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Table  1.    Numbers  of  individuals  in  each  species  found  at  two  locations  in  Clear  Creek  County,  Colorado.
General  distributions  and  descriptions  for  each  species  are  given  in  Ramazzotti  and  Maucci  (1983).

Echiniscus  blumi  Richters,  1 903
Echiniscus  wendti 'R.icYiXer^,  1903
Milnesium  tardigradum  Doyere,  1 840
Hypsibius  convergens  (Uvbano'wicz,  1925)
Ramazzottius  oberhaeuseri  (Doyere,  1 840)
Isohypsibius  pappi  (Iharos,  1966)
Isohypsibius  landalti  (Iharos,  1966)
Hebesuncus  conjungens  (Thulin,  1911)
Diphascon  nodulosum  (Ramazzotti,  1957)
Diphascon  pingue  (Marcus,  1936)
Diphascon  recamieri  Richters,  1911
Macrobiotus  caelicola  new  species
Macrobiotus  harmsworthi  Murray,  1907
Macrobiotus  hufelandi  Schultze,  1834
Minibiotus  intermedins  (Plate,  1888)
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regularly-shaped,   equal-sized   pores   (exam-
ple of  pores  in  posterior  end  shown  in  Fig.

lA).   Buccal   lamellae   present.   Buccal   ring
with   distinct   dentation.   Buccal   tube   with
ventral   tube  support;   buccopharyngeal   tube
66  ixm  long,   5   ixm  wide.   Pharyngeal   bulb
large,   wider   than  long;   apophyses   large;   2
macroplacoids,  the  first  8  ixm  long,  the  sec-

ond 6  ixm  long;  no  microplacoid  (Fig.  IB).
Furcae   as   shown   in   Fig.   IC.   Doubleclaws
large,  Y-shaped;  2  large  accessory  points  on
each   primary   branch;   primary   branch   long
and  thin,  17.5  ixm  in  leg  II,  32.5  ixm  in  leg
IV;  secondary  branch  short  and  close  to  base,
12.5  ium  in  leg  II,  20  iim.  in  leg  IV;  lunules
large   and   dentate   (Fig.   ID,   E).   Sclerotized
bar  below  the  claws  on  the  first  3  pairs  of
legs   (Fig.   2D).   USNM   235439.

Paratypes.—  Total   length   up   to   668   iim.
Buccopharyngeal   tube   length   66-70   yum,
width  5-6  )um,  distance  between  stylet  sup-

port insertion  and  end  of  tube  (=  pharyngeal
tube   length)   13-15   iim..   First   macroplacoid
length  8-10  /um,  second  macroplacoid  length
6-8   jum,   with   the   first   always   longer   than
the  second.  Sclerotized  bar  below  the  claws
in   all   specimens.   45   specimens:   USNM
235440-235442;   2   specimens   in   Dastych

collection   (Hamburg,   West   Germany);   2
specimens   in   Kristensen   collection   (Uni-

versity of  Copenhagen,  Denmark);  remain-
ing specimens  in  Kathman  collection  (Sid-

ney, British  Columbia).
Eggs.  —  Eggs  round,  up  to  1 24  iim  in  di-

ameter; covered  with  projections  up  to  34
^m  long  (Fig.  1 F);  projections  thin,  with  dark
patches   on   exterior,   apices   divided   into
multi-tipped   points,   some   with   tiny   setae
projecting  from  them  (Fig.  IG);  egg  surface
smooth   between   projections.   USNM
2354431-235444.

Type   locality.—  AW   specimens   were   col-
lected on  1 1  Aug  1986  at  4299  m,  Mt.  Ev-

ans, Clear  Creek  County,  Colorado,  U.S.A.
Etymology.—  Caelicola   is   a   masculine

Latin  word  meaning  dweller  in  heaven;  this
species  is  thus  named  because  it  was  found
at  such  a  high  altitude  as  well  as  pertaining
to  the  surname  of  the  person  in  charge  of
the  Mt.   Evans  Research  Station,   Dr.   Robert
Angell.

