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Description.  —  Holotype  22  mm  in  length
and  2.1   mm  in   greatest   width   with   60   se-
tigerous  segments  (Fig.  1  A).  Paratypes  range
from  52  to  61  setigerous  segments  with  the
majority   having   58   to   61.   Color   pinkish   af-

ter preservation  in  ethanol,   with  capillary
setae   yellow,   modified   setae   brown.   Body
gradually   tapering   from   about   setigerous
segment  30  to  the  end  of  the  body.  Ventral
shields  in  the  anterior  third.

Prostomium  medially   reduced  with   a   me-
dian incision  and  two  well  developed  lateral

lobes   ventrally   enclosing   peristomium   (Fig.
2A).   Buccal   apparatus   complex,   comprising
a  ventral   globular   bulky  organ  (a),   two  lat-

eral, large  and  strong  pointed  tentacles  (b)
bearing  a  deep  groove  without  ciliation,  and
many  grooved  and  ciliated  smaller   tentacles
(c)  inserted  in  two  groups  on  a  quadrilobed
upper  lip  (Fig.   3A).   The  whole  apparatus  or
each   part   (e.g.   ciliated   tentacles,   large   ten-

tacles and  globular  organ)  eversible.
First   segments  (II   and  III)   achaetous  and

fused  to  the  first  three  setigerous;  these  five
segments   are   not   discernible   ventrally.   The
first  1 5  to  20  setigerous  segments  with  no-
topodia   only.

First   three   notopodia   smaller   than  others
and   dorsally   elevated.   Branchial   region
formed  by  segments  III  to  VI  (an  achaetous
segment   plus   three   setigerous   segments).
Branchiae  four  pairs,   all   similar,   strong  and
regularly   attenuated,   and   arranged   in   two
adjacent   groups.   Branchial   stem   with   large
number  of  slender  filaments  inserted  on  two
opposite   narrow   areas;   branchial   filaments
cylindrical   with   small   secondary   filaments
arising  on  two  opposite  lines.  Setiger  4  (seg-

ment VII)  with  a  median  dorsal  expansion
which   protrudes   forward   (Fig.   IB).

Notopodia,   from   setiger   4   to   13-17   (7
excepted),   cylindrical   with   a   dorsal   digiti-
form   lobe   (Fig.   3C)   bearing   two   groups   of
capillary  setae,  one  with  short  and  the  other
with   long.   Setigerous   segment   7   strongly
modified,   lacking   cylindrical   notopodia   but
bearing,  on  each  side,  4  to  5  very  large  aci-
cular   notopodial   hooks   directed   posteriorly.
Setigerous   segment   8   with   cylindrical   no-

topodium   and   very   strong   digitiform   lobe
directed   forward   (Fig.   2B   and   3C).

Cylindrical   notopodia   and   uncinigerous
neuropodial  tori  on  each  segment  from  seg-

ment 1 5-20,  both  to  end  of  body.  Uncini
numerous  (20  to  50  per  torus)  in  single  rows,
with   teeth   facing   anteriorly   (retrogressive
situation).   Uncini   with   one   main   tooth   sur-

mounted by  one  smaller  secondary  tooth
(Fig.   3B)   as   in   all   other   alvinellids.   Pygidi-
um   rounded   with   inconspicuous   papula-
tions.

Tubes   whitish   and   corneous   in   aspect,
amoeba-like   in   shape   with   long   anchor   fil-

aments (Fig.  2D).  Tube  walls  thick  and  mul-
tilayered.   Inner   surface   bearing   huge   fila-

mentous bacterial  mats.
Ecology.   —   All   the   specimens   have   been

found  in  tubes  on  rocks  directly  exposed  to
venting   water   whose   temperature   was   re-

corded up  to  25°C.  The  holotype  was  col-
lected inside  Illium  vent  site  from  Whelk's

Club  hot  vent  area  near  a  hot  smoker  whose
temperature   is   282°C.

Discussion

Since   the   discovery   of   the   first   Alvinel-
linae,   another   genus,   five   species   and   one
sub-species   have   been   described,   all   sam-

pled from  active  hydrothermal  vent  areas
of   the   eastern   Pacific;   a   new   family   was
erected   within   the   order   Terebellida   (see
Desbruyeres   &   Laubier   1986,   Holthe   1986)
to   accomodate   these   unusual   polychaetes.

