for  many  years  the  species  to  which  all  British  Leuco-
solenias  were  referred,  both  in  works  dealing  with  sponges  and
in  the  labels  of  museums  and  collections,  until  Haeckel  in  1872
first  pointed  out  the  distinctive  characters  of  the  species  and  gave
a  diagnosis  of  it.  Haeckel,  however,  as  has  been  pointed  out,
wi^ongly  separated  this  species  into  two,  one  with,  the  other  with-
out  monaxons,  so  that  the  characters  which  he  ascribed  to  his
unnecessary  species  botrys  are  those  which  should  be  given  to
hotryoicles.  It  is  incomprehensible  to  me  how  Haeckel  came  to

Explanation  of  Text-fig.  98  (opposite).

Spicules of I.eacosolenia hotryoides.
Pigg.  24!a-24ii.  Spicules  of  a  specimen  from  Portrush  in  Norman's  Collection

identified as Ascandra botrys by Haeckel. a, ordinary triradiate ; b, ordinary
quadriradiate ; c, d, T-sliaped triradiates ; e-h, cm-ved monaxons ; i, straight
slender monaxon. — Figg. 25 a-25.;. Spicules of a specimen from Heligoland in
the  Berlin  Museum  (No.  1777),  showing  the  bayonet-like  monaxons.  «,  tri-
radiate,  rather  unusually  slender;  b,  T-shaped  triradiate;  c,  d,  brackets;
e, straight slender monaxon ; f-h, curved monaxons, reaching a considerable
length; -ij^/, bayonet-like monaxons. — Figg. 26«.-26Z. Spicules of a specimen
from Liverpool in the Berlin Museum (No. 1763).  showing the monaxons of
great length, a, b, ordinary triradiates ; c, quadriradiate ; d, T-shaped triradiate ;
Cj/j brackets ; ^-fc, ordinary curved monaxons; Z, bracket with gastral ray. —
Figg. 27 a-27 ff. Spicules of a specimen in the British Museum (Bowerbank Coll..
992),  figured in Bowerbank,  Brit.  Spong.  i.  fig.  348 (see p.  164;).  a,  ordinary
triradiate ;  b,  ordinary quadriradiate ;  c,  T-shaped triradiate ;  d,  e,  ordinary
uionaxous ; f, ij, refringent monaxons.



392  PROF.  E.  A,  MiNCHiN  0J«:  THE  BRITISH  [Dec.  13,

make  sucli  a  blunder*,  since  not  only  have  I  found  monaxons  well
developed  and  abundant  in  his  type  specimen,  No.  1  of  my  list
below,  but  it  is  evident  he  himself  saw  them,  since  he  founded
one  of  his  usual  "  connexive  "  varieties,  Ascandra  hotryoides.

Haeckel  further  distinguished  two  varieties,  ellisii  and  solanderii,
the  former  with  the  "  apical  ray  of  the  quadiiradiates  slightly
curved,  the  lateral  rays  7  or  8  times  as  long  as  thick,  the  unpaired
angle  130°-150°"  ;  the  latter  with  the  "apical  ray  of  the  quadri-
i-adiates  straight,  the  lateral  rays  5  or  6  times  as  long  as  thick,
the  unpaired  angle  150°-180°."  Since  all  these  variations  can  be
found  in  any  specimen,  Ha,eckers  two  varieties  may  be  struck  out
of  the  systematic  list.  As  I  have  also  pointed  out  above,  there  is
nothing  in  Haeckel's  description  of  Ascandra  nitida  to  separate
it  fi'om  hotryoides  ;  A.  nitida  is,  in  fact,  distinguished  from
A.  botrys  by  the  same  characters  practically  as  Ascaltis  hotryoides
var.  solanderii  from  var.  ellisii.

Of  writers  subsequent  to  Haeckel,  Fristedt  alone  [9]  seems  to
have  penetrated  Haeckel's  mistake,  since  he  calls  the  species
Ascandra  hotryoides^  as  Haeckel  ought  to  have  done.  Fristedt
has,  moreover,  gone  a  step  further,  and  has  put  variahilis  as  a
synonym  of  hotryoides,  in  which  he  has  been  followed  by  Vasseur
[23].  I  have  been  sorely  tempted  to  follow  Fristedt's  lead  also,
and  to  place  both  forms  as  well-marked  varieties  of  one  species,
for  which,  of  course,  the  name  hotryoides  would  have  to  be  main-
tained  ;  the  form  ordinarily  known  as  hotryoides  could  then  be
called  hotryoides  var.  typica,  and  the  other  hotryoides  var.  varia-
bilis.  As  has  been  shown  above,  the  difference  between  the  two
forms  is  purely  one  of  degree  in  every  respect.  As  regards  spicu-
lation,  they  are  in  complete  agreement,  every  form  of  spicule
occui'ring  in  the  one  being  represented  also  in  the  other,  and  the
special  features  of  hotryoides  are  merely  an  exaggeration  of  those
of  variabilis.  As  regards  external  form,  variabilis  occurs  in  a
variety  of  situations  and  consequently  varies  in  form  ;  the  fact
that  in  hotryoides  the  habits  both  of  situation  and  growth  are
constant,  is  in  itself  highly  suggestive  of  its  being  a  form-variety
adapted  to  a  particular  environment.  Examination  of  the  sponge
bi'ings  to  light  a  further  very  important  fact,  beaiing  directly
upon  the  question  under  discussion,  namely,  that  the  thickened
triradiate  systems  so  highly  characteristic  of  hotryoides  are  nearly
absent,  or  comparatively  scarce,  upon  the  basal  network  of  tubes
by  which  the  sponge  is  attached  to  its  support,  but  are  greatly
developed  as  a  protecting  and  supporting  layer  upon  the  erect

