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Fig.  1 .     Pseudocohnilembusfluviatilis.  General  view
showing  the  ciha  and  the  nuclear  componeats.

outskirts   of   Madrid   (Spain).   Pseudocohni-
lembus  species  were  found  in  samples  from
the   Navacerrada   reservoir   (48   km,   NW   of
Madrid,   4°00'W,   40°45'N);   Pleuronema
species  were  found  in  the  Guadarrama  river
at   the   village   of   Villalba   (4°00'W,   40°35'N,
39   km   of   Madrid);   Urotricha   species   were
collected   in   the   reservoir   at   La   Jarosa   (60
km   of   Madrid,   4°10'W,   40°12'N).   The   cil-
iates   were   fixed   with   2%  Os04   to   preserve
them   for   general   biometric   measurements.
Some  of  each  samples  were  stained  with  the
silver   carbonate   impregnation   technique
(Femandez-Leborans   &   Castro   de   Zald-
umbide   1986b)   in   order   to   obtain   perma-

nent slides  and  photomicrographs.  The  sta-
tistical treatment  of  the  biometric  data  was

carried  out   using  the  Statgraphics   program.
The   terminology   used   in   the   different   de-

scriptions corresponds  to  that  defined  by
Lynn   (1988).

Results

Pseudocohnilembus   species

General   morphology.—  Tht   ciliates   are
oval  in  shape,  33-36.2  ^um  in  length  and  24-
27  )um  in   width.   They  have  a   spherical   or
slightly   oval   macronucleus   with   a   length   of
12.6-14.4   Mm  and  a   width   of   10.8-13.7   ^m
and   a   single   spherical   micronucleus,   3-3.8
/um  in  diameter  (Fig.  1,  Table  1).

Somatic   infraciliature.   —There   are   8   ven-
tral kinetics,  each  one  possesses  15-17  pairs

of  kinetosomes.  On  the  dorsal  side  there  are
8-9   kinetics,   each   with   15-16   pairs   of   ki-

netosomes. Each  pair  of  kinetosomes  of  the
somatic   kinetics   show  three   types   of   deriv-

atives: 1)  an  anterior  one  extends  from  the
right   kinetosome   of   each   pair   towards   the
anterior   right   area  of   the  ciliate  (kinetodes-
mal  fibril)  and  is  1.51-1.61  ^ivn.  in  length;  2)
a   posterior   one   extends   from   the   right   ki-

netosome of  each  pair  towards  the  posterior
right   area   of   the   ciliate   (postciliary   micro-

tubules) and  is  0.66-0.72  ^m  in  length;  and
3)  a  derivative  extends  from  the  left  kineto-

some of  each  pair  to  the  anterior  left  area
of   the   ciliate   (transverse   microtubules)   and
is  0.48-0.51  nm.  in  length  (Figs.  2,  3  and  4;
Table  1).

Oral   infraciliature.—  ThQ   oral   area   ex-
tends from  near  the  anterior  pole  of  the  cil-

iate to  %  of  the  body  length.  The  undulating
membrane   or   paroral   formation   (PF,   Fig.
2)   is   16.8-18.5   ixvcv   in   length;   its   posterior
end   is   11.88-13.2   ixm.   from   the   posterior
pole   and   24.6-25.8   yim.   from   the   anterior
pole  of   the  ciliate.   It   is   made  up  of   54-56
dikinetids   that   curve  round  in   the  posterior
area  near  the  cytostome.

On  the  left  side  of  the  oral  area  is  located
the   inner   membrane   (IM)   consisting   of   six
kinetidal  structures  that  are  described  in  or-

der, from  the  anterior  pole  of  the  ciliate.  1)
al   is   a   group   of   8-9   kinetosomes,   1.2-1.4
yum  long  and  about  1 .6  nm  wide.  2)  a2  is  a
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Fig.  2.  Pseudocohnilembus  fluviatilis.  Ventral  side.
PF:  paroral  formation  or  outer  membrane,  al,  a2,  a3,
a4,  a5  and  a6:  the  different  elements  of  the  inner  mem-
brane.

double   row   of   kinetosomes   made   up   of   a
linear   portion   of   30   kinetosomes   accom-

panied in  its  anterior  part  by  a  group  of  6-
8  kinetosomes.  a2  is  about  10  yiva  long.  3)
Slightly  separated  from  a2,  aS  is  a  triangular
group  of  5-6  kinetosomes,  about  1 . 1  ^m  x
0.7   jum   in   size.   Behind   aS,   there   are   two
polykinetids   running   more   or   less   transver-
sally  to  the  anterio-posterior  axis  of  the  cil-
iate.  The  more  anterior,  a4,  has  a  length  of
about  3.4  jum  and  a  width  of  about  1.1  jum
and  is  made  up  of  8-10  kinetosomes  in  two
rows.   The   more   posterior,   a5.   is   just   ante-

rior to  the  cytosome  and  is  slightly  larger
than   a4:   about   4.2   nm   in   length   x   about
1.2  fxm  in  width.   It   has  10-12  kinetosomes
in  two  rows.  Posterior  to  the  cytostome  and
parallel   to   the  posterior   portion  of   the  pa-

roral, there  is  a  group  of  14-1 6  kinetosomes
{a6)  in  two  rows,  which  has  a  length  of  4.2-
4.8  ^.m  and  a  width  of  about  0.8  fim.  In  a
number  of  specimens,  a  pair  of  kinetosomes
were   observed   posterior   to   a6,   and   corre-

spond to  the  scutica  (Figs.  2  and  3;  Table
1).

