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Fig.  1.  Harmothoe  hollisi,  A,  B.  D,  holotype  (USNM  118867);  C,  paratype  (USNM  118868):  A,  Anterior
end.  dorsal  view,  palps  missing:  B.  Same,  ventral  view:  C.  Anterior  end.  dorsal  view,  pharynx  partially  extended,
right  palp  and  right  ventral  tentacular  cirrus  shorter,  regenerating,  right  dorsal  tentacular  cirrus  missing;  D.  Right
5th  elytron  from  segment  9,  with  detail  of  microtubercles  and  papillae  (not  to  scale).  Scales  =1.0  mm  for  A-
C:  2.0  mm  for  D.

borders;  larger  tubercles  cylindrical  or  ovoid,
with   tips   entire   or   with   2-8   nodular   exten-

sions; scattered  filiform  papillae  on  surface
and   lateral   and   posterior   borders   (Fig.   ID).
Non-elytra-bearing   segments   with   dorsal
cirri   and   nodular   to   digitiform   dorsal   tu-

bercles (Figs.  1A,  2B).
Prostomium   deeply   bilobed.   with   distinct

cephalic  peaks,  tending  to  curl  inward,  with-
out eyes;  median  antenna  with  large  bul-
bous ceratophore  in  anterior  notch  and  long

papillate   style;   lateral   antennae   with   short
bulbous   ceratophores   inserted   ventrally,
with   styles   short,   bulbous  and  papillate   ba-
sally.  and  long  filamentous  tips;  palps  (miss-

ing on  holotype)  stout,  tapered,  smooth  (Fig.

1A-C).   Tentaculophores   lateral   to   prosto-
mium, each  with  small  acicular  process  and

2-3  short  notosetae  on  inner  side,  and  dor-
sal  and  ventral   tentacular  cirri   similar  to

median   antenna   (Fig.   1A-C).   Second   or
buccal  segment  with  first  pair  of  large  elytro-
phores.   biramous   parapodia.   and   long   ven-

tral buccal  cirri  inserted  basally  on  neuro-
podia   lateral   to   ventral   mouth,   similar   to
tentacular   cirri   (Fig.   1A,   B).

Parapodia   biramous.   with   golden   setae.
Notopodia   rounded   basally,   with   projecting
acicular  lobe  on  lower  side,   almost  as  long
as   neuropodia   (Fig.   2A,   B).   Notosetae   nu-

merous, forming  radiating  bundle,  slightly
curved,   about  four  different  lengths,   shorter
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Fig.  2.  Harmothoe  hollisi,  holotype  (USNM  118867):  A,  Right  elytrigerous  parapodium  from  segment  1 1,
anterior  view,  acicula  dotted;  B,  Right  cirrigerous  parapodium  from  segment  12,  posterior  view;  C  Long  and
short  notosetae;  D,  Subacicular  neurosetae,  with  detail  of  tips;  E,  Supraacicular  neuroseta,  with  detail  of  tip.
Scales  =1.0  mm  for  A,  B;  0.1  mm  for  C-E.

than  and  much  stouter  than  neurosetae;  no-
tosetae with  numerous  spinous  rows  and

rather  long,  tapered  bare  tips  (Fig.   2C).   Cy-
lindrical cirrophores  of  dorsal  cirri  on  dor-

soposterior   sides   of   notopodia,   with   slender
papillate   styles   extending   beyond   neurose-

tae (Fig.  2B).  Neuropodia  with  conical  pre-
setal   lobe   and   projecting   acicular   process
with   small   supraacicular   extension,   and
shorter   rounded  postsetal   lobe  (Fig.   2A,   B).
Neurosetae   numerous,   forming   fan-shaped
bundle,   with   numerous   spinous   rows.   Su-

praacicular neurosetae  more  slender,  with
long  spinous  regions  and  bare  split  tips  (Fig.
2E).   Subacicular   neurosetae   stouter,   with
shorter  spinous  regions,  and  slightly  hooked
bare  tips,  all  with  rather  long  secondary  tooth
(Fig.   2D).   Ventral   cirri   short,   tapered,   with
abruptly   narrowed   distal   tip   (Fig.   2A,   B).

