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Figs.  l~4.  Neobrachiella  anisotremi:  1 ,  Female,  lat-
eral view;  2 A,  First  antenna;  2B,  First  antenna,  detail

of  apical  armament;  3A,  Second  antenna;  3B,  Second
antenna,  detail  of  apical  armament;  4,  Mandible.

Figs.  5-7.  Neobrachiella  anisotremi:  5,  First  max-
illa, ventral;  6A,  Maxilliped;  6B,  Maxilliped,  detail  of

myxal  area  and  claw;  7A,  Posterior  end  of  trunk,  fe-
male; 7B,  Lateral  view  of  same,  showing  processes  and

egg  sacs.

segmented;   first   and   second   segments   in-
distinctly separated,  second  armed  with

spine   on   distoventral   margin;   third   short,
unarmed;   fourth   segment   with   apical   ar-

mament as  follows:  tubercles  1  and  3  well
developed,   4a   centrally   situated,   digitiform
seta;  6a  single  slender  seta,  and  5a  complex,
consisting  of   a   bifid  seta  and  an  additional
simple   process;   gibber   absent.   Second   an-

tenna (Fig.  3A,  B)  strongly  sclerotized,  its
long  axis   running  through  sympod  and  ex-
opod;  sympod  bearing  short  robust  spine  on
its   distoventral   border;   exopod   bulbous,
apex   spinulose   on   dorsal   side;   endopod
2-segmented,  distal  segment  with  apical  spi-
niform  process   (reduced  hook  one,   see   Ka-
bata   1979)   and   two   setae   (spinulation   on
ventral  surface  of  distal  segment  can  be  seen
on   distended   cuticle   in   Fig.   3B).   Mandible
(Fig.   4)   with   dental   formula   P1,P1,S1,P1,
S1,B3.   First   maxilla   (Fig.   5)   with   papilli-

form   exopod   situated   ventrally,   bearing
single   seta;   endopod   armed   with   two   sub-
cylindrical,   setiferous   papillae,   ventral
papilla   stouter   than   dorsal;   no   spinulation
observed.  Second  maxilla  (Fig.  1)  fused  only
at  tip,  slender,  less  than  half  length  of  ceph-
alothorax;  mean  length  105 1  fim.  (range  909-
1273  ixm);   without   conspicuous  collars   (bul-

la with  short  manubrium  and  anchor  of  nar-
row diameter).

Maxilliped   (Fig.   6A,   B)   corpus   strong,
slightly  tapering,  with  spiniform  process  and
denticulate  pad  in  myxal  area;  patch  of  spi-
nules   near   maxilla   with   subchela;   shaft   of
subchela   with   barb   and   spinulose   pad   on
distomedial   part,   claw   gently   curved,   with
two  accessory  teeth.

Male.   —Unknown.
Etymology.   —The   specific   name   anisotre-

mi, is  derived  from  the  generic  name  of  the
host.
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Discussion.—  To   establish   the   identity   of
Neobrachiella   anisotremi   it   must   be   com-

pared with  all  the  species  of  the  genus  pos-
sessing two  pairs  of  posterior  processes.  A

comparison  within  this  group  must  be  based
on   a   combination   of   gross   morphological
characters   (cephalothorax   length;   trunk
length;   relationships   between   the   length   of
posterior   process   and   other   parts   of   the
body),   since  descriptions  of   the  appendages
are  not  available  for  all  species.  Using  these
criteria,   the   present   species   can   be   distin-

guished from  all  of  them  by  a  combination
of   characters.   It   resembles   most   closely   N.
gulosa   (Wilson,   1915)   but   can   be   differen-

tiated from  this  species  by  the  posterior  pro-
cesses.

Wilson's   species   has   ventral   processes   as
long  as  the  trunk,  whereas  in  N.  anisotremi
they   are   only   20-38%   of   the   trunk   length.
Slight  differences  exist   also  in  the  structure
of  the  second  maxilla,  that  of  N.  gulosa,  in
contrast   to   N.   anisotremi,   having   a   promi-

nent swelling  accommodating  the  excretory
glands.

Another   difference   can   be   found   in   the
cephalothorax-  trunk   length   ratio.   In   N.   gu-

losa the  cephalothorax  is  considerably  long-
er than  the  trunk,  whereas  in  anisotremi  the

trunk   is   longer   than   the   cephalothorax.
A  unique  feature  of   N.   anisotremi   is   the

presence  of  a  short  spine  on  the  distolateral
border  of  the  sympod  of  the  second  antenna.

