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Fig.  \.  Danipussella  rhamphodes.  new  species.  Male  (holotype:  NSMT-Crl  1412).  1.  internal  view  of  right
valve;  2.  internal  view  of  left  valve;  3.  internal  view  of  anterior  part  of  right  valve;  4.  right  first  antenna;  5.  right
second  antenna;  6.  right  mandible;  7.  idem,  distal  part;  8.  right  maxillula;  9.  left  first  walking  leg;  10.  left  second
walking  leg;  1 1.  left  third  walking  leg;  12.  furca  (arrow),  abdominal  bristle,  and  copulatory  appendage;  13.  brush-

like organ;  14.  lip;  15.  Oesophagal  chewing  apparatus.
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Fig.  2.  Danipussella  rhamphodes,  new  species.  Male  (holotype:  NSMT-Crll412).  1.  internal  view  of  left
valve;  2.  idem,  anterior  part;  3.  internal  view  of  right  valve;  4.  idem,  anterior  part;  5.  lip  and  testis;  6.  legs  (leg
2  broken)  and  testis;  7.  furca  (arrow)  and  copulatory  appendage.  Each  bar  represents  0.05  mm.

broad,   forming   a   large   vestibulum.   Adduc-
tor muscle  scar  pattern  not  clearly  visible.

Normal   pore   cannals   scattered.
First   antenna   (Fig.   1-4)   seven-segmented;

first   to   third   segments   gradually   decreasing
in  size;  fourth  segment  quadrangular  in  lat-

eral view;  fifth  to  seventh  segments  very

short,  each  with  three,  four,  and  three  long
setae   respectively.

Second   antenna   (Fig.   1-5)   five-segment-
ed; first  segment  short,  with  a  long  ven-

trodistal   seta;   second   segment   somewhat
shorter   than  fourth  segment;   third  segment
(basis)   short,   with   a   long   mediolateral   seta
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and   a   very   small   exopodite   which   is   one-
segmented  and  has  one  short  terminal  seta;
fourth   segment   (first   endopodite   segment)
with  a  long  dorsal  subterminal  seta,  a  short
ventral   seta   arising  from  the  distal   third  of
the   ventral   margin,   and  a   long  ventrodistal
seta  which  is  1.6  times  as  long  as  the  fourth
segment;  terminal  segment  small,  about  one-
seventh  the  length  of   fourth  segment,   with
a   short   thin   seta   and   a   strong   long   claw,
which   is   3.75   times   as   long   as   the   fourth
segment.

Mandible   (Fig.   1-6,   7).   Masticatory   pro-
cess with  a  short  seta  on  the  anterior  margin;

distal  edge  toothed,  with  nine  teeth,  of  which
some  teeth   are   bifurcate   or   trifurcate.   Palp
four-segmented;  first  segment  as  long  as  sec-

ond and  third  segments  combined;  second
segment  about  one-half  the  length  of  third,
with  a  long  posterodistal  seta;  third  segment
with  two  setae,  an  anterior  subterminal  one
and  a  posterodistal  one;  fourth  segment  ro-

bust, having  a  thicker  cuticle  than  preceding
three   segments,   and   as   long   as   third   seg-

ment, with  a  short  anterior  subterminal  seta,
at  least  four  distal  setae  of  which  the  ante-
riormost  is  longer  and  stronger  than  the  oth-

ers, and  one  very  short  posterior  subter-
minal seta.

Maxillula   (Fig.   1-8)   furnished   with   three
masticatory  lobes;  first  and  second  lobes  ar-

ticulated with  basal  part,  with  three  and  four
terminal   setae   respectively   of   which   the
ventral   one  is   thicker   than  the  others,   and
furnished   with   minute   some   terminal   short
teeth;  third  lobe  connected  with  basal   part,
with   seven   terminal   setae.   Palp   unseg-
mented,   with   two   setiferous   ledges   along
dorsodistal   part,   each   with   one   long   seta,
and  two  long  distal  setae  of  which  the  ven-

tral one  is  thicker  than  the  other  and  fur-
nished with  minute  