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Fig.  2.  Antenna  1  of  Ridgewayia  klausruetzleri.  A,  proximal  section  of  CVI  male;  B,  distal  section  of  CVI
male;  C,  distal  section  of  CIII  (distal  section  of  CIV,  CV,  and  CVI  female  is  identical);  D,  distal  section  of  CII;
E,  distal  section  of  CI.  Distal  section  includes  setal  groups  21-27;  remaining  explanation  as  for  Fig  1.

poorly   expressed   arthrodial   membrane
within  the  second  segment;   there  are  3,   7,
3,  2,  3,  2,  2,  4,  1,  1,  3,  2,  3,  1,  1,  1,  2,  2,
1,  1,  2,  2,  2,  7  setae  (Fig.  5E,  I).

At   CVI,   the   right   male   antenna   1   of   R.
klausruetzleri   has   24   segments   with   2,   5,
2,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  2,
2,   5,   2,   3,   2,   7  setae  (Fig.   2A,   B);   there  is
a   geniculation   between   the   19th   and   the
20th   segments.   The   right   male   antenna   1
of   PI.   xiphias   has   15   segments   with   three
poorly   expressed   arthrodial   membranes   in
the   sixth   segment   and   one   in   the   seventh
segment;  there  are  12,  4,  3,  4,  3,  14,  10,  6,
3,   2,   3,   5,   5,   2,   7  setae  (Fig.   4A,  B);   there
is  a  geniculation  between  the  11th  and  the

12th   segments.   Segment   12   bears   distally
a   segmental   attenuation   which   appears
similar   to   two   stiff,   poorly-articulated   setae
found   proximally   on   the   segment;   there
also   is   a   stiff,   poorly-articulated   seta   on
segments   10   and   11   (Fig.   4C).   The   right
male   antenna   1   of   Ps.   elongatus   has   19
segments  with  12,  4,  3,  4,  3,  4,  11,  2,  3,  2,
2,  2,  3,  2,  2,  2,  2,  2,  7  setae  (Fig.  5F);  there
is   no   articulation.   Morphology   of   the   left
antenna   1   of   the   CVI   male   is   identical   to
that   of   the   CVI   female   for   all   three   cal-
anoids.

There  is  a  posterior  seta  on  each  of  the
last  four  segments  of  all  three  species  at  all
six  copepodid  stages.



Fig.  3.     Proximal  section  of  antenna  1  of  Pleuromamma  xiphias.  A,  CI;  B,  CII;  C,  CIII;  D,  CIV;  E,  CV;  F,
CVI  female.  Dotted  lines  indicate  incompletely  formed  arthrodial  membranes;  remaining  explanation  as  for  Fig  1.

Discussion

The  presence  of  a  proximal  and  a  distal
arthrodial   membrane   delimiting   a   group   of
setae  traditionally  has  been  used  to  identify
the  segments  of  antenna  1 .  Variation  in  ex-

pression of  the  arthrodial  membranes,  as
described   below,   has   led   us   to   assign   all
setae  present  at  each  stage  of  development
to   one   of   27   setal   groups   present   in   the
adult  female  antenna  1  (Tables  1-3)  without
regard  to  the  presence  of   arthrodial   mem-

branes. Assignment  of  setae  during  cope-
podid  development  to  a  setal  group  is  based
on   the   following   four   assumptions:   during

development,   setae   usually   are   conserved
(an  exception  is  the  loss  of  a  seta  by  setal
group  1  of  R.  klausruetzleri  during  the  molt
to  CII);   new  setal   groups  usually   bear   one
seta   (exceptions:   R.   klausruetzleri   setal
groups  1,  3,  21,  25,  26,  27;  PL  xiphias  setal
groups   1,   3,   21,   25,   26,   27;   and  Ps.   elon-

gates setal  groups  1,  21,  25,  26,  27);  ar-
throdial membranes  may  establish  the  lo-