The  four  recently  described  species,   para-
sitic on  host  fishes  of  the  genus  Sciaena  (N.

oralis,   N.   auriculata,   N.fasciata,   and   N.   dis-
par),  which  are  included  in  the  same  group
as  the  present  one,  can  be  differentiated  by

a  combination  of  characters  that  clearly  dis-
tinguish between  each  one  and  N.  anisotre-

mi. Their  differences  are  given  in  the  key  to
the  species  of  Neobrachiella  (Castro  &  Baeza
1987).
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THE   FIRST   ANNUAL   RISER   LECTURE:
MEIOFAUNA   AND   MICROBES  -THE   INTERACTIVE

RELATIONS   OF   ANNELID   HOSTS   WITH   THEIR
SYMBIOTIC   BACTERIA

Olav   Giere

Abstract.—   The   gutless   marine   tubificid   Phallodrilus   leukodermatus   (Oligo-
chaeta)   harbors   two   kinds   of   chemoautotrophic   sulfur   bacteria   beneath   its
cuticle.   The   annelid   hosts   live   predominantly   around   the   redox   potential   dis-

continuity layer  in  calcareous  sediments,  providing  their  bacterial  endosym-
bionts  with  access  to  both  oxygen  and  reduced  sulfur   compounds.   The  bacteria
produce   energy   by   oxidation   of   these   sulfur   compounds,   and   use   this   energy
for   the   fixation   of   C02   and   production   of   carbohydrates.   The   worms   utilize
the  exudates  of  the  bacteria  and  also  ingest  a  portion  of  the  bacterial  population
in   the   epidermal   cytoplasm.   Further   interactions   in   this   apparently   obligate
symbiosis   are   discussed.   The   transmittance   of   the   bacteria   through   the   host
generations  by  "infection"  of  freshly  deposited  eggs  is  correlated  with  a  modified
reproductive   biology.   The   studies   on   this   symbiosis   reveal   a   well-coordinated
balance   between   the   annelid   hosts   and   their   extracellular   bacterial   partners.

Serendipity   let   us   find   a   new   species   of
small   (2-3   cm   long)   white   annelid   worms
in  the  calcareous  sands  of  Bermudian  reefs.
These   tubificid   oligochaetes,   described   as
Phallodrilus   leukodermatus   (Giere,   1979),
were   unique   among   known   annelids.   They
lacked  mouth,  gut  and  anus  and  had  no  ex-

cretory organs.  But  the  most  striking  feature
was   a   thick,   subcuticular   'mantle'   of   extra-

cellular bacteria  living  between  extensions
of  the  epidermal  cells  (Fig.  1).

This   bacterial   association,   present   in   each
worm,   even   in   the   youngest,   apparently

The  Riser  Lecture  Series.  — In  1985  the  annual  Riser
Lecture  was  initiated  by  members,  alumni  and  friends
of  the  Marine  Science  Center,  Northeastern  University
at  Nahant,  Massachusetts.  The  occasion  was  the  official
retirement  of  Professor  Nathan  W.  Riser.  As  teacher,
biologist  and  founder  of  the  facility,  "Pete"  Riser  en-

dowed the  laboratory  with  a  legacy— the  importance
of  considering  the  whole  organism  regardless  of  one's
special  focus.  We  dedicate  these  annual  lectures  to  that
principle.

consists  of  two  different  gram -negative  pro-
karyotes  (Fig.  2),  a  smaller,  rod-shaped  form
(maximally   1.9   x   0.4   nm)   with   a   thick   cell
envelope,  and  a  larger  oval  one  (about  3  x
2  jum)  characterized  by  a  thinner  body  wall
and,  more  conspicuously,  by  the  rich  supply
of   vesicles   in   its   cytoplasm   (Giere   et   al.
1984).

This   peculiar   bacterial   layer   raises   ques-
tions about  the  nutrition  of  these  worms  and

about   the   structural   implications   of   com-
plete reduction  of  the  gut  in  worms  from

sands  that  otherwise  are  richly  populated  by
other  meiofauna,   including  oligochaetes  with
normal   guts.   Also   the   microdistribution   of
these   exceptional   worms   is   quite   unusual
(Giere   et   al.   1982).   We   found   rich   popula-

tions in  an  area  where,  despite  strong  cur-
rents, anoxic  horizons  occurred  at  5  cm  sed-
iment depth.  Only  a  few  worms  were  present

in   the   upper,   oxygenated   strata,   while   the
bulk   of   the   population   always   occurred   in
the  deeper  layers  where  they  were  exposed
to   considerable   amounts   of   toxic   hydrogen
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