Taxonomic   position.   —These   ciliates   be-
long to  the  class  Oligohymenophorea  de

Puytorac   et   al.   1974,   order   Scuticociliatida
Small   1967,   Family   Pseudocohnilembidae
Evans   &   Thompson   1964,   genus   Pseudo-

cohnilembus Evans  &  Thompson  1964
(Small   &   Lynn   1985,   Corliss   1979,   Small
1967,   Evans   &   Thompson   1964).   There   are
1 0  species  that  are  most  similar  to  the  cil-

iates studied:  Pseudocohnilembus  persali-
nus   Evans   &   Thompson   1964;   P.   hargisi
Evans   &   Thompson   1964;   P.   longisetus
Evans   &   Thompson   1964;   P.   cantabricus
Fernandez-Leborans   &   Castro   de   Zaldum-
bide   1984;   P.   antoniensis   Fernandez-Le-

borans &  Castro  de  Zaldumbide  1986;  P.
portuensis   Fernandez-Leborans   &   Castro   de
Zaldumbide   1986;   P.   marinus   Thompson
1966   (Foissner   &   Wilbert   1981);   P.   putrinus
Foissner   &   Wilbert   1981;   P.   pusillus   Fois-

sner &  Wilbert  1981;  P.  cam  Foissner  1985.
These  species  have  been  compared  with  the
ciliates   studied   in   the   following   character-

istics: 1,  body  length;  2,  body  width;  3,  size
of   macronucleus;   4,   number   of   somatic   ki-

netics; 5,  number  of  kinetosomes  in  each
somatic   kinety;   6,   arrangement   of   the   so-

matic kinetosomes;  7,  derivatives  of  so-
matic kinetosomes;  8,  size  of  the  oral  area;

9,   kinetosomal   structure  of   the  paroral   for-
mation; 10;  kinetosomal  structure  of  the  in-

ner membrane;  and  11,  habitat  (Table  2).
Finding  that  our  specimens  (not  taking  into
account   the   habitat),   differ   respect   P.   per-
salinus  in  7;  P.  hargisi  in  9;  P.  longisetus  in
8;   P.   cantabricus   in   4;   P.   antoniensis   in   7;
P.   portuensis  in  7;   P.   marinus  in  5;   P.   pu-

trinus in  8;  P.  pusillus  in  6;  and  P.  caeci  in
6   characteristics   of   the   10   analyzed   (Table
2).  The  size  of  the  body  is  found  in  the  range
of  P.  hargisi,  P.  cantabricus  and  P.  marinus.
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Figs.  3-4.     3,  Pseudocohnilembus  fluviatilis.  Ventral  side,  the  cilia,  nuclear  components  and  infraciliature  can
be  seen  (x  1640).  4,  Dorsal  side  (x  1640).

The   macronucleus   is   similar   in   size   to   the
P.  cantabricus,  P.  portuensis  and  the  P.  cae-
ci.   The   kinetosomes   of   the   somatic   kineties
are  grouped  in  pairs  as  in  P.  antoniensis  and
P.   portuensis,   while   in   P.   marinus,   P.   pu-
trinus,   P.   pusillus,   the   somatic   kinetosomes
are  only  in  pairs  in  a  part  of  the  total  length
of   the   somatic   kinety.   The   oral   area   takes
up  %  of  the  body  length  of  our  specimens
as  in  P.  cantabricus,  while  in  the  other  spe-

cies it  only  takes  up  V2  or  Vs  of  the  body
length.  Regarding  the  oral  infraciliature  there
are   two   diplostichomonads,   which   are   only
present  in  P.  antoniensis,  but  while  this  spe-

cies only  shows  a  small  group  of  6-8  kine-
tosomes near  the  posterior  end  of  the  short-

est diplostichomonad  (IM),  in  our  specimens
there   are   five   groups   of   kinetosomes,   two
anterior  and  two  posterior  of   the  IM  (inner
membrane:  kinetosomic  structures  of  the  left
side   of   the   oral   area),   and  a   short   double
row  of   kinetosomes   near   the   posterior   end
of   the   paroral   formation.   Taking   into   ac-

count these  data,  and  especially,  the  number
of   differences   from   the   other   species,   the
ciliates  observed  could  correspond  to  a  new
species,   which  we  have  named  Pseudocohn-

ilembus fluviatilis.  On  the  other  hand,  and

taking   into   account   the   variability   margins
and   the   principal   morphological   character-

istics, various  species  described  could  be  put
into  one  group.  This  is   the  case  of  P.   per-
salinus,   P.   marinus,   P.   pusillus,   P.   longisetus
and  P.   putrinus  which  have  no  fundamental
differences   and   could   be   classified   together
as  P.  persalinus,  the  first  one  to  be  described.
They  all   have  a  similar  size,   number  of   so-

matic kineties  and  structure  of  oral  infra-
ciliature (Table  2).

Note.  —  Foissner  (1985)  points  out  that  P.
cantabricus   is   a   synonym   for   P.   marinus
redescribed   by   Foissner   &   Wilbert   (1981).
However,   we   differ   in   this   opinion,   above
all   when   we   analyze   in   detail   both   works
(Foissner   &   Wilbert   1981,   Femandez-Le-
borans   &   Castro   de   Zaldumbide   1984):   the
redescription   by   Foissner   &   Wilbert   (1981)
is   very   brief   and   contains   very   little   bio-
metric   data   or   explanations   about   the   so-

matic and  oral  infraciliature  of  P.  marinus.
But,   above   all,   there   are   two   fundamental
features   that   differentiate   the   two   species.
First,   the   somatic   kineties   of   P.   cantabricus
are   each   made   up   of   a   single   row   of   20
monokinetids,  each  one  of  these  has  a  clear-

ly  visible   kinetodesmal   fibril.   In   contrast,
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Table  2.— Comparison  between  the  species  oi  Pseudocohnilembus.  (P,  pairs;  s,  single;  st,  stichomonad;  sd,
stichodyad;  dt,  diplostichomonad;  Th,  Thompson  1966;  gk,  group  of  kinetosomes;  kd,  kinetodesmic  fiber;  mt,
transverse  microtubules;  mp,  postciliar  microtubules;  m,  marine;  f,  freshwater;  s,  saline;  si,  soil;  ec,  ectoparasite;
bl,  body  length.)

the   kineties   of   P.   marinus   (Foissner   &   Wil-
bert   1981)   are   each   made   up   of   dikinetids
for  the  majority  of  their  length.  The  number
of   dikinetids   in   the   dorsal   kineties,   17-19,
makes   the   total   number   of   kinetosomes   in
each  kinety  much  greater,  31-35,  than  in  P.
cantabricus.   Second,   the   oral   infraciliature
of  P.  cantabricus  is  composed  of  one  single
paroral   membrane   with   two   different   seg-

ments, the  anterior  one  being  greater  in
length,   made   39-40   dikinetids,   and   a   pos-

terior segment  of  12  dikinetids  in  zig-zag
formation.   In   P.   marinus   (Foissner   &   Wil-
bert   1981),   the   oral   infraciliature   is   com-

posed of  two  membranes  that  show  the  ki-
netosomes in  zig-zag  formation,  the  shorter

(inner   membrane)   with   a   posterior   kineto-
somal  group.   It   is   evident  taking  these  dif-

ferences into  account,  that  we  are  not  deal-
ing with  the  same  species,  as  Foissner  (1985)

indicates.