cation of  a  setal  group  before  the  first  seta
of  that  group  is  formed  (setal  groups  8,  10,
12,   19,   22   of   all   three  species);   and  setae
are  added  to   a   group  so  that   the  trithek/
quadrithek   groupings   are   conserved   (a   tri-
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Fig.  4.  Pleuromamma  xiphias.  A,  proximal  section  of  right  antenna  1  of  CVI  male  (curved  arrow  unites
setal  group  6  with  setal  group  7);  B,  distal  section  of  right  antenna  1  of  CVI  male;  C,  detail  of  setal  groups  19-
23  on  CV  (to  right)  and  CVI  (to  left)  male  right  antenna  1  (long  arrow  near  articulation  of  the  proximal  seta  of
setal  group  20;  arrowheads  near  poorly  articulated  setae  of  setal  groups  19-21;  open  arrow  near  attenuation  of
segment  bearing  setal  group  22);  D,  distal  section  of  CI;  E,  distal  section  of  CII;  F,  distal  section  of  CHI  (distal
section  of  CIV,  CV,  and  CVI  female  is  identical).  Explanations  as  for  Fig  2.

thek/quadrithek  grouping   is    not    the   out-
come for  setal  group  1).

Aside   from   truncations   of   setal   addition
(Tables   1-3),   developmental   patterns   of   se-

tae generally  agree  among  the  three  species.
The  resulting  adult  female  series  aligns  with
the  28-segmented  adult  antenna  1  presumed
for    the    ancestral    copepod    by    Huys    &
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Fig.  5.  Antenna  1  of  Pseudocalanus  elongatus.  A,  proximal  section  of  CI;  B,  proximal  section  of  CII;  C,
proximal  section  of  CHI;  D,  proximal  section  of  CIV;  E,  proximal  section  of  CVI  female  (arrow  indicates
arthrodial  membrane  absent  in  CV;  otherwise  CV  identical  to  CVI  female);  F,  CVI  male;  G,  distal  section  of  CI;  H,
distal  section  of  CII  (distal  section  of  Oil,  CIV,  CV,  and  CVI  female  is  identical).  Explanations  as  for  Fig  2.

Boxshall   (1991)   with   the   exception   of   our
distal   setal   group,   which  is   represented  by
segments   XXVII   and   XXVffl   in   the   28-seg-
mented  adult   ancestor.   As   a   result   of   this
alignment,  the  geniculation  on  antenna  1  for
the  male  of  R.  klausruetzleri  and  PI.  xiphias

occurs   between   homologous   setal   groups
20   and   21,   as   suggested   for   calanoids   by
Huys   &   Boxshall   (1991)   for   their   equiva-

lent segments  XX  and  XXI.  However,  our
alignment  does  not  match  that  suggested  by
Oberg   (1906)   for   CI-CIV   of   Ps.   minutus
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for   which   the   four   setae   on   the   proximal
section  of  CI  are  setal  groups  9,  11,  16  and
20,  and  not  setal  groups  1,  7,  11  and  16  as
proposed  here  (Table  3).

Incomplete   arthrodial   membranes   vary
among   the   stages   of   PL   xiphias   and   Ps.
elongatus   studied   here.   However,   in   all
cases   the   section   of   the   arthrodial   mem-

brane that  was  present  was  much  thinner
than   a   complete   arthrodial   membrane,   and
the  sector  of  the  segment  in  which  the  ar-

throdial membrane  was  absent  always  in-
cluded the  anterior  face.  The  above  hypoth-
esized setal  allotments  result  in  a  compli-

cated association  of  setal  groups  with  ar-
throdial membranes.  Early  in  development,

arthrodial  membranes  are  not  expressed  be-
tween setal  groups  that  later  in  development

become  separated  by  arthrodial  membranes;
e.g.,  setal  groups  7  and  1 1  at  CI,  and  setal
groups  3  and  7  at   CII   of   all   three  species
are   not   separated   by   an   arthrodial   mem-