Pharynx  not   extended  and  not   examined.
Inflated   ventral   nephridial   areas   with   small
papilla  on  posterior  side,   beginning  on  seg-

ment 6  (Fig.  2B).  Pygidium  forming  small
lobe  between  small  parapodia  of  2  posterior

Table  1.  — Comparison  of  Harmothoe  ingolfiana  and  Harmothoe  hollisi.

H.  ingolfiana H.  hollisi

Cephalic  peaks  of  prostomium
Elytral  macrotubercles
Neurosetae

small
present
upper  ones  with  bifid  tips,  middle

and  lower  ones  with  entire  tips

prominent,  tending  to  curl  inward
absent
all  with  bifid  tips
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Fig.  3.  Eunoe  alvinella,  holotype  (USNM  1 1 8866):  A,  Anterior  end,  dorsal  view,  pharynx  partially  extended,
styles  of  median  antenna,  left  lateral  antenna,  right  and  left  dorsal  and  ventral  tentacular  cirri  missing;  B,  Left
2nd  elytron  from  segment  4,  with  detail  of  microtubercles  and  papillae  (not  to  scale);  C,  Left  middle  elytron,
with  detail  of  microtubercles  and  papillae  (not  to  scale).  Scale  =  1.0  mm  for  A-C.

segments,  with  pair  of  anal  cirri  (styles  miss-
ing).

Etymology.—  The   species   is   named   for
Ralph   Hollis,   the   pilot   of   Alvin   dive   2000,
who   collected   the   interesting   "wood  island"
with   its   associated   biota.

Comparison.—  Harmothoe   hollisi   agrees
in   most   respects   with   H.   ingolflana   Ditlev-
sen,  reported  from  the  North  Atlantic  south
of  Iceland  to  off  New  England  in  1 830-3506
meters   and  found  in   burrows  of   wood-bor-

ing  bivalves   (Ditlevsen   1917:32,   Pettibone
1985a:   143).   The  two  species  are  compared
in  Table  1 .

Genus   Eunoe   Malmgren,   1865
Eunoe   alvinella,   new   species

Figs.  3,  4

Material—   East   Pacific   Rise,   Alvin   dive
2003,   25   Mar   1988,   11°46'N,   104°47'W,
2725   m,   inactive   sulfide   chimney,   sample
no.   9,   holotype   (USNM   118866).

Description.   —Length   of   complete   holo-
type 41  mm,  width  with  setae  14  mm,  seg-

ments 34,  last  one  minute.  Dorsum  light
brown,   with   colorless   transverse   bands.

Body   elongate-oval,   slightly   tapered   an-
teriorly and  more  so  posteriorly,  flattened

ventrally,   arched   dorsally.   Elytra   15   pairs,
on   large   bulbous   elytrophores   on   segments
2,  4,  5,  7,  alternate  segments  to  23,  26,  29,
and  32  (Figs.  3 A,  4 A,  C).  Elytra  large,  over-

lapping, covering  dorsum,  oval  to  subreni-
form   in   shape,   thickly   covered   with   rusty
yellow   and   brown   foreign   material;   elytral
surface  with  microtubercles  on  most  of  sur-

faces large  globular  macronodules  on  pos-
terior third  of  elytra,  variable  in  number

and  size,  and  filiform  papillae  on  lateral  bor-
der and  scattered  on  surface  (Fig.  3B,  C).

Non-elytra-bearing   segments   with   dorsal
cirri   and   nodular   dorsal   tubercles   (Fig.   4B,
D).