Pseudocohnilembus   Jluviatilis,
new  species

Diagnosis.—  Koundtd,   oval   in   shape,   of
33-36  jum  in  length  and  24-27  ^lvc\  in  width.
A   spherical   or   oval   macronucleus   of   12.6-
14.4  jum  X   10.8-13.7  ixm  with  an  adjacent

micronucleus  of  3-3.8  Mm  of  diameter.  Eight
ventral   kineties   and   8-9   somatic   dorsal   ki-

neties, each  with  15-17  dikinetids.  The  oral
area  with  a  paroral  formation,  which  is  1 6.8-
18.5  jLim  in  length  with  a  short  polykinetid
of  two  rows  near  its  posterior  end  and,  on
the   left   side,   a   linear   polykinetid   (inner
membrane)   of   14-14.9   /um   in   length   with
two   small   polykinetids   anterior   and   two
posterior.   Freshwater.

Pleuronema   species

General   morphology.—  Ciliaies,   oval   in
appearance,   of   70.8-82.8   ij.m   in   length   and
53.4-60.6   iim   in   width.   A   rounded   mac-

ronucleus is  usually  located  in  the  anterior
half   of   the   body,   15.6-21.2   /um   long   and
1 5.9-20. 1  /um  wide.  There  are  two  spherical
micronuclei   2.3-2.5   ^m   in   diameter   located
beside   the   macronucleus.   (Fig.   5;   Table   3).

Somatic   infraciliature.   —There   are   29-3  1
somatic   kineties,   of   which  15-16  are  ventral
and   14-15   are   dorsal.   The   majority   of   the
kineties   are  bipolar,   except   for   6   dorsal   ki-

neties and  5-6  ventral  kineties.  The  shortest
ventral   kineties   are   found  anterior   and   left
of  the  posterior  of  the  oral  area.  They  have
a  length  of   42-46.8   /.im  and  are   made  up
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of   22-26   dikinetids.   The   shortest   dorsal   ki-
netics are  found  between  the  anterior  pole

and  an  area  in  the  left  posterior  region  where
various   kineties   converge   in   a   "V"   shaped
suture.  In  the  center  of  this  area,  there  are
two   parallel   kineties   (4   and   5)   (somatic   ki-
nety   1   is   situated  on  the  right   of   the  oral
infraciliature)   of   53.1-54   ^m   in   length   and
38-40   dikinetids   each.   Lateral   to   these   two
kineties  another  two  are  found  (3  and  6)  that
converge   beneath   the   posterior   end   of   the
previous   two;   they   have   42-44   dikinetids
each.   Lateral   to   these   last   two   kineties   (3
and  6)  are  another  two  (7  and  2)  that  also
converge   posteriorly   and   have   46-48   diki-

netids each.  The  remaining  somatic  kineties
have   50-54   dikinetids   each.   In   each   pair   of
somatic   kinetosomes,   the   one   on   the   right
has   a   thick   derivative   that   runs   from   the
kinetosome  to  the  right  anterior  area  of  the
ciliate   (kinetodesmal   fiber)   and  is   1.8-3   jum
long.  There  is  a  fibrillar  net  that  circles  and
accompanies   the   pairs   of   somatic   kineto-

somes (Figs.  6-9;  Table  3).
The   oral   infraciliature.—  The.   oral   area

takes  up  a  large  part  (51-57  ^^m)  of  the  total
length  of  the  individual  and  is  composed  of
three  kinetosomal  structures:   1 )   the  paroral
formation   (PF);   2)   membrane   1   (Ml)   and

3)   the   pericytostomal   structures   (oral   for-
mation, OF).

The   paroral   formation   (PF)   has   a   length
of   39.6-45   yum  and  is   longitudinally   located
on  the  left  side  of  the  oral  area.  The  anterior
end   of   this   structure   is   21.3-23.2   n.m  from
he  anterior   pole   and  is   60.6-62.8   ^im.   from
the  posterior  pole.  The  posterior  end  of  the
paroral   is   found   near   the   anterior   area   of
the   oral   formation   (OF).   This   structure   is
made   up   of   140-144   dikinetids.   Accom-

panying the  paroral  formation  there  is  a  fi-
ber that  runs  parallel  to  this  structure  for  its

whole   length   and   extends   posteriorly,   hav-
ing a  length  of  45-50.4  /um  (subparoral  fiber,

SPF).   Paroral   dikinetids   connect   by   means
of  fine  prolongations  (a)  with  the  subparoral
fiber.

M 1  is  found  near  the  anterior  end  of  the
paroral   formation   with   its   posterior   end
slightly   separated   from   this   structure.   It   is
5.94-8.4   ixm   and   is   made   up   of   24-38   ki-

netosomes grouped  in  pairs  (12-19  diki-
netids).

The   oral   formation   (OF)   is   in   the   poste-
rior oral  area,  encircling  the  cytostome.  This

structure  is  divided  into  two  parts:  one  lon-
ger one  made  up  of  a  single  row  of  60-70

kinetosomes   (stichomonad),   M2,   and   an-
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Fig.  5.    General  view  of  Pleuronema  ovata  showing
the  cilia  and  nuclear  components.

Other  shorter  one  separated  of  the  anterior
for   a   zone   without   kinetosomes,   found   on
top   of   the   corresponding   cytostome   area,
and  made  up  of  a  single  row  (stichomonad)
of   12-16   kinetosomes   (M3).   Parallel   to   the
oral   formation   is   a   thick   fibrous   structure
called   the   suboral   fiber   (SOF),   which   forms
fine  connections  (b)  with  each  of  the  kineto-

somes of  the  oral  formation.  The  suboral
fiber   is   45-48.6   jum   long   and   connects   up
with  the  subparoral   fiber.