brane. Development  of  PI.  xiphias  is  more
complicated.   There   is   no   arthrodial   mem-

brane between  setal  groups  3  and  7  at  CII,
but   there   is   an   arthrodial   membrane   be-

tween setal  groups  1  and  3.  At  CIII  the  lat-
ter arthrodial  membrane  is  not  expressed,

but  a  new  arthrodial  membrane  is  expressed
between   setal   groups   3   and   7;   thus   setal
group   3   becomes   associated   with   setal
group  1 .  Failure  of  arthrodial  membrane  ex-

pression is  more  common  in  adult  males;
e.g.,   compare   adult   male   and   female   setal
groups   3-4,   14-15,   16-17,   21-22,   22-23
and   24-25   of   PL   xiphias;   setal   groups   21-
22   and   22-23   of   R.   klausruetzleri;   or   setal
groups   3-4,   10-11,   11-12,   12-13,   13-14
and   22-23   of   Ps.   elongatus.   Among   the
three   calanoids,   failure   of   arthrodial   mem-

brane expression  proximal  to  one  setal
group   coupled   with   a   new   membrane   ex-

pression distal  to  the  same  setal  group  dur-
ing immature  copepodid  development  is

found   only   in   PL   xiphias.   However,   this
pattern  may  explain  the  phenomenon  of  se-

tae  that   appear   to   jump   across   article
boundaries   at   molts   in   other   crustaceans
(Grygier   1994).
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There  is   no  evidence  from  the  setal   de-
velopment patterns  of  these  three  calanoids

for   a   homogenous   pattern   of   setal   devel-
opment for  all  of  the  setal  groups.  The  ad-

dition of  the  first  seta  to  a  setal  group  ex-
hibits little  variation;  an  exception  is  setal

group  2  of  R.  klausruetzleri  whose  first  seta
appears   at   CV,   rather   than  CIV   as   for   the
other   two   species   (Table   4).   However,   not
all  setal  groups  begin  with  a  single  seta  and
not   all   setal   groups   add   their   second   and
third   seta   during   contiguous   molts.   This
lack   of   homogeneity   may   result   from   the
addition  of  16  setal  groups  during  only  five
copepodid   molts,   unlike   the   thoracopods  in
which   up   to   three   setal   groups   are   added
during   five   copepodid   molts.   Alternatively
these  groups  may  not   be  homogeneous  in
their  development  because  they  are  not  ev-
olutionarily   equivalent;   if   the   ancestral   co-
pepod  possessed  fewer  than  27  setal  groups,
then  different  sets  of  setal  groups  may  have
been  added  to  antenna  1  at  different  times
during  evolution  to   the  calanoids.

Setal   groups  can  be  divided  into  several
sets  that  differ  in  the  number  of  setae  pres-

ent in  each  group  of  the  adult  male,  or  the
initial  condition  of  the  setal  group  in  its  ear-

liest copepodid  stage,  or  the  developmental
pattern  of  the  setal  group.  We  will  examine
these   sets   for   evidence   of   a   set   of   setal
groups  that   were  added  secondarily   to   the
ancestral   copepod   state   as   an   adaption   to
the   pelagic   environment.

There  are  no  quadrithek  setal  groups  on
the  male  antenna  1  of  R.  klausruetzleri,  per-

haps because  these  animals  spend  part  of
each  day  in  monospecific   swarms  (Fosshag-
en  1991,   Ferrari   1995),   where  finding  a   fe-

male receptive  to  mating  may  not  require
searching   a   significant   volume   of   water.   If
quadrithek  setal   groups  are  an  adaption  of
calanoid   males   to   search   for   receptive   fe-

males in  significant  volumes  of  pelagic  wa-
ter, quadrithek  setal  groups  may  be  the  extra

setal   groups  of   calanoids.   We  do  not   con-
sider the  first  setal  group,  which  bears  four