Prostomium   deeply   bilobed,   wider   than
long,   without   distinct   cephalic   peaks,   with
two  pairs  of  very  large  eyes  occupying  lateral
sides   of   prostomium;   median   antenna   with
large  bulbous  ceratophore  in  anterior  notch,
style   missing   (probably   long);   lateral   anten-
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Fig.  4.  Eunoe  alvinella,  holotype  (USNM  118868):  A,  Right  elytrigerous  parapodium  from  segment  2,
anterior  view,  acicula  dotted,  style  of  ventral  buccal  cirrus  missing;  B,  Right  cirrigerous  parapodium  from
segment  3,  posterior  view,  style  of  dorsal  cirrus  missing;  C,  Right  elytrigerous  parapodium  from  segment  13,
anterior  view,  acicula  dotted,  style  of  ventral  cirrus  hidden  from  view;  D,  Right  cirrigerous  parapodium  from
segment  14,  posterior  view;  E,  Short  and  long  notosetae;  F,  Supraacicular  neuroseta;  G,  Middle  and  lower
subacicular  neurosetae.  Scales  =  1.0  mm  for  A-D;  0.1  mm  for  E-G.

nae   with   short   bulbous   ceratophores   in-
serted ventrally,  styles  short,  tapered;  palps

stout,   tapered,   about   one  and  a   half   times
length   of   prostomium   (Fig.   3A).   Tentacu-
lophores   lateral   to   prostomium,   each   with
projecting   aciculum   and   one   or   two   noto-

setae on  inner  side,  and  dorsal  and  ventral
tentacular   cirri,   styles   missing   (probably
long);  bulbous  facial   tubercle  medial   to  cer-

atophores of  lateral  antennae  (Fig.  3  A).  Sec-
ond or  buccal  segment  with  first  pair  of  large

elytrophores,   biramous   parapodia;   cerato-
phores of  ventral  buccal  cirri  inserted  ba-

sally  on  neuropodia  lateral  to  ventral  mouth,
styles   missing   (probably   longer   than  follow-

ing ventral  cirri)  (Figs.  3A,  4A).
Parapodia   biramous,   with   golden   setae.

Notopodia   smaller   and   shorter   than   neu-
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ropodia   (Fig.   4C,   D).   Notopodium   wider
basally,   tapering   to   digitiform   acicular   lobe
on   lower   side,   tip   of   notoaciculum   project-

ing (Fig.  4C).  Notosetae  moderate  in  num-
ber, much  stouter  than  neurosetae,  upper

ones   shorter,   curved,   lower   ones   longer,
nearly  straight,   both  with  numerous  spinous
rows  and  rather   short   bare  blunt   tips   (Fig.
4E).   Cylindrical   cirrophores   of   dorsal   cirri
on   dorsoposterior   sides   of   notopodia,   with
long   papillate   styles   extending   far   beyond
neurosetae   (Fig.   4D).   Neuropodium   with
conical   presetal   acicular   lobe   and  projecting
acicular   process,   tip   of   neuroaciculum   pro-

jecting; postsetal  lobe  shorter,  rounded  (Fig.
4A-D).   Neurosetae   numerous,   with   spinous
rows.   Supraacicular   neurosetae   slender,   with
long   spinous   regions,   tapering   to   slender
straight  bare  tips  (Fig.  4F);  middle  and  low-

er  subacicular   neurosetae   stouter,   with
shorter   spinous  regions  and  slightly   hooked
bare   tips   (Fig.   4G).   Ventral   cirri   short,   ta-

pered (Fig.  4D).
Pharynx  not   extended  and  not   examined.

Nephridial   papillae   small,   beginning  on  seg-
ment 4.  Pygidium  rectangular  lobe  between

small   parapodia   of   last   segment,   with   pair
of   anal   cirri   (styles  missing).

Etymology.  —The  species  is  named  for  the
collecting   vessel,   the   DSRV   Alvin.