The  oral  formation  circles  a  fibrous  group
(ribbed   field,   Small,   1967)   that   is   constitut-

ed of  various  structures.  First,  a  closed  fi-
brillar structure,  more  or  less  circular,  im-

mediately defines  the  entrance  to  the
cytostome,   and   is   called   oral   inner   fiber
(OIF).   It   is   3.4-5.2   ^m   in   length.   Second,
an  open  fibrillar  structure,   the  external   oral
fiber   (OFF),   runs   parallel   to   and   accompa-

nies the  suboral  fiber  along  part  of  its  length.
It  is  36.8-38.5  ^^m  long.  Third,  between  the
oral   inner   fiber   and   the   external   oral   fiber

Fig.  6.  Pleuronema  ovata.  Ventral  side.  SPF:  sub-
paroral fiber;  a:  fibrillar  connections  between  the  pa-

roral  formation  (PF)  and  the  SPF;  lOF:  intermediate
oral  fibers;  OEF:  oral  external  fiber;  b:  fibrillar  con-

nections between  the  OEF  and  the  M2;  SOF:  suboral
fiber.

there  is  a  group  of  fibers  called  intermediate
oral   fibers  (lOF).   Some  of  these  fibers  (4-6)
are  connected  to  an  oral  inner  fiber  by  one
end  while  the  other  end  remains  free  in  the
oral  cavity;  these  fibers  measure  1.8-3.6  ixm.
The   remaining   fibers   (10-14)   have   as   much
connection   with   the   oral   internal   fiber   as
with   the   external   oral   fiber,   and   are   9-12
ixm  long  (Figs.  6  and  8;  Table  3).

Taxonomic   position.   —The   specimens
studied   belong   to   class   Oligohymenophorea
De   Puytorac   et   al.   1974,   order   Scuticocilia-
tida   Small   1967,   suborder   Pleuronematina
Faure-Fremiet   in   Corliss   1956,   family   Pleu-
ronematidae   Kent   1881,   genus   Pleuronema
Dujardin   1836   (Small   &   Lynn   1985;   CorHss
1979;   Small   1967;   Groliere   &   Detcheva
1974;   Small   &Antipa   1978;   Dragesco   1960,
1968;   Dragesco   &   Dragesco-Kemeis   1986;
Agamaliev   1983).   The   structural   simplicity
of  the  oral  infraciliature  of  these  individuals
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Fig.  7.  Pleuwnema  ovata.  Dorsal  side  showing  the
nuclear  arrangement  and  the  "V"  area  near  the  pos-

terior end  of  the  ciliate.

makes   it   unnecessary   to   compare,   from  bi-
ometric   point   of   view,   this   Pleuwnema  spe-

cies with  those  previously  described,  which
undoubtedly   have   a   greater   kinetosomal
complexity,  particularly  in  the  posterior  zone
of   the   oral   area.   Taking   into   account   the
published   data   (indicated   above),   these   cil-
iates  can  be  placed  in  the  Pleuronema  sim-

plex species  (Dragesco  1960),  which  is  the
one  that   shows  a   greater   reduction   of   the
oral   infraciliature.   However,   our   specimens
lack  the  posterior  segment  of  M2  (Dragesco
&   Dragesco-Kerneis   1986),   although   it   is
somewhat   reduced   in   Pleuronema   simplex.
Furthermore,   this   species   is   from   a   marine
habitat,  while  the  Spanish  population  is  from
freshwater.  Thus,  a  new  species  is  proposed,
Pleuronema   ovata.

Pleuronema   ovata,   new   species

Z)/ag^7705/5.—  Oval-shaped   ciliates,   70.8-
82.8    nm    long   and    53.4-60.6    iim.    wide.

£^.     WN

Figs.  8-9.     Pleuronema  ovata.  8,  Ventral  side  of  a  stained  specimen  (x  1510).  9,  Dorsal  side  (x  1360).
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Spherical   macronucleus  of   15.6-2 1 .2   /um  x
1 5.9-20. 1  ixm  in  size,  with  two  adjacent  mi-
cronuclei   of   2.3-2.5   ixm   in   diameter.   The
oral   area   is   of   51-57   ixm  in   length  with   a
infraciliature   reduced   to   a   paroral,   an   an-

terior membrane  M 1 ,  and  two  membranoid
segments   M2   and   M3   (stichomonads).   Fif-

teen-16  ventral  kinetics,  6  of  which  con-
verge in  a  "V"  zone  located  anterior  to  the

posterior   pole.   Freshwater.
Although   the   oral   region   of   Pleuronema

is   situated   laterally,   we   call   the   zone   that
includes   the   oral   region   "ventral"   and   the
opposite   "dorsal"   to   make   this   description
correspond  to   those   of   other   scuticociliates.
The   pericytostpmal   structures   have   tradi-

tionally been  included  in  the  paroral  for-
mation, but  their  kinetosomic  composition

is  different  from  that  of  the  latter,  and  they
include   two   zones,   M2   and   M3   (sticho-

monads), separated  by  an  area  without  ki-
netosomes.   The   fibrillar   components   of   the
pericytostomal   structures   are   also   different
from  those   of   the   paroral   formation.

Urotricha   species

General   morphology.—  Ciliates,   rounded
oval   in   appearance,   48-55.2   yum   in   length,
and  45-48  ixm.  in  width.  They  have  an  oral
opening  located  in  the  anterior  pole  of   the
individual,   which   is   2.9-3.6   ^m   long   and
2.2-3.2   ixm   wide.   The   oval   macronucleus   is
19.2-22.2   ixm   long   and   13.2-15.4   jum   wide.
The   micronucleus,   is   located   beside   the
macronucleus,   and   is   spherical   with   a   di-

ameter of  4.8-6  ixm..  The  contractile  vacuole
pore  is  located  half-way  along  the  body  be-

tween the  kinetics  12  and  13,  and  is  31.2-
32.4   ixm.   from   the   anterior   pole   and   21.6-
22.4  ixm.  from  the  posterior  pole  of  the  cil-
iate  (Fig.  10;  Table  4).