setae  in  both  adult  males  and  females  of  PI.
xiphias,   to  be  a  true  quadrithek.  There  are
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five   other   setal   groups  (5,   7,   9,   11,   13)   of
the  male  of  PL  xiphias  that  bear  four  setae
including   a   distinctive   flask-shaped   aesthe-
tasc   peculiar   to   the   males.   However,   seven
other   setal   groups   (2-4,   6,   8,   10,   12)   with
only   three   setae   also   bear   a   distinctive,
male-specific,   flask-shaped   aesthetasc.
Males   of   Ps.   elongatus  also  have  five   setal
groups  (5,   7,   9,   11,   14)   of   four   setae,   but
seven   other   setal   groups   (4,   6,   8,   17-20)
bearing   one   more   aesthetasc   than   the   fe-

male. Differing  numbers  of  quadrithek  setal
groups   and   an   apparent   lack   of   serial   ho-

mology of  some  setal  groups  bearing  quad-
ritheks,   or   distinctive   or   extra   aesthetascs,
suggests  that  setal   groups  with  these  iden-

tities are  unlikely  candidates  for  the  set  of
extra  setal  groups  of  calanoids.

The   initial   condition   of   setal   groups   is
variable  but  we  can  identify  two  sets:  a  set
of   five   groups   (8,   10,   12,   19,   22)   whose
location   initially   is   established   by   the   pres-

ence of  a  proximal  and  a  distal  arthrodial
membrane  before  the  first  seta  of  that  setal
group  appears;  and  a  set  of  six  setal  groups
(1,   3,   21,   25,   26,   27)   that   initially   appear
with  more  than  one  seta.  Either  of  these  se-

tal groups  are  likely  to  be  the  extra  set  of
the  calanoids.

Setal   development   patterns   also   may   be
used   to   identify   extra   setal   groups.   In   the
case  of  adult  females,  there  are  setal  groups
that   complete   development   late   (those   for
which  setation  becomes  complete  at   CVI  or
those  for  which  the  third  seta  of  the  trithek
is  added  at  CVI),  and  setal  groups  that  be-

gin development  late  (those  for  which  the
first   seta   appears   at   CIV)   (Table   4).   While
the  numbers  of  setal  groups  in  each  of  these
categories   usually   differ   (Table   5,   columns
C-E),   the   setal   groups,   when   present,   are
always   homologous   among   the   three   spe-

cies and  are  always  found  among  the  fol-
lowing set  of  setal  groups:  2,  4,  6,  8,  10,

and  12.  We  believe  this  set  is  the  best  can-
didate for  the  set  of  extra  setal  groups  of

calanoids,  because  development  of  these  six
setal  groups  is  initiated  and  terminated  late.

We  hypothesize  that  some  of  the  late  de-
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Table  5. — Numbers  of  quadrithek  setal  groups  of
adult  males  (A);  setal  groups  of  the  adult  male  with
more  setae  than  for  the  adult  female  (B);  setal  groups
of  the  adult  female  in  which  the  setation  is  completed
at  CVI  (C);  setal  groups  of  the  adult  female  with  the
third  seta  added  at  CVI  (D);  setal  groups  of  the  adult
female  in  which  the  first  seta  appears  at  CIV  (E).

Ridgewayia  klausruetzleri         0       0        10       8       5
Pleuromamma  xiphias  5       7         6       6       6
Pseudocalanus  elongatus  5       7         0       0       6

veloping  setal   groups  are  derived  from  the
ectodermal   cells   of   setal   groups   present
during  the  early  development  of  antenna  1 .
For   the   three   calanoids   studied   here,   we
propose  a  model  of  development  using  five
assumptions  about  which  setal  groups  were
likely   source   groups   for   later   developing
progeny   groups:   the   number   of   source
groups  should  be  minimized;  source  groups
usually   should   be   present   at   CI;   a   source
group   may   form   more   than   one   progeny
group  during  the  same  molt;  the  location  of
a  progeny  group  may  be  either  proximal  or
distal   to   the  source  group;   and  a   progeny
group  may  be  located  between  two  arthro-
dial  membranes  before  a  seta  appears.  The
first,   third   and   fourth   assumptions   follow
the  segmentation  model  for  harpacticoid  co-
pepods   of   Dahms  (1989).

