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(smallest   species:   Laevipilina   hyalina
(McLean,   1979),   2.28   mm),   but   the   more
crowded   concentric   radial   sculpture   at   the
edge   indicates   that   the   specimens   are   ap-

proaching full-grown  size.
The  inside  of  the  shell  does  not  show  any

muscle  scars,  although  the  condition  of  the
shell  is  good  enough  to  have  shown  them  if
they  had  been  present.  This  agrees  with  oth-

er  recent   monoplacophorans   (Wingstrand
1985:47).   The   reason   for   considering   this
limpet   a   monoplacophoran   is   the   similarity
in  shell  characters  to  A^.  oligotropha  Rokop,
1972,   and   A^.   zografi   (Dautzenberg   &   Fi-

scher, 1 896),  which  from  anatomy  and  shell
structure,  respectively,  are  known  to  belong
to  this  group.

A  part  of  the  shell  is  covered  by  tracks  or
shallow  furrows  about   1   /ttm  wide,   similar
to  those  made  by  beetles  under  the  bark  of
trees   (Figs.   9-10).   These   furrows   occur   on
the   area   equipped   with   pores   and   on   the
early  part  of  the  area  with  adult  sculpture.
They  appear  to  be  too  regular  to  be  caused
by  corrosion,   but   their   origin   is   unknown.

The  presence  of  three  different  sculptural
areas  on  the  shell,   in   accordance  with  the
growth  lines,  indicates  that  A^.  goesi  passes
through   three   different   ontogenetic   growth
stages  in  its  life  history.  I  cannot,  however,
presently   correlate   these   with   the   different
phases  in  the  shell   development  of   gastro-

pods or  lamellibranchs  with  planktotrophic
larvae.   Nor   is   it   possible   to   conclude   that
the   bowl-shaped   initial   part   which   lacks
pores  is   a   larval   shell   although  this   seems
possible.   Wingstrand   (1985)   concluded   that
the   old   description   by   Lemche   &   Wing-

strand (1 959)  of  a  spirally  coiled  larval  shell
was  erroneous.  He  supported  this  on  a  re-

port by  Menzies  (1968)  where  a  young  mol-
lusc supposed  to  be  a  monoplacophoran  was

figured   with   a   large   bulbous   larval   shell.
However,   the   identification   of   Menzies's
specimen  may  be  questioned.  It   closely  re-

sembles the  young  of  many  Lepetellacea
Dall,   1881   (Archaeogastropoda),   but   his
photo   indistinctly   shows   a   prismatic   struc-

ture of  the  shell,  not  present  in  Lepetellacea.
Wingstrand  concluded  that   it   probably   rep-

resented a  monoplacophoran  and  that  this
larval   shell   is   later   rejected,   possibly   as   in
Patella   (Linne,   1758).   Menzies's   figure   is,
however,  too  poor  to  allow  any  conclusions
about   whether   the   larval   shell   is   spirally
coiled  as   in   the  Docoglossa,   where  it   con-

sists of  half  a  whorl,  or  simply  bowl-shaped
as  assumed  by  Wingstrand.

I  have  seen  the  process  of  larval  shell  re-
jection in  Patella  coerulea  (Linne,  1758)

(Figs.   12-14).   Here   a   narrow   zone   around
the   larval   and   part   of   the   first   postlarval
shell   is   dissolved,   evidently   actively   (Waren
unpubl.   data,   see  also  Gardner  1986),   after
which  the  larval  shell  falls  off  at  the  slightest
touch.  The  place  where  the  larval  shell  has
been  attached  is  marked  by  a  distinct  scar
with  a  large  pore,  now  closed.  These  obser-

vations agree  with  Smith's  (1935)  descrip-
tion of  the  larval  development  of  Patella,

based   on   sectioned   material.   His   fig.   29b
shows  a  small  apical  chamber,  cut  off  from
the  main  part  of  the  body  by  a  septum  and
connected  to  the  body  by  a  narrow  string  of
tissue.  Behind  the  scar  is  a  second  impres-

sion from  the  overhanging  part  of  the  larval
shell.   A   very   similar   mode   of   rejection   of
the   larval   shell   has   also   been  observed  in
the   Lepetellidae   (Waren,   unpubl.   data).

The  absence  of   a   pronounced  scar   from
the  larval  shell  (compare  Figs.  3,  5  and  14),
the  shape  of  the  apex,  and  the  presence  of
three  well-marked  apical  zones  seem  to  ar-

gue against  Wingstrand's  hypothesis  about
rejection  of  the  larval  shell,  but  it  is  possible
that   there   occur   different   modes   of   larval
development   among   monoplacophorans.