Specimens   collected   from   the   Mariana
Back-Arc   Basin   hydrothermal   vents   un-

doubtedly belong  to  Paralvinella  and  are
morphologically   close   to   Paralvinella   gras-
slei   Desbruyeres   &   Laubier,   1982,   P.   pal-
miformis   Desbruyeres   &   Laubier,   1986,   and
P.   bactericola   Desbruyeres   &   Laubier,   1989.
All   share   the   following   features:   prostomi-

um medially  reduced  with  two  lateral  ex-
pansions, four  pairs  of  bipinnate  branchiae

with   secondary   slender   filaments   in   oppo-
site arrangement,  uncini  present  posterior

to   the   modified   segment   and  buccal   organ
complex   with   large   paired,   grooved  non-cil-
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Fig.  1.    Paralvinella  hessleri:  A,  Habitus  in  latero-ventral  view.  Buccal  apparatus  invaginated;  B,  Anterior
end  in  dorso-lateral  view,  branchiae  removed.

iated   tentacles.   Paralvinella   hessleri   differs
from  these  three  species  by  the  shape  of  the
buccal  structures,  the  first  appearance  of  the
uncinigerous  tori,   the  presence  of  a  stouter
notopodial  lobe  on  setiger  8  and  the  fusion

of  the  first  five  segments  as  in  Alvinella  spp.
(Figs.  2B  and  4).

Paralvinella   grasslei   and   P.   palmiformis
are   closely   related,   while   P.   bactericola   dif-

fers from  both  by  the  structure  of  its  buccal
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Fig.  4.     Distinctive  characters  of  the  seven  species  and  subspecies  of  Alvinellidae.

apparatus  and  the  posterior  position  of   the
neuropodia.  Due  to  its  buccal  apparatus  with
two   large   and   strong   pointed   tentacles,   P.
hessleri   has   close   relationship   with   P.   bac-

tericola. On  the  contrary,  the  pair  of  sibling
species   P.   grasslei   and   P.   palmiformis   is
characterized   by   two   buccal   structures   end-

ing in  three  rounded  lobes.   The  ventral
globular  bulky  organ  of  P.  hessleri  resembles
the   ventral   lobe   of   P.   grasslei   and   P.   pal-

miformis. Still,  its  absence  in  P.  bactericola
is  not  definitely  established  due  to  the  small
size  of  the  sample  and  the  possibility  of  in-

vagination. The  first  neuropodium  of  P.
hessleri  (setigerous  segment  1 8)  appears  in
an  intermediate  position  between  P.  grasslei
(setigerous  segment  1 3)  and  P.  palmiformis
(setigerous   segment   20).   In   P.   hessleri,   the
fusion  of  anterior  segments  and  the  tenden-

cy  towards   reduction   and   constancy   in
number   of   segments   can   be   considered   as
apomorphous   conditions   within   Alvinelli-

dae. At  present,  we  can  consider  P.  hessleri
as   a   "recent"   species   within   the   genus;   it
exhibits  clear  relationship  with  the  group  P.
bactericola   and  P.   grasslei   and  P.   palmifor-
mis.

The   morphological   likeness   between   P.
bactericola  and  P.  hessleri  led  us  to  assume
a  common  ancestor.   The   Mariana   Back-  Arc
Basin   is   located   about   5000   nautical   miles
west   from   the   eastern   Pacific   ridge   system
where  all  other  Paralvinella  have  been  found.
This   young   back-arc   basin,   probably   less
than   10   million   years   old,   has   no   physical
connection   with   the   mid-oceanic   ridge   sys-

tem and  is  strongly  isolated.  Such  habitat
isolation,   combined   with   close   relationship
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between   P.   hessleri   and   P.   bactericola,   led
us  to  assume  1)  the  existence  of  very  efficient
dispersal   mechanisms,   or   2)   the   possibility
that   submarine  volcanoes  or   organic  matter
patches  could  act  as  stepping  stones  for  Par-
alvinella   dispersal.   The   youngest   stage   of
Paralvinella,   presently   known,   is   a   twelve-
segmented  erpochaeta  of  P.  pandorae  irlan-
dei   (Desbruyeres   &   Laubier   1986).   By   com-