Somatic   infraciliature.   —There   are   45-48
somatic   kinetics   that   run   between   the   area
near  the  oral  opening  and  a  posterior  zone
without   kinetosomes.   Three   of   these   kine-

tics are  shorter  than  the  rest  as  they  abut  on
the  brush.  The  posterior  end,  where  the  so-

Fig.  10.    General  view  of  Urotricha  rotunda  show-
ing the  cilia  and  the  nuclear  components.

matic  kinetics  are  broken  off,  is  40.8-42  jum
from   the   anterior   pole   and   14.6-15.2   ;um
from   the   posterior   pole.   Each   somatic   ki-
nety   has   30-36   pairs   of   kinetosomes.   The
number   of   pairs   of   kinetosomes   is   slightly
less  on  the  dorsal  side  than  on  the  ventral:
30-32   vs.   33-36.   The   3-4   most   anterior
pairs  of  each  kinety  are  more  closely  grouped
forming   a   border   1.8-2.4   iim.   wide.   Each
pair   of   somatic   kinetosomes   has   three   de-

rivatives: the  two  associated  with  the  right
kinetosome   are   kinetodesmal   fibril   and
postciliary   microtubules,   and   those   associ-

ated with  the  left  kinetosome  are  transverse
microtubules.

In   the   posterior   area   of   the   ciliate   there
are   6-8   groups   of   2-4   kinetosomes   each.
The  kinetosomes  of  each  group  appear  con-

nected to  each  other  by  means  of  a  fibrous
structures,  in  such  a  way  that  each  group  as
a   whole,   has   a   circular   appearance.   These
caudal   kinetosomal   groups   (CKG)   give   use
to   the   caudal   cilia   (Figs.   11-13;   Table   4).

Oral   infraciliature.   —This   is   made   up   of
two   structures:   the   perioral   formation   (PF)
and  the  adoral  organellar  complexes  (brush).

The   perioral   formation   (PFO)   consists   of
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a  crown  of   22-24  pairs  of   kinetosomes  that
circle  the  oral   opening.  From  each  of  these
pairs  of  kinetosomes  and  towards  the  buccal
opening,  there  is  a  fibrous  bundle  of  1 .3-1 .5
jum  long.  The  perioral  formation  as  a  whole
is  10. 8-11. 4  ixm  long  and  6.6-7.8  jum  wide.

There   are   three   adoral   organellar   com-
plexes (brush  kinetics)  (Bl,  B2  and  B3)  run-

ning more  or  less  meridionally  from  the  an-
terior part  of  the  ciliate  to  its  equatorial  zone.

Bl   is   the  most   anterior,   10.8-1  1.9   iim  from
the   anterior   pole   and   48.1-50.8   jum   from
the  posterior  pole  of  the  ciliate;  it  is  2.6-3.3
(im  long  and  is  made  up  of  two  rows  that
have  a  total   of  7-10  kinetosomes.  B2  is   13-
14.4   iim  from  the   anterior   pole,   and  47-49
fj.m  from  the  posterior   pole   of   the  individ-

ual; it  is  1.7-2.3  ij,m  long  and  is  made  up  of
6-7   kinetosomes   grouped   in   two   rows.   B3,
the  most  posterior,  is  15-17.1  /um  from  the
anterior   pole   and   46.8-47.9   ij.m   from   the
posterior  pole  of  the  ciliate;  it  is  1.2-1.9  ^m
long  and  has  3-4  kinetosomes  (Figs.  1 1  and
12;  Table  4).

Fig.  1 1 .  Urotricha  rotunda.  PFO:  perioral  forma-
tion; Bl,  B2  and  B3:  brush  kinetics;  CKG:  caudal  ki-

netosomic  groups.

Taxonomic   position.   —The   specimens
studied   belong   to   the   class   Prostomatea
Schewiakoff   1  896,   order   Prorodontida   Cor-

liss   1974,   Family   Urotrichidae   Small   &

Fig.  12-13.     12,  Urotricha  rotunda.  The  ventral  side  of  a  stained  specimen  (x  1800).  13,  Urotricha  rotunda.
Dorsal  surface.  The  caudal  kinetosomic  groups  can  be  observed  ( x  1 800).
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Lynn   1985,   and   genus   Urotricha   Claparede
&   Lachmann   1895.   The   best-known   species
of   this   genus   are:   Urotricha   castalia   Mufioz
etal.   1987;   U.  puytoraciT>rsLgtsco  t\3\.   1974;
U.   sphaerica   Groliere   1977;   U.   apsheronica
Alekperov   1983;   t/.   pelagica   Wilbert   1986;
U.   armata   Kahl   1927   (Foissner   1984);   U.
ovata   Kahl   1926   (Foissner   1979);   U.   ma-
crostoma   Foissner   1983;   U.   agilis   Stokes
1886   (Foissner   1979);   U.   ondina   Mufioz   et
al.   1989;   U.   armata   Kahl   1927   (Dragesco
1960);   U.   satrophila   Kahl   1935   (Patsch
1974);  U.  v/rrea  Martin-Gonzalez  et  al.  1985;
U.  na/5  Muiioz  et  al.   1987;  U.  venatrix¥jah\
1935;   U.   farcta   Dragesco   et   al.   1974;   U.

faurei   Dragesco   et   al.   1974;   U.   baltica   Cza-
pik   &   Jordan   1976;   U.   corlissiana   Song   &
Wilbert   1989,   and  U.   valida   Song  &  Wilbert
1989.   The   species   that   permit   a   more   de-

tailed comparison,  due  to  the  fact  that  there
is   more   biometric   data   available,   are   A,   U.
castalia,   F,   U.   armata,   G,   U.   ovata,   J,   U.
ondina,   L,   U.   satrophila,   M,   U.   vitrea,   N,
U.  nais.  With  respect  to  these  7  species,  our
specimens   differ   from  U.   castalia   in   10;   U.
armata  in  15;   U.   ovata  in  10;   U.   ondina  in
1 1;  [/.  satrophila  in  10;  U.  vitrea  in  10  and
from  U.  nais  in  1 3  of  the  1 6  characteristics
it   has   been   possible   to   consider:   1,   body
length;  2,  body  width;  3,  length  of  the  mac-
ronucleus;   4,   width  of   the  macronucleus;   5,
distance   between   the   posterior   end   of   the
adoral   organelles   (brush)   and   the   anterior
pole;   6,   distance  between  the  posterior  end
of  the  adoral  organelles  (brush)  and  the  pos-

terior pole;  7,  Bl  length/number  of  kinetics/
number   of   kinetosomes;   8,   B2   length/num-

ber of  kineties/number  of  kinetosomes;  9,
B3   length/number   of   kineties/number   of   ki-