* The only source I can snga'est for Haectel's error with regard to the monaxons
of hotryoides is the fact that Bowerbank also failed to see monaxons in this species,
and considered their absence as one of the characters distinguishing it from his
Leuoosolenia contorta. If my notion be coiTcct, this is a curious case of successive
incarnations of an error, manifesting itself first in Bowerbank 1866, then in Haeckel
1872, and for the last time, let us hope, in Breitfuss 1898. A still more remarkable
point in this history is the fact pointed out above, that the specimen from which
Bowerbank  described  the  spiculation  of  hotryoides  was  really  a  specimen  of
■vdriahilis (Haeckel),  while the specimen of " contorta " from which he figured
luuuaxons was in reality a specimen of complicata \
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oscular  tubes.  The  basal  network  thus  completely  resembles
variabilis  in  its  spiculation.  For  these  reasons  I  should  certainly
place  the  two  forms  as  varieties  of  one  species  were  I  now
describing  them  for  the  first  time.

I  refrain  at  present,  however,  from  taking  the  step  of  uniting
the  two  forms,  for  the  reason  that  they  have  long  been  kept
distinct,  and  that  they  are  generally  very  easily  recognised  and
distinguished  from  each  other.  To  call  them  one  species,  definite
proof  of  relationship  should  be  obtained.  If,  for  instance,  larvae
of  a  typical  specimen  of  hotryoides  were  cultivated  and  found  to
give  rise  to  variabilis  as  well  as  to  botryoides,  according  to  the
conditions  of  growth,  no  one  could  doubt  any  longer  that  the
alleged  two  species  were  one.  The  experimental  test  of  their
relationship  should  not  be  difficult  to  obtain  ;  but  until  it  has
been  obtained,  the  two  forms  may  be  provisionally  kept  distinct
under  their  old  names,  in  spite  of  the  fact  that  the  diagnostic
features  of  botryoides  are  purely  I'elative  as  compared  with
variabilis.

(d)  List  of  Specimens  examined.

{a)  From  Canon  Norman's  Collection.
1.  Dried  specimen  received  from  Johnston  and  sent  by  him

to  Haeckel  for  examination  ;  figured  by  Haeckel,  Die
Kalkschwamme,  pi.  9.  fig.  10.  (Haeckel's  figure  is,
however,  very  much  reconstructed,  and  does  not  bear  a
close  resemblance  to  the  original.)  With  a  label  in
Haeckel's  handwriting  :  —

"  Ascaltis  botryoides  Hkl.
"  Grantia  botryoides  Johnston.
"  Leucosolenia  botryoides  Bwbk.

"  (vera  !).
"  Berwick  Bay,  Johnston."

Also  with  label  by  Norman  :  —
"  Leucosolenia  botryoides.
"  Berwick  Bay,  Feb.  22nd,  1851,
"  Dr.  Johnston."

This  most  precious  specimen  is  therefore  one  of  Haeckel's  types,
and  it  shows  clearly  that,  in  a  manner  analogous  to  the  case  of
L.  complicata  mentioned  above,  Haeckel  overlooked  the  small  but
very  abundant  monaxons  (see  text-fig.  97,  figg.  23  a-23  p,  p.  388)  ;
that  therefore  the  species  should  have  been  placed  as  Ascandra
botryoides  in  his  system  ;  and  that  consequently  the  ^iecie^  Ascandra
botrys  H.  should  be  struck  out  of  the  system,  becoming  a  synonym
of  L.  botryoides.

2.  Dried  specimen  received  from  Dr.  E.  Perceval  Wiight,  by
whom  it  was  sent  to  Haeckel  for  identification.  With
label  in  Wright's  handwriting  :  —

"  Ascandra  botrys,  Portrush,  E.  P.  W.
"  Specimens  named  by  Haeckel."

(See  text-fig.  98,  figg.  24  «-24  i,  p.  390.)
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(b)  From  the  British  Museum.
3.  Bowei'bank  Coll.,  992.  Dried  specimen  figured  by  BoAver-

bank,  Brit.  Spong.  i.  fig.  348;  described  p.  164.  (See
text-fig.  98,  figg.  27  a-27  g,  p.  390.)