The  model  for  these  three  calanoids  (Fig.
6)   includes   three   source   groups   (setal
groups  3,  7,  and  16).  Two  of  them  are  pres-

ent at  CI  (setal  groups  7  and  16)  and  are
not  juxtaposed.  At  CI,   1 1  setal   groups  are
present;   group  22  lacks  a   seta.   During  the
molt  to  CII,  setal  group  16  is  the  source  of
group  12  proximally  and  groups  19  and  20
distally;  groups  12  and  19  each  lack  a  seta.
Setal  group  7  is  the  source  of  group  3  prox-

imally and  groups  8-10  distally;  group  3
possesses  two  setae  at  its  formation  and  the
distal   groups  8   and  10  lack  a   seta.   Group
22  has  added  its  first  seta.  During  the  molt
to   CIII,   setal   group   16   is   the   source   of
groups   13-15   proximally   and   groups   17
and  18  distally;  all  have  a  seta  and  the  first
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Fig.  6.  Illustrated  model  of  addition  of  setal  groups  to  antenna  1  for  CI-CVI  (I- VI)  of  Ridgewayia  klausruetzleri,
Pleuromamma  xiphias,  and  Pseudocalanus  elongatus.  Horizontal  lines  arbitrarily  delimit  setal  groups  (which  are
numbered)  but  do  not  necessarily  indicate  the  location  of  arthrodial  membranes;  source  group  16  is  hatched;  source
group  7  is  cross-hatched;  source  group  3  is  stippled;  triangles  are  to  left  of  progeny  of  source  group  16;  circles  are
left  of  progeny  of  source  group  7;  stars  are  left  of  progeny  of  source  group  3;  setal  group  5  (star  in  circle)  may  be
a  progeny  of  source  group  7  or  source  group  3;  arrows  are  to  right  of  the  preferred  candidate  set  of  extra,  derived
setal  groups  of  calanoids,  relative  to  an  approximately  20-segmented  state  for  the  ancestral  copepod.
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seta  of  group  19  is  added.  Setal  group  7  or
setal  group  3  may  be  the  source  of  group
5,  which  has  a  seta.  During  the  molt  to  CIV,
setal  group  16  is  not  active,  but  of  its  prog-

eny, group  12  has  added  its  first  seta.  Setal
group   7   is   the   source   of   group   6,   proxi-
mally,  with  its  seta;  of  its  earlier  distal  prog-

eny, groups  8  and  10  each  have  added  a  first
seta.  During  the  molt  to  CV,  setal  group  3
is   the   source   of   setal   group   2   proximally
with  its  seta;  setal  group  3  is  the  only  sec-

ondary source  group  formed  from  another
source  group  (setal  group  7).
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Haemopis   caeca   (Annelida:   Hirudinea:   Arhynchobdellida:
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Abstract.  —  A   new   species   of   leech,   Haemopis   caeca,   is   described   from   a
unique   chemoautotrophically   based   groundwater   ecosystem,   in   southern   Dobru-
ja,   Romania,   containing   thermomineral   H2S   rich   water.   Fifty   invertebrate   spe-

cies have  been  identified  from  the  cave,   33  of   which  are  endemic  species.
Haemopis  caeca  is  the  second  species  in  the  genus  recorded  from  Europe,  and
the   other   Palearctic   Region   is   H.   sanguisuga.   Haemopis   caeca,   a   cave   adapted
species,   was   observed   exhibiting   macrophagous   feeding   on   the   earthworm,   Al-
lolobophora   sp.,   an   undescribed   species.