netosomes; 10,  number  of  somatic  kinetics;
1 1 ,  number  of  kinetosomes  of  the  somatic
kinetics;   12,   number   of   caudal   cilia;   13,
number   of   caudal   kinetosomal   groups
(CKG);   14,   number   of   kinetosomes   of   the
perioral   formation   (circumoral   corone);   15,
number   of   short   somatic   kinetics;   and   16,
number   of   adoral   organelles   (brush).   With

regard  to  the  ciliates  studied,   the  length  of
the   body   is   greater   in   U.   apsheronica,   U.
armada  (Dragesco  1960),  U.  venatrix  and  U.
baltica.  The  body  is  shorter  in  U.  ovata,  U.
macrostoma,   U.   agilis,   U.   ondina,   U.   satro-

phila, U.  vitrea,  U.  nais,  U.  farcta,  U.  faurei
and  U.   corlissiana,   being  similar  in  the  rest
of   the   species.   The   number   of   somatic
kinetics   is   higher   in   U.   sphaerica,   U.   ap-

sheronica, U.  venatrix,  U.  faurei  and  U.  val-
ida, and  lower  in  U.  armata,  U.  ovata,  U.

macrostoma,   U.   agilis,   U.   ondina,   U.   satro-
phila, U.  vitrea,  U.  nais,  U.  farcta  and  U.

baltica.   The   number   of   caudal   cilia   is   sim-
ilar in  U.  apsheronica,  U.  venatrix,  U.  faurei

and  U.  valida,  being  lower  in  the  rest  of  the
species.   The  number  of   kinetosomes  in   the
perioral  formation  is  higher  in  U.  puytoraci,
U.   sphaerica,   U.   apsheronica  and  U.   valida,
and   lower   in   U.   armata,   U.   ovata,   U.   ma-

crostoma, U.  ondina,  U.  vitrea,  U.  nais,  U.
farcta,   U.   faurei   and   U.   corlissiana.   Due   to
these   various   differences,   we   conclude   that
our  specimens  represent  a  new  species,  Uro-

tricha rotunda  (Table  5).

Urotricha   rotunda,   new   species

Diagnosis.— CiMoXQS,  round  or  oval  in  ap-
pearance, 48-55.2  jum  long  and  45-48  Mm

wide.   Oval   macronucleus   (19.2-22.2   ^m   x
13.2-15.4   jum   in   size)   with   an   adjacent
spherical   micronucleus   4.8-6   ixm   in   diam-

eter. 45-48  somatic  kinetics  broken  off  in
the  posterior   zone  of   the   body,   with   30-36
pairs   of   kinetosomes   each.   6-8   caudal   ki-

netosomal groups.  Perioral  formation  of  22-
24  pairs   of   kinetosomes.

Type  specimens:   permanent  slides  stained
with   silver   carbonate   technique,   deposited
in   the  Laboratorio   de  Biologia   General,   De-
partamento   de   Biologia   Animal   I   (Zoolo-
gia),   Facultad   de   Biologia,   Universidad
Complutense,   ref   n.   2314   a-f   {Pseudocohn-
ilembus   fluviatilis),   ref   no.   3126   a-g   {Pleu-
ronema   ovata),   ref   no.   2788   a-1   {Urotricha
rotunda).



VOLUME  107,  NUMBER  2 237

Acknowledgments

Special   thanks   are   due   to   professor   D.
Lynn   for   the   revision   and   the   critical   com-

ments of  this  manuscript.  This  work  was
supported   by   the   C.I.C.Y.T.   grant   NAT90-
0059.

Literature   Cited

Agamaliev,  F.  G.  1983.  Ciliates  of  the  Caspian  Sea.
Systematics,  Ecology,  Zoogeography.  Nauka,
Leningrad,  220  pp.

Alekperov,  L  Kh.  1983.  New  species  of  ciliates
(Gymnostomata)  from  water  bodies  of  Azer-

baijan.—Zoologicheskii  Zhumal  63:1417-1420.
Claparede,  E.,  &  J.  Lachmann.  1895.  Etudes  sur  les

infusoires  et  les  rhizopodes.  —  Memoires  Institut
Naturel  Genevois  5:1-260.

Corliss,  J.  O.  1974.  The  changing  world  of  ciliate
systematics:  historical  analysis  of  past  efforts  and
a  newly  proposed  phylogenetic  scheme  of  clas-

sification for  the  protistan  phylum  Ciliopho-
ra.  — Systematic  Zoology  23:91-138.
.   1979.  The  Ciliated  Protozoa.  Pergamon  Press,
Oxford,  455  pp.

Czapik,  A.,  &  A.  Jordan.  1976.  Les  cilies  psammo-
philes  de  la  mer  Baltique  aux  environs  de
Gdansk.— Acta  Protozoologica  15:423-446.

De  Puytorac,  P.,  et  al.  1974.  Proposition  d'une  clas-
sification du  phylum  Ciliophora  Doflein  1901.—

Comptes  Rendus  Academic  Science  Paris  278:
2799-2802.

Dragesco,  J.  1960.  Cilies  mesopsammiques  litto-
raux. — Travaux  Station  Biologic  Roscoff  1 2 : 3  5  6
pp.
.   1968.  Les  genres  PleuronemaDuiaTdin,Schi-
zocalyptra  nov.  gen.  et  Histiobalantium  Stokes
(cilies  holotriches  hymenostomes).  — Protisto-
logica  4:85-106.
,  &  A.  Dragesco-Kemeis.    1986.    Cilies  libres
de  I'Afrique  intertropicale.  Ed.  Institut  Frangais
de  Recherche  Scientifique  pour  la  Developpe-
ment  en  cooperation.  Collection  Faune  Tropi-
cale  n°  26,  559  pp.
,  F.  Iftode,  &  G.  Fryd-Versavel.  1974.  Con-

tribution a  la  connaisance  de  quelques  cilies
Holotriches  Rhabdophores:  L  Prostomiens. —
Protistologica  10:59-75.

Dujardin,  F.  1836.  Sur  les  organismes  inferieurs.—
Annales  de  Sciences  naturelles  (Zoologie)  5: 193-
205.