parison with  a  few  examples  of  ampharetid
species,   we   recently   concluded   that   alvinel-
lids  should  probably  have  a  short  larval  life
(Desbruyeres   &   Laubier   1986),   while   the
opposite   hypothesis   could   be   supported   by
comparison   with   several   terebellids.   The
hypothesis   of   submarine   volcanoes   acting
as  stepping  stones  for  the  dispersal  of  ben-
thic   species   is   supported   by   recent   results
on   branchiate   polynoids   (Desbruyeres   &
Laubier   1988).   Concerning   the   two   sibling
species   P.   palmiformis   and  P.   grasslei,   it   is
though   that   they   arise   from   a   common
ancestor   by   allopatric   speciation   after   the
original  area  was  separated  into  two  distinct
hydrothermal   districts,   north   and   south   of
the   Oregon   subduction   zone   some   26   mil-

lion years  ago  by  the  overlapping  American
plate   (Tunnicliffe   1988).   At   the   opposite   P.
bactericola   and   P.   grasslei   dwell   close   to-

gether in  Guaymas  Basin,  demonstrating  a
strong   sympatric   speciation:   the   first   asso-

ciated with  bacterial  mats,  the  second  with
vestimentiferans   and   sulfides.

Acknowledgments

We   wish   to   thank   R.   R.   Hessler   of   the
Scripps   Oceanographic   Institution   for   the
material  on  which  this  study  is  based  as  well
as  scientists  and  crew  members  of  the  Mar-

iana Back-Arc  Basin  expedition.  We  thank,
too,   M.   A.   Boudrias   for   his   help   and   the
chief  scientist  of  the  first  leg  H.  Craig.

Literature   Cited

Craig,  H.,  Y.  Horibe,  K.  A.  Farley,  J.  A.  Welhan,  K.
R.  Kim,  &  R.  N.  Ney.  1987.  Hydrothermal
vents  in  the  Mariana  trough:  Results  of  the  first
Alvin  dives. -Eos  68(44):  1531.

Desbruyeres,  D.,  &  L.  Laubier.  1980.  Alvinella  pom-
pejana  gen.  sp.  nov.  Ampharetidae  aberrant  des
sources  hydrothermales  de  la  ride  Est-Paci-
fique.  — Oceanologica  Acta  3:267-274.
,  & .    1982.    Paralvinella  grasslei,  new
genus,  new  species  of  Alvinellinae  (Polychaeta:
Ampharetidae)  from  the  Galapagos  rift  geo-
thermal  vents.— Proceedings  of  the  Biological
Society  of  Washington  95:484-494.
,  & .    1986.  Les  Alvinellidae.  une  famille
nouvelle  d'annelides  polychetes  infeodees  aux
sources  hydrothermales  sous-marines:  Syste-
matique,  biologie  et  ecologie.— Canadian  Jour-

nal of  Zoology  64(10):2227-2245.
,  & .    1988.    Exploitation  d'une  source
de  matiere  organique  concentree  dans  l'ocean
profond:  Intervention  d'une  annelide  polychete
nouvelle.  — Comptes  rendus  de  l'Academie  des
Sciences  de  Paris,  serie  III  307(6):329-335.
,   &  .      1989.     Systematics,   phylogeny,
biological  cycle  and  ecology  of  the  Alvinellidae
from  deep-sea  hydrothermal  vents.— Proceed-

ings of  the  2nd  International  Polychaete  Con-
ference, Ophelia.

Hessler,  R.  R.,  S.  C.  France,  &  M.  A.  Boudrias.  1987.
Hydrothermal  vent  communities  of  the  Mar-

iana back-arc  basin.— Eos  68(44):  1531.
Holthe,  T.  1986.  Evolution,  systematics  and  distri-

bution of  the  Polychaete  Terebellomorpha,  with
a  catalogue  of  the  taxa  and  a  bibliography.  —
Gunneria  55:1-236.

Tunnicliffe,  V.  1988.  Biogeography  and  evolution  of
hydrothermal  vent  fauna  in  the  eastern  Pacific
Ocean.— Proceedings  of  the  Royal  Society  of
London,  ser.  B  233:347-366.

(DD)   Departement   Environnement   Pro-
fond,   Centre   de   Brest   de   1'IFREMER,   B.P.
70,   29263   Plouzane,   France;   (LL)   IFRE-
MER,   66   avenue   d'lena,   75116   Paris,
France.



PROC.  BIOL.  SOC.  WASH.
102(3),  1989,  pp.  768-771

A   NEW   SPECIES   OF   ODONTOSYLLIS

(POLYCHAETA:   SYLLIDAE)   FROM
TWIN   CAYS,   BELIZE

David   E.   Russell

Abstract.   —   Odontosyllis   twincayensis   is   illustrated   and   described   from   Twin
Cays,   a   mangrove   island   located   on   the   Belizean   barrier   reef.   The   species   is
distinguished   by   setal   blade   shape   and   a   unique   combination   of   features   that
includes  a  distinct  occipital  flap,  a  trepan  with  6  teeth,  a  large  bulbous  proventri-
cle  with  35  to  44  muscle  cell  rows,  and  bidentate  setal  blades  of  only  one  type.