The   new   species,   Haemopis   caeca,   be-
longs to  the  Order  Arhynchobdellida  Blan-

chard   1894;   Family   Haemopidae   Richard-
son 1969,  Sawyer  1986b.  The  genus  Hae-

mopis Savigny  1822  contains  nine  recog-
nized species  of  which  eight  are  endemic  to

the   Nearctic   Region   (Richardson   1969,
Soos   1969,   Klemm   1985,   Sawyer   1986b,
Davies   1991).   The   species   are   H.   caballeroi
(Richardson   1971),   H.   grandis   (Verrill
1874),   H.   kingi   Mathers   1954,   H.   latero-
maculata   Mathers   1963,   H.   marmorata
(Say   1824),   H.   plumbea   Moore   1912,   H.
septagon   Sawyer   &   Shelley   1976,   and   H.
terrestris   (Forbes   1890).   Until   now,   the
type   species,   H.   sanguisuga   (Linnaeus
1758),   has   been   the   only   species   of   Hae-

mopis reported  to  occur  in  the  Palearctic
Region   (Mann   1961,   Soos   1970).   However,
H.   sanguisuga   has   been   reported   from  the
Sino-Japanese   Region   of   the   Amur   River
Basin,   in   eastern   Siberia,   (Lukin   1955).

The  three  genera  of  Arhynchobdellida  re-

ported from  Europe,  Hirudo  Linnaeus
1758;   Haemopis   Savigny   1822;   and   Lim-
natis  Moquin-Tandon  1 826,  are  also  present
in   Romania   (Cristea   &   Manoleli   1977,
Manoleli   1972,   1974,   Ruckert   1985,   Soos
1969).   However,   none   of   these   genera   has
been   reported   specifically   in   caves.   The
Natural   History   Museum   of   Oradea,   Ro-

mania contains  three  specimens  of  H.  san-
guisuga, which  were  collected  in  1892  in

the   Western   Carpathians   (Apuseni   Moun-
tains). The  label  mentions  "cave  habitat"

with   no   further   details.   Scriban   &   Autrum
(1934)   examined   the   three   specimens   and
found  five  pairs  of  eyes,  and  they  all  resem-

bled morphologically  the  classic  description
of   the   (type)   species,   H.   sanguisuga.

Materials   and   Methods

Fifteen   leeches   were   collected   by   hand
from   the   shoreline   or   near   shoreline   (0-20
cm)   of   the   sulfidic   lake   in   Movile   Cave,
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southern   Romania   (location   in   Sarbu   1996,
Sarbu  &  Kane  1995).   Nine  specimens  were
observed  while  alive  in  the  field  and  labo-

ratory. Leeches  to  be  preserved  were  first
anesthetized   by   adding   70%   ethanol   slowly
to  a  small  amount  of  water  containing  the
specimens   until   they   no   longer   responded
to  stimulation.  They  were  then  preserved  in
either   70%  ethyl   alcohol   or   fixed  overnight
in   10%   formalin   and   later   stored   in   70%
alcohol.   All   drawings   were   made   using   ei-

ther a  IOR-MC1  dissecting  microscope  or
a   Zeiss   Stemi   SV6   dissecting   microscope.

Systematics

Family   Haemopidae   Richardson,   1969;
(Sawyer   1986b,   revised)

Genus   Haemopis   Savigny,   1822
Haemopis   caeca,   new   species

Type   material.  —  Holotype,   deposited   in
the   Muzeul   de   Istorie   Naturala   Bucuresti
(MINB-49.999),   Bucharest,   Romania,   and   2
representative   paratypes   (MINB-50.000),
(collected   15   Jun   1992,   sulfidic   lake   in
Movile   Cave,   collector   Serban   M.   Sarbu).
Three   additional   paratypes,   United   States
National   Museum   (USNM   178821),   depos-