Pores  like  those  obvious  in  Figs.  6-9  have
not   previously   been  reported  from  any  re-

cent monoplacophoran.  I  have,  however,
seen  them  also  in  A^.  zografi,  although  they
are   less   obvious   in   that   species,   probably
because   the   shells   available   of   A^.   zografi
were   less   well   preserved.   These   pores   are
most  numerous  in  the  smooth  area  around
the  scar   of   the  protoconch,   but   occur  less
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Figs.  6-11.  Neopilina  goesi,  details  of  sculpture:  6,  7,  Apical  area  of  holotype,  side  view,  showing  bowl-
shaped  apex;  8,  Apical  area  of  paratype,  showing  distribution  of  pores;  9,  Detail  of  pores;  10,  Transition  from
part  with  pores  to  adult  sculpture;  1 1,  Adult  sculpture  on  central  part  of  shell.  Scale  lines:  Fig.  6,  100  ^m;  Figs.
7-11,  10  nm.  Arrows  indicate  transition  between  different  sculptural  zones.

Figs.  1-5.  Neopilina  goesi  and  A^.  zografi:  1,  A^.  goesi,  paratype,  maximum  diameter  1.54  mm;  2,  A^.  goesi,
holotype,  lateral  view,  length  1.79  mm;  3,  A^.  goesi,  paratype,  apical  area;  4,  A^.  zografi,  paratype,  in  Museum
National  d'Histoire  Naturelle,  Paris,  maximum  diameter  3.9  mm;  5,  A^.  zografi,  apical  area  of  specimen  in  Fig.
4.  Scale  lines  50  /um.  Arrows  indicate  the  different  sculptural  zones.
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Figs.  12-14.  Patella  coerulea  (L.),  from  Calvi,  Corsica,  taken  at  the  pier  of  Station  de  Recherche  Sousmarines
et  Oceanographiques:  1 2,  Juvenile  shell,  diameter  0.8  mm;  1 3,  Larval  shell  (smooth)  and  part  of  initial  teleconch
ready  to  fall  off;  1 4,  Larval  shell  lost.  In  the  center  of  the  calcareous  plug  that  seals  off  apex,  a  closed  pore  can
be  seen.  This  pore  is  the  last  connection  to  the  larval  shell  and  may  in  some  way  assist  in  the  active  dissolution
of  the  zone  of  breakage.  Scale  lines:  Fig.  13,  30  /^m,  Fig.  14,  20  iiva.

densely   all   over   the  shell.   I   did   not   study
them  in  detail   and  their  significance  is  not
known.  Pores  are  known  in  the  Silurian  ge-

nus Tryblidium  Lindstrom,  1880  (Erben  et
al.  1 968).  In  that  genus  they  branch  inwards,
something   that   could   not   be   examined   in
N.  goesi  because  of  lack  of  material.

There   are   two   known   species   of   Mono-
placophora  that  resemble  A^.  goesi  in  shell
morphology,  viz.  A^.  zografi,  from  the  bathy-
al   zone  of  the  Azores,   and  N.  oligotropha,
from  abyssal  depths  north  of  the  Hawaiian
Islands.

Neopilina  oligotropha  differs  from  A^.  goe-

si in  having  the  apex  placed  well  behind  the
anterior   margin   of   the   shell.   Other   differ-

ences are  impossible  to  discern  because  of
the  poor  illustrations  of  that  species,  except
that  A^.  oligotropha  evidently  has  a  coarser
sculpture;  A^.  goesi  has  28  concentric  ridges
behind  the  apex  at  a  size  of  1 .79  mm,  while
A^.  oligotropha  has  32  at  a  size  of  3.0  mm.

Neopilina  zografi   differs  mainly  in  having
a  blunter  apex,  the  sides  of  which  form  a
wider  angle  in  dorsal  view  and  perhaps  also
by  reaching  a  larger  size,  3.9  mm.