Discussion

This  is   the  first   report  of   a  Macrobiotus
species   with   a   sclerotized   bar   below   the
claws.  It  is  generally  thicker  and  larger  than
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Fig.  1 .  Macrobiotus  caelicola.  A,  Entire  animal,  ventral  view,  pores  cover  entire  ventral  and  dorsal  surfaces;
B,  Buccopharyngeal  apparatus;  C,  Furca;  D,  Claws  of  2nd  leg;  E,  Claws  of  4th  leg;  F,  Egg  (split);  G,  Projections
on  egg.  Scale  bars  in  ^m  as  follows:  A,  80;  B,  24;  C,  D,  10;  E,  12;  F,  40;  G,  12.

those  bars  found  in  species  of  Diphascon  or
Isohypsibius,   at   least   superficially   more
closely   resembling   the   leg   plate   of   some
echiniscids.   The   lower   portion   of   the   bar
appears  to  have  two  distinct  elliptical  areas
with   fine   spine-like   granulation,   but   these
could   not   be   clearly   discerned   using   light
microscopy,   even   at   2000   x   magnification
and  using  phase  contrast  lenses.

This   species  is   most   similar   to  Macrobi-
otus islandicus  Richters,  1 904  but  differs  in

the  following  characters.   Macrobiotus  islan-
dicus has  small  pores  arranged  in  transverse

rows  on  the  dorsal  and  lateral  surfaces,  while
M.  caelicola  has  irregularly-spaced  pores  not
in  transverse  bands  covering  both  the  dorsal
and  ventral  surfaces.  The  width  of  the  buc-

cal tube  for  M.  islandicus  is  much  larger
than   for   M.   caelicola,   with   the   width   to
length   ratio   being   approximately   14%   for
M.  islandicus  and!  .5-S. 5%  for  M.  caelicola.
There  is  a  curve  in  the  rostral  part  of  the

buccal  tube  for  M.  islandicus,  while  the  buc-
cal tube  for  M.  caelicola  is  straight.  Both

macroplacoids   are   longer   in   M.   islandicus
than  in  M.  caelicola,   and  their   profiles  are
smooth  in  M.  islandicus  but  rough-edged  in
M.  caelicola.  In  M.  islandicus  the  secondary
branch  of  each  doubleclaw  is  inserted  half-

way or  slightly  more  than  halfway  up  the
primary   branch,   while   in   M.   caelicola   the
secondary   branch   is   inserted   approximately
one-third  of  the  distance  from  the  base  of
the  primary  branch;  both  branches  are  long-

er and  thinner  in  M.  caelicola.  The  lunules
are  always  obvious  and  dentate  in  M.  cae-

licola. The  eggs  of  M.  caelicola  are  larger
(mean  diameter  of  120  yum)  than  for  M.  is-

landicus (90-100  Mm  diameter).  The  pro-
jections on  the  eggs  of  M.  islandicus  are  11-

12  jiva  maximum  length,  while  those  of  M
caelicola   are   much  longer   (mean  length   =
20  jum  for  9  eggs),  reaching  34  ^m  in  some
eggs.  No  other  Macrobiotus  species  have  eggs
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with  the  characters  of  M.  caelicola.  If  eggs
are  not  used  for  differentiation  from  other
species,   there   are   only   two   other   moss-
dwelhng  Macrobiotus  species  with  the  com-

bined characters  of  cuticular  pores,  two  ma-
croplacoids,   and   no   microplacoid.   They   are
M.   islandicus   and   Macrobiotus   annae
Richters,   1908.   M.   caelicola  differs  from  M.
islandicus  as  discussed  above,  and  from  M.
annae  in  that  M.  annae  is  a  small  tardigrade
(length  to  370  ixm)  and  has  a  narrow  buccal
tube   (3   )um),   a   small   oval   pharynx,   small
claws,   and  small   smooth  lunules.

The   1  5   species   of   tardigrades   collected
during  this  study  increase  the  number  known
from  Colorado  from  31  to  37.  Although  all
15  species  were  collected  at  high  altitudes,
none  of  them  appear  to  be  restricted  to  these
altitudes,  since  all  of  them  (except  the  newly
reported  species)   have  been  reported  else-

where at  much  lower  altitudes.
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PYCNOGONIDA   OF   THE   WESTERN
PACIFIC   ISLANDS,   VII.