4.  Bowerbank  Coll.,  980.  Dried  specimen,  with  label  in
Bowerbank's  handwriting  —  "  Leiccosolenia  hotryoides,
Guliot  Caves,  Sark,  J.  S.  B."

5.  Bowerbank  Coll.,  981.  Label  in  Bowerbank's  handwriting
—  "  Leihcosolenia  hotryoides  Bowk.  Fowey.  C.  W.  Peach.
Yery  fine.  0.  C."

6.  Bowerbank  Coll.,  981.  Label  in  Bowerbank's  handwriting
—  '•'■  Leucosolenia  hotryoides,  Scarborough,  Bean."

7.  Register  IsTo.  47.9.7.109.  Label  '■'■  Grantia  hoiryoides."
Locality  Berwick  Bay,  Johnston  Collection,

8.  Register  No.  47.9.7.107.  Label  as  last:  locality  Bangor,
County  Down,  L-eland,  Johnston  Collection.

9.  Register  No.  87.6.25.4.  Label  "  Calcai-eous  Sponge,
Shetland,  E.  M.  Nelson,  Esq."

[The  sjDecimen  No.  82.3.6.36,  labelled  "  Leucosolenia
hotryoides  B.  Australia.  ?  sp.,"  in  Cai-ter's  handwriting,
is  a  totally  distinct  species.]

(c)  Fi'om  the  Berlin  Museum.

10.  No.  1763,  "  Asccdtis  hotryoides,"  Liverpool.  A  specimen
of  L.  hotryoides  in  which  the  m^onaxons  attain  an  un-
usually  large  size,  though  the  designation  Ascaltis  implies
their  total  absence  !  *  (See  text-fig.  98,  figg.  26  a-26  I,
p.  390.)

11.  No.  1777.  ^^  Ascandra  hotrys"  Heligoland.  (See  text-
fig.  98,  figg.  25  a-Toj.)
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[Addendimi.  —  Since  the  foregoing  memoir  was  Avritten  '  and



396 MK.  MARTIN  JACOBY  ON  NEW  SrBCIES  OP  [DeC.  13,

read  before  the  Zoological  Society,  a  paper  has  appeared  on  the
"  Plymouth  Marine  Invertebrate  Fauna  "  in  the  Journal  of  the
Marine  Biological  Association  (n.  s.  vii.  2,  Dec.  1904),  in  which
notes  furnished  by  myself  and  Mr.  Bidder  are  mixed  up  together
with  rather  contradictory  results  (p.  185).  Thus  Leucosolenia
hotryoides  is  stated  to  occur  "  on  the  shore  between  tide-marks,
not  abundant  except  in  certain  localities  (E.  A.  M.)  ;  rocks  under
the  Hoe,  in  abundance  [G.  P.  B.)."  L.  variahilis  is  put  doAvn  as
"common-  everywhere  in  rock  -pools  between  tide-marks  {E.
A.M.)."  The  fact  is  that  Bidder  has  not  TQcogn\s,edi  variahilis
and  hotryoides  as  distinct,  and,  taking  the  characters  of  hotryoides
from  Bowerbank  (whose  figured  specimen  of  this  species  was
really  variahilis),  Bidder  has  not  unnaturally  identified  sponges
as  hotryoides  which  should  have  been  named  variahilis.  Bidder's
note  on  the  occurrence  of  hotryoides  should  therefore  be  trans-
ferred  to  variahilis,  and  then  it  will  be  perfectly  correct.  The  true
hotryoides  is  certainly  very  far  from  abundant  on  rocks  under  the
Hoe  ;  I  doubt  if  it  ever  occurs  there.]

2.  Descriptions  of  Thirty-two  new  Species  of  Halticince
(Phytophagous  Coleoptera)  from  South  and  Central

America.  By  Maetin  Jacob  y^  F.E.S.

[Keceived November 25, 1904.]

List  of  the  Species*.

Brazil.
Brazil.
Amazons.
Mexico.
Mexico.
Peru.
Peru.
Argentine.
Amazons.
Argentine.
Panama.
Costa Rica.
Amazons.
Peru.
Peru.
Brazil.

Lactica  nicotine,  sp.  n.
Flavous  or  fulvous,  antennae  (the  basal  three  joints  excepted)

black,  head  and  thorax  impunctate  ;  elytra  dark  metallic  blue  or
violaceous,  finely  punctured  anteriorly,  the  posterioi-  portion  very
obsoletely  so.

Length  3-3|  miUim.
Head  impunctate,  the  frontal  tubercles  very  distinct,  carina

short,  not  widened  anteriorly,  palpi  robust  ;  antennae  extending  to

* The types of all the species described here arc contained in the author's collection.
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