ited in  the  National  Museum  of  Natural
History,   Division   of   Worms,   Smithsonian
Institution,   Washington,   D.C.),   collected   18
Jun   1996,   sulfidic   lake   in   Movile   Cave,   col-

lector Serban  M.  Sarbu;  1  specimen,  col-
lected 20  Dec  1991,  same  locality,  collector

and  collection  Serban  M.  Sarbu;  and  9  Oct
1994;   18   Jun   1996,   same   locality,   collector
Serban  M.  Sarbu,  five  specimens  in  the  col-

lection of  Donald  J.  Klemm.
Type   locality.  —  Movile   Cave,   southern

Dobrogea,   Romania.
Diagnosis.  —  without   body   pigment   and

eyes;  body  firm  and  muscular;   annuli   VIIa3
and  Villa  1  not  subdivided  ventrally;  25  an-

nuli from  oral  cavity  to  annulus  XIa2  bear-
ing the  male  gonopore.  Gonopores  separat-

ed by  4  Vi  annuli;  jaws  absent  or  vestigial
(agnathous),   denticles   (teeth)   absent;   en-

trance to  mouth  and  lumen  of  pharynx  not
strongly   reduced;   pharynx   with   12   internal

ridges;   testisac   8-10   pairs   (8   in   holotype);
anterior   edge   of   prostate   at   XII;   penis
sheath   long,   extends   back   to   annuli   XIIa2;
penis   has   knot   in   its   proximal   end;   vagina
shaped   like   a   bagpipe,   proximal   portion   is
thin;   vaginal   duct   connects   to   the   vagina
subapically;   vaginal   duct   exhibits   a   bifid
shape  in  profile  view;  anus  small,  not  prom-

inent; macrophagous  feeding  (predaceous
carnivore   and   scavenger);   aquatic   to   semi-
aquatic   (amphibious).

Description   of   Holotype   (Fig.   1B-E)

External   anatomy   (Fig.   1A,   B).  —  Body
firm,   muscular   (living   and   preserved),   size
medium,   never   large,   body   elongate,   slen-

der;  length   50-63   mm,   body-width   5-6
mm,   depth   2-3   mm,   body   smooth,   very
contractile;   the   central   portion   with   parallel
or  nearly  parallel  margins,  usually  terete  an-

teriorly, pigment  absent.  Epidermis,  trans-
parent, and  lacking  chromatophores.  Live

animals   red-brownish   due   to   visible   vascu-
larization of  muscle  tissue.  Annuli  VIIa3

and   Villa   1   slightly   enlarged,   and   faintly
subdivided  or  not  divided  at  all;   25  distinct
annuli   from   oral   cavity   to   annulus   XIa2,
bearing   male   gonopore;   male   and   female
gonopores   separated   by   4   Vi   annuli.   Ante-

rior rim  of  mouth  lip-like;  one  paratype  ex-
hibited a  slight  "emarginate"  of  the  prosto-

mium   (Fig.   1A)   and   slight   pigmentation
strictly   limited   to   this   "emarginate,"   other
paratypes   mouth   more   lip-like.   Eyes   absent
in  living  and  preserved  specimens.  Segment
annuli   I   =   1,   II   =   1,   II   =   1,   IV   =   2,   V   =
2,   VI   =   3,   VII   =   3,   VIII   =   4,   IX-XXIII-
5,   XXIV   =   3,   XXV   =   2,   XXVI   =   1,
XXVII   =   2.   Anus   small,   not   prominent   on
segment   XXVII   with   no   post-anal   annuli;
caudal   sucker   circular   (width   3-4   mm),
broadly   and   centrally   attached   to   posterior
end   of   body;   nephridiopores   17,   located
paramedially  on  posterior  portion  of  b2  an-

nulus from  segment  VIII  to  XXIV;  body
with   15   complete   (five   annulate)   segments
from  IX  to  XXIV;   male  genital   pore  located
on   segment   XIa2;   female   genital   pore   lo-
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