ON   SOME   RARE   SPECIES   FROM   THE
FLORES   SEA,   INDONESIA

K.   Nakamura   and   C.   Allan   Child

Abstract.—  During   a   fisheries   research   cruise   by   the   Japanese   fisheries   re-
search vessel  Hakuho  Maru,  in  the  Flores  Sea,  Indonesia,  a  joint  cruise  with

LON-LIPI,   Indonesia,   WESTPAC,   IOC-UNESCO,   and   the   Ocean   Research
Institute  of  the  University  of  Tokyo,  two  trawling  stations  resulted  in  the  capture
of  several   rare  species  of   pycnogonids.   Two  of   these  species  were  taken  only
for  the  second  time  since  their  original  descriptions  in  1908;  Bathyzetes  setiger
(Loman),   ^.ndAscorhynchus  levissimus  Loman.  They  are  refigured  and  discussed
in   light   of   current   morphological   knowledge.   Three   other   species   rare   in   lit-

erature were  taken  and  are  discussed;  Hemichela  micrasterias  Stock,  Pallenopsis
tydemani   tydemani   Loman,   and   Colossendeis   leptorhynchus   Hoek,   while   the
cosmopolitan   species   C.   macerrima   Wilson   was   also   taken.   Pigrogromitus   tim-
sanus   Caiman,   collected   at   a   shore   station   near   the   Celebes,   has   also   been
included.

During  the  course  of  joint  research  cruise
KH-85-1   in   the   Flores   Sea,   Indonesia,   in-

volving LON-LIPI,  Indonesia,  and  WEST-
PAC, IOC-UNESCO  with  the  vessel  Ha-

kuho Maru,  Ocean  Research  Institute  of  the
University  of  Tokyo,  two  trawl  stations  were
made  in   about   600  meters   which  resulted
in  the  capture  of  five  rare  or  little  known
pycnogonids.   Two   of   these   species,   Asco-
rhynchus   levissimus   Loman  and   Bathyzetes
setiger  (Loman),  were  taken  only  for  the  sec-

ond time  since  their  description  in  1908.
Three   other   species,   Hemichela   micrasteri-

as  Stock,   Pallenopsis   tydemani   tydemani
Loman,   and   Colossendeis   leptorhynchus
Hoek,   have  few  specimens  recorded  in   lit-

erature and  are  thus  relatively  rare.  The  very
common   Colossendeis   macerrima   Wilson
was  also  captured  at  one  of  the  stations.  This
frequency  of  capture  suggests  a  rich  faunal
assemblage,   particularly   from   so   few   sta-

tions. This  richness  is  in  keeping  with  the
literature   of   Indonesian   pycnogonids   which
has,  since  the  first  large  monograph  by  Lo-

man in  1 908,  consistently  proved  that  there
are  great  numbers  of  pycnogonid  species  and
specimens  to  be  found  in  this  huge  archi-
pelago.

Stock   (1953)   recorded   additional   pycno-
gonid fauna  in  his  Indonesia-Philippine  re-

port and  there  have  been  other  Indonesian
faunal  listings  in  subsequent  reports  on  that
region   (Stock   1954,   1968,   1983,   1985).   The
rarity  of  the  many  species  known  to  inhabit
Indonesia  may  be  in  part  due  to  the  past
minimal   collecting   frequency   for   the   whole
archipelago,  particularly  in  the  deeper  slope
and  basin  areas  of  its  various  seas.

The  distribution  pattern  of  the  two  rarest
species,  known  from  their  two  captures  only,
is,   of   course,   central   Indonesia.   That   of
Hemichela   micrasterias   is   along   a   corridor
from   Indonesia   to   central   Japan,   including
the   Philippines.   The   distribution   of   Palle-

nopsis t.  tydemani  is  only  known  from  In-
donesia and  Japan,  from  100  to  800  meters.

Members   of   the   genus   Colossendeis   have
usually   been   found   to   be   cosmopolitan   in
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