Comparisons.—  E.   alvinella   differs   from
other  species  of  Eunoe  in  having  very  large
eyes  occupying  the  lateral  sides  of  the  pro-
stomium.  The  elytra,   with  their   unique  type
of   numerous   globular   macronodules,   also
differ  from  other  species  of  the  genus.

as   well   as   the   pilot   and   observers   of   the
submersible   Alvin,   on   their   celebration   of
dives   2000   and   2003,   for   the   material   on
which   this   study   is   based.   The   manuscript
benefited   from   the   reviews   of   James   A.
Blake,   J.   Fred   Grassle,   and   Cindy   Lee   Van
Dover.
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VARICHAETADRILUS   ANGUSTIPENIS

(BRINKHURST   AND   COOK,   1966),
NEW   COMBINATION   FOR   LIMNODRILUS

ANGUSTIPENIS   (OLIGOCHAETA:   TUBIFICIDAE)

Ralph   O.   Brinkhurst

Abstract.   —Limnodrilus   angustipenis   Brinkhurst   &   Cook,   1966   is   recognized
as   a   member   of   the   genus   Varichaetadrilus   Brinkhurst   &   Kathman,   1983.

Re-examination  of  some  of  the  type  spec-
imens of  Limnodrilus  angustipenis  Brink-

hurst &  Cook,  1966  reveals  that  this  taxon
should  be  attributed  to  the  genus  Varichae-

tadrilus Brinkhurst  &  Kathman,  1983.  Five
specimens  of  the  original  set  collected  from
Saginaw   Bay,   Lake   Huron   in   1956   by   the
former   United   States   Bureau   of   Commer-

cial  Fisheries   Laboratory   of   Ann   Arbor,
Michigan,   were   examined.   These   were   orig-

inally donated  to  the  author  by  J.  K.  Hil-
tunen,   now   of   Sugar   Island,   Michigan.

As  the  species  is  usually  identified  by  ref-
erence to  the  shape  of  the  somewhat  elon-

gate penis  sheaths,  very  few  if  any  dissec-
tions or  sections  appear  to  have  been

prepared  from  this  species.  Furthermore,  the
male  ducts  have  never  been  fully  illustrated.
The   species   was   originally   described   in   the
third  part  of  a  series  of  publications  on  the
North   American   aquatic   Oligochaeta
(Brinkhurst   &   Cook   1966)   in   which   a   few
tubificid  descriptions  were  added  to  a  paper
largely   directed   to   the   Family   Lumbriculi-
dae.   No   follow-up   description   has   been
published.

The  male  ducts  of  one  of  the  five  speci-
mens at  hand  are  visible  as  a  series  of  frag-
ments from  a  dissection.

The  union  of  the  vas  deferens  and  atrium
and  the  origin  of  the  prostate  gland  close  to
this   point   is   evident   on   both   male   ducts.
The   form   of   these   could   well   be   mistaken
for  those  of   Limnodrilus.   Beyond  this  point,
however,  the  atrium  does  not  narrow  to  form

an   ejaculatory   duct,   but   remains   wide   all
the  way  to  the  base  of  the  penis  sheath  on
each   side   (Fig.   1).   This   unique   construction
of   the   male   ducts   is   typical   of   Varichaeta-

drilus. Neither  of  these  male  ducts  is  com-
plete, and  so  the  total  length  cannot  be  es-

timated, but  they  would  appear  to  be  more
like  those  of  V.  psammophilus  (Loden,  1977)
and   V.   minutus   (Brinkhurst,   1965)   than
those   of   V.   pacificus   (Brinkhurst,   1981)   or

Fig.  1 .  Fragmented  male  ducts  and  spermatheca  of
Varichaetadrilus  angustipenis  drawn  with  the  aid  of  a
drawing  tube  from  a  paratype  in  the  author's  collection.
Scale  in  mm.  a— atrium,  p— prostate  stalk,  s— penis
sheath,  sp— spermatheca,  sz— spermatozeugmata,  v—
vas  deferens.
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