Evans,  F.  R.,  &  J.  C.  Thompson,  Jr.  1964.  Pseudo-
cohnilembus  n.  fam.,  a  Hymenostome  ciliate
family  containing  one  genus,  Pseudocohnilem-

bus  n.  g.,  with  three  new  species.— Journal  of
Protozoology  11:344-352.
,&  J.  O.  Corliss.    1964.   Morphogenesis  in  the
hymenostome  ciliate  Pseudocohnilembus  per-
salinus  and  its  taxonomic  and  phylogenetic  im-

plications.—Journal  of  Protozoology  11:353-
370.

Femandez-Leborans,  G.,  &  M.  Castro  de  Zaldumbide.
1984.  Morphology  of  three  species  of  free-liv-

ing marine  ciliata:  Pseudocohnilembus  canta-
bricus  n.  sp.,  Paralembus  asturianus  n.  sp.,  Uro-
nema   castellonensis   n.   sp.   (Ciliophora,
Scuticociliatida).— Archiv  fiir  Protistenkunde
128:159-168.
,  & .    1986a.   Two  new  marine  scutico-
ciliates:  Pseudocohnilembus  antoniensis  and
Pseudoconhnilembus  portuensis  (Ciliophora).  —
Microbios  47:7-22.
,  & .    1986b.    The  morphology  of  ^«o-
phrys  arenicola  sp.  nov.  (Ciliophora,  Scutico-

ciliatida).—Journal  of  Natural  History  20:713-
721.

Foissner,  W.  1979.  Okologische  und  Systematische
Studien  iiber  das  Neuston  alpiner  Kleingewas-
ser,  mit  besonderer  Berucksichtigung  der  Cil-
iaten.  — International  Revue  der  gesammten
Hydrobiologie  64:99-140.
.    1983.    Taxonomische  Studien  iiber  die  Cil-
iaten  des  GroBglocknergebietes  (Hohe  Tauem,
osterreich). —Annales  der  Naturhistorische  Mu-
seiim  Wien  84:49-85.
.    1984.    Morphologie  und  Infraciliatur  einiger
limnischer  Ciliaten  (Protozoa:  Ciliophora).—
Schweizerische  Zeitschrift  fiir  Hydrobiologie  46:
210-223.
.    1985.   Die  Morphologie  und  die  Infraciliatur
einiger  limnischer  Ciliaten  (Protozoa:  Cilioph-

ora) aus  dem  Darm  der  Seeigel  (Euechinoidea)
Paracentrotus  lividus  und  Arbacia  lixula.— Ar-

chiv fur  Protistenkunde  130:355-366.
,  &  N.  Wilbert.    1981.   A  comparative  study  of
the  infraciliature  and  silverline  system  of  the
freshwater  scuticociliates  Pseudocohnilembus
putrinus  (Kahl,  1928)  nov.  comb.,  P.  pusillus
(Quennerstedt,  1869)  nov.  comb.,  and  the  ma-

rine form  P.  marinus  Thompson,  1966.— Jour-
nal of  Protozoology  28:291-297.

Groliere,  C.  A.  1 977.  Contribution  a  I'etude  des  cilies
des  sphaignes  et  des  etendues  d'eau  acides.  I.
Description  de  quelques  especes  de  gymno-
stomes,  hypostomes  hymenostomes  et  hetero-
triches.— Annales  Station  Biologic  Besse-en-
Chandesse  10:265-297.
,  &  R.  Detcheva.    1974.    Description  et  sto-
matogenese  de  Pleuwnema  puytoracin.  sp.  (Cil-

iata, Holotricha).— Protistologica  10:91-99.



238 PROCEEDINGS  OF   THE   BIOLOGICAL   SOCIETY   OF   WASHINGTON

Kahl,  A.  1926.  Neue  und  wenig  bekannte  Formen
der  holotrichen  und  heterotrichen  Ciliaten.—
Archiv  fiir  Protistenkunde  55:197-438.
.    1927.   Neue  und  erganzende  Beobachtungen
holotricher  Ciliaten.  I.— Archiv  fur  Protisten-
kunden  60:34-129.
.    1935.  Urtiere  order  Protozoa.  I.  Wimpertiere
order  Ciliata  (Infusoria).  In  F.  Dahl,  Die  Tier-
welt  Deutschlands,  G.  Fischer,  Jena.

Kent,  W.  S.  1881.  A  manual  of  the  infusoria.  D.
Bogue,  London,  913  pp.

Lynn,  D.  H.  1988.  Cytoterminology  of  cortical  com-
ponents of  ciliates:  somatic  and  oral  kinetids.—

BioSystems  21:299-307.
Martin-Gonzalez,  A.,  S.  Serrano,  &  D.  Femandez-Ga-

liano.  1985.  Urotricha  vitrea  n.  sp.  (Cilioph-
ora,  Prorodontina):  general  morphology  and  cy-
tological  events  during  the  conjugation  process.  —
Canadian  Journal  of  Zoology  63:1885-1891.

Munoz,  A.,  C.  Tellez,  &  D.  Femandez-Galiano.  1987.
Morphology  and  infraciliature  in  Urotricha  nais
sp.  nov.  Urotricha  castalia  sp.  n.  (Ciliophora,
Prorodontina).— Acta  Protozoologica  26:197-
204.
,  ,   &  .     1989.     Description   of   the
infraciliature  and  morphogenesis  in  the  ciliate
Urotricha  ordina  n.  sp.  (Prorodontida,  Urotri-
chidae).— Journal  of  Protozoology  36:104-109.

Patsch,  B.  1974.  Die  Aufwuchsciliaten  des  Natur-
lehrparks  haus  Wildenrath.  — Dissertation
Mathematical-  Natural  Fakul.,  University  of
Bonn.

Schewiakoff,  W.  1896.  Beitrage  zur  Kenntniss  der
holotrichen  Ciliaten.  — Bibliographic  Zoolo-
gische  5:1-77.

Small  E.  B.  1967.  The  Scuticociliatida,  a  new  order
of  the  class  Ciliatea  (Phylum  protozoa,  Subphy-

lum  Ciliophora).— Transactions  of  the  Ameri-
can Microscopical  Society  86:  345-370.