An   investigation   of   the   distribution   of
syllid  polychaetes  in  mangrove  and  adjacent
shallow-water   habitats   at   Twin   Cays,   Be-

lize, revealed  a  multitude  of  species  (Russell
1987).   Forty-three   syllid   species   were   re-

corded from  24  benthic  cores.  Among  the
over   7800   specimens   examined   were   two
individuals  of   a  new  species  of   Odontosyllis
described   below.

The   material   examined   has   been   depos-
ited in  the  National  Museum  of  Natural

History,   Smithsonian   Institution   (USNM),
Washington,   D.C.

The  generic  definition  is  that  of  San  Mar-
tin (1984).

Odontosyllis   Claparede,   1863
Odontosyllis   twincayensis,   new   species

Fig.  1

Material   examined.—  West   Bay,   Twin
Cays,   Belize,   Caribbean   Sea;   20   cm   depth,
rootmat  of  Rhizophora  mangle  covered  with
a   dense   growth   of   Halimeda   opuntia   f.
triloba',   Nov   1983:   holotype,   core   H-8U
(USNM   102372);   paratype,   core   H-1U
(USNM   102373).

Comparative   material   examined.   —
Hutchinson   Island,   Florida,   North   Atlantic;
11.8   m;   May   1972:   Odontosyllis   longigulata
Perkins,   1981;   holotype   (USNM   60445);   2
paratypes   (USNM   60447).   Off   North   Car-

olina, North  Atlantic;  130  m;  Apr  1965:
Odontosyllis   longiseta   Day,   1973;   holotype
(USNM   43120);   25   paratypes   (USNM
43121).   Barceloneta,   Puerto   Rico,   North
Atlantic;   23   m;   Sep   1974:   Odontosyllis   lon-

giseta, 1  specimen  (USNM  52255)  id.  by  C.
Long.

Description.   —Body   pale   yellow   without
color   markings,   pharynx   pale   amber.   Body
more   or   less   cylindrical   anteriorly.   Holo-

type a  gravid  female,  2.4  mm  long,  poste-
riorly incomplete,  with  16  setigers,  0.7  mm

wide  across  pro  ventricle  without  parapodia.
Paratype  a  mature  male  (?),   0.64  mm  long,
posteriorly   incomplete,   with   7   setigers,   0.20
mm   wide   across   proventricle   without   para-

podia. Body  length,  width,  and  number  of
setigers   in   complete   specimens   unknown.

Prostomium  oval,   about   twice  as   long  as
wide,   with   two   pairs   of   large   garnet   eyes
each   with   several   small   lens-like   elements,
posterior  pair  slightly  smaller  and  closer  to-

gether than  anterior  pair  (Fig.  1  A).  Paratype
with   third   pair   of   smaller   lensed   eyes   on
anterior  margin  of  prostomium;  eyes  of  pair
well   separated,   each   immediately   lateral   to
a   lateral   antenna.   Antennae   short,   digiti-
form,   similar   in   size;   median   antenna   orig-

inating midway  between  anterior  pair  of
eyes;   lateral   antennae   arising   from   anterior
margin  of  prostomium.  Palps  about  as  long
as   prostomium,   directed   ventrally,   fused
basally.   Pair   of   C-shaped,   ciliated   nuchal



Desbruyères, Daniel and Laubier, L. 1989. "Paralvinella-Hessleri, New Species
Of Alvinellidae (Polychaeta) From The Mariana Back-Arc Basin Hydrothermal
Vents." Proceedings of the Biological Society of Washington 102, 761–767. 

View This Item Online: https://www.biodiversitylibrary.org/item/107493
Permalink: https://www.biodiversitylibrary.org/partpdf/43658

Holding Institution 
Smithsonian Libraries and Archives

Sponsored by 
Biodiversity Heritage Library

Copyright & Reuse 
Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: Biological Society of Washington
License: http://creativecommons.org/licenses/by-nc-sa/3.0/
Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at 
https://www.biodiversitylibrary.org.

This file was generated 21 September 2023 at 22:16 UTC

https://www.biodiversitylibrary.org/item/107493
https://www.biodiversitylibrary.org/partpdf/43658
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