The  systematic  position  of  A^.  goesi  within
Monoplacophora   is   uncertain,   as   no   soft
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parts   are   known.   From  the  shell,   it   is   ob-
vious that  it  does  not  belong  to  Laevipilina

McLean,  1979,  whose  species  have  a  rather
smooth  shell,  with  a  low  but  dense  nodular
sculpture,   caused   by   the   large   prisms   that
build  up  the  shell.   Prisms  are  also  obvious
in   Vema   Clarke   &   Menzies,   1959,   where
Laevipilina   was   described   as   a   subgenus.
Monoplacophorus   Moskalev,   Starobogatov,
&   Filatova,   1983,   may   be   related   to   the
present  new  species,   but  the  description  of
the  shell   and  the  illustrations  do  not  allow
any   conclusions.   Therefore,   I   have   followed
Rokop   (1972)   and   Bouchet,   McLean,   &
Waren   (1983)   and   included   this   small,
strongly   sculptured   species   in   Neopilina.
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NOTES   ON   SOME   RHYSSOPLAX   FROM
THE   PACIFIC   OCEAN

(MOLLUSCA:   POLYPLACOPHORA:   CHITONIDAE)

Robert   C.   Bullock

Abstract.   —  Taxonomic  comments  are  presented  for   the  following  Rhyssoplax
from   the   Pacific   Islands:   R.   discolor   (Souverbie,   1866),   R.   ectypa   (Rochebrune,
1884),   and   R.   rhynchota   (Rochebrune,   1884)   from   New   Caledonia;   R.   spino-
setata   (Bergenhayn,   1930),   from   the   Fiji   Islands;   R.   whitleyi   Iredale   &   Hull,
1932,   from   the   Cook   Islands;   R.   perviridis   (Carpenter,   1865)   from   the   Society
Islands;   Rhyssoplax   sp.   from   the   New   Hebrides   east   to   the   Samoan   Islands;
and  the  widespread  R.   pulcherrima  (Sowerby,   1 842),   which  ranges  from  South-

east Asia  to  New  Caledonia.  The  latter  species  is  conspecific  with  R.  excellens
Iredale   &   Hull,   1926,   C.   excellens   capricornensis   Ashby,   1928,   and   R.   nier-
strasziana   Kaas,   1957.   Rhyssoplax   ectypa,   which   has   been   considered   a   junior
synonym  ofR.  discolor  for  nearly  a  century,  is  recognized  as  a  separate  species.
Chiton   (Clathropleura)   pacificus   Thiele,   1910,   is   a   junior   synonym   of   R.   per-

viridis. Thiele's  (1910)  published  description  and  figure  of  the  type  specimen
of   R.   rhynchota   were   erroneously   based   on   R.   crawfordi   (Sykes)   from   South
Africa.

Species   of   the   polyplacophoran   genus
Rhyssoplax   Thiele,   1893,   are   sporadically
represented   among   malacological   collec-

tions from  the  islands  of  the  central  Pacific
Ocean,  and  their  taxonomy  is  poorly  under-

stood. The  predominant  reason  for  this  sit-
uation is  the  inadequate  collections  avail-

able  for   study.   Large,   well   preserved
collections  from  all  major  island  groups  will
be   required   before   sound   taxonomic   con-

clusions can  be  reached.
Study  of   many  Pacific   Rhyssoplax  is   also

perplexing  due  to  the  inadequate  published
work  of  the  past.  The  works  of  Rochebrune
(1884   and   other   papers)   especially   have
proved   to   be   troublesome.   Pilsbry   (1893:
151),   in   a   discussion   of   Rochebrune's   use
of   the   controversial   name   Gymnoplax,   cor-

rectly observed  the  outcome  of  Roche-
brune's efforts:  "It  should  be  noted  that  the

irrepressible   Rochebrune   still   uses   Gym-
noplax in  a  generic  sense,  in  order  presum-

ably, to  disguise  his  species;— an  unneces-

sary precaution,  for  his  diagnoses  of  Chitons
generally   defy  identification  of   either  genus
or  species."   Iredale  &  Hull   (1932:158)   com-

mented on  the  problems  associated  with  type
material   in   the   Museum   National   d'His-
toire   Naturelle   in   Paris:   "Rochebrune   ran
riot   among   these   shells   in   the   Paris   Mu-

seum. Using  a  classification  of  his  own  which
has   defied   interpretation,   he   lost,   mislaid
and   transferred   labels   and   specimens,   de-

scribing the  types  of  former  workers  under
different  genera  and  then  renaming  his  own
new  species  until  there  is  no  confidence  in
any   specimens   of   this   class   in   that   Mu-

seum." Bullock  (1972)  noted  that  some  of
this  material   is  present  in  the  Dautzenberg
collection  at  the  Institut  Royal  des  Sciences
Naturelles   de  Belgique  in   Brussels.

The   zoogeography   and   phylogenetic   re-
lationships of  Pacific  Island  Rhyssoplax  will

prove   to   be   of   great   interest.   Preliminary
examination   of   the   distributional   patterns
indicate  that  a  few  species,  for  example  R.
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