,  &  G.  A.  Antipa.    1978.  Cortical  differentiation
in  Pleurocoptes  furgasoni  n.  sp.,  thigmotactic
pleuronematine  scuticociliate  epizoic  on  the  bat
starfish.— Transactions  of  the  American  Micro-

scopical Society  97:540-548.
,&  D.H.Lynn.    1985.   Phylum  Ciliophora.  Pp.
393-575  in  J.  J.  Lee,  S.  H.  Hutner,  &  E.  C.
Bovee,  eds.,  Illustrated  guide  to  the  protozoa.
Society  of  Protozoologists,  Allen  Press,  Law-

rence, Kansas.
Song,  W.,  &  N.  Wilbert.  1989.  Taxonomische  Un-

tersuchungen  an  Aufwuchsciliaten  (Protozoa,
Ciliophora)  im  Poppelsdorfer  Weiher,  Bonn.  —
Lauterbomia  H.  3:2-221.

Stokes,  A.  C.  1986.  A  preliminary  contribution  to-
wards a  history  of  the  freshwater  infusoria  of

the  United  States.  —Journal  of  the  Trenton  Nat-
ural History  Society  1:71-344.

Thompson,  J.  C,  Jr.  1966a.  Pseudocohnilembusmar-
inus  n.  sp.,  a  hymenostome  ciliate  from  the  Vir-

ginia coast.— Journal  of  Protozoology  13:463-
465.
.  1966b.  Potomacus  pottsi  n.  g.,  n.  sp.,  a  hy-

menostome ciliate  from  the  Potomac  river.—
Journal  of  Protozoology  13:459^62.

Wilbert,  N.  1986.  Beitrag  zur  Morphologic  und  oko-
logie  einiger  planktischer  Ciliaten  aus  dem  Pop-

pelsdorfer Weiher  in  Bonn  (BRD).— Archiv  fur
Protistenkunde  131:59-69.

Laboratorio   Biologia   General,   Departa-
mento   de   Biologia   Animal   I   (Zoologia),   Fa-
cultad   de   Biologia,   Universidad   Complu-
tense,   28040   Madrid,   Spain.



PROC.  BIOL.  SOC.  WASH.
107(2),  1994,  pp.  239-255

MORPHOLOGICAL   VARIABILITY   IN
WARM-TEMPERATE   AND   SUBTROPICAL

POPULATIONS   OF   MACRODASYS

(GASTROTRICHA:   MACRODASYIDA:   MACRODASYIDAE)
WITH   THE   DESCRIPTION   OF   SEVEN   NEW   SPECIES

Wayne   A.   Evans

Abstract.—  S&YQXi   new   species   of   Macrodasys,   M.   ancocytalis,   M.   achrado-
cytalis,   M.   deltocytalis,   M.   meristocy  talis,   M.   dolichocytalis,   M.   blysocytalis   and
M.   stenocytalis   (Gastrotricha:   Macrodasyida:   Macrodasyidae)   are   described
from   warm   temperate   and   subtropical   marine   sediments   along   the   Atlantic   and
Gulf   coasts   of   Florida,   U.S.A.   Multivariate   analyses   of   morphometric   char-

acters reveal  that  the  shape  and  size  of  the  reproductive  organs  are  the  most
useful   characters   for   discriminating   among   species.   The   numerically   abundant
species   M.achradocytalis   and   M.   meristocytalis   displayed   the   widest   geographic
range.   High   morphological   variability   within   Macrodasys   populations   at   certain
locations  can  be  attributed  to  the  presence  of   two  or  more  species.

During  previous   investigations   of   the   ma-
rine gastrotrich  fauna  of  warm  temperate

and   subtropical   sandy   sediments   along   the
Atlantic   and   Gulf   coasts   of   Florida,   U.S.   A
(Evans   1992),   several   populations   belong-

ing to  the  genus  Macrodasys  were  observed
that   exhibited   differences   in   both   internal
and   external   morphology.   Subsequently,   I
sampled   nine   locations   in   southern   Florida
(Fig.   1):   Honeymoon   Island   (three   loca-

tions), Crandon  Park  on  Key  Biscayne  (two
locations).   Sombrero   Beach   on   Vaca   Key
(one   location),   Bahia   Honda   Key   (two   lo-

cations), and  Key  West  (one  location).  Vari-
ability of  morphology  of  the  forms  within

Macrodasys  populations  at  each  location  was
quantified   and   overall   variability   within
populations  was  used  to  discriminate  among
forms,   to   identify   critical   taxonomic   char-

acters, and  to  assess  the  taxonomic  status
of   each   form.   Particular   attention   was   paid
to   the   size   and   shape   of   the   reproductive
organs.

Members  of  the  genus  Macrodasys  are  si-
multaneous hermaphrodites  with  a  repro-

ductive system  that  consists  of  paired  testes

with  vasa  deferentia,   a  single  ovary,  a  fron-
tal  organ  which  receives  and  stores  allo-

sperm,   and   a   caudal   organ   which   gathers
autosperm  and   passes   them  to   the   partner
during   copulation.   The   frontal   organ   con-

sists of  an  anterior  seminal  receptacle  and
a   posterior   spermatheca.   The   caudal   organ
comprises   an   anterior   glandulomuscular
structure  and  a  posterior  glandular  sac  ("an-

trum feminum"  of  Remane  1924).  Ruppert
(1978)  provides  a  histological  account  of  the
functional   anatomy   of   the   reproductive   sys-

tem in  two  undescribed  species  of  Macro-
dasys.

Materials   and   Methods

Littoral   and   sublittoral   sediments   were
collected   at   each   location   in   January,   1  992
with   a   hand-held   piston   corer.   The   gastro-
trichs  were  extracted  by  means  of  serial  de-
cantation   with   isosmotic   MgClj   (see   Evans
&   Hummon   1991).   Specimens   were   located
at  30  X  under  a  stereomicroscope,  mounted
on   glass   slides,   and   observed   under   No-
marski   differential   interference   contrast   op-



Fernández Leborans, Gregorio
María

 and Novillo, A. 1994. "3 New Species Of Ciliate In The Genera
Pseudocohnilembus, Pleuronema, And Urotricha (Ciliophora)." Proceedings of
the Biological Society of Washington 107, 221–238. 

View This Item Online: https://www.biodiversitylibrary.org/item/110034
Permalink: https://www.biodiversitylibrary.org/partpdf/49030

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 22 September 2023 at 20:20 UTC

https://www.biodiversitylibrary.org/item/110034
https://www.biodiversitylibrary.org/partpdf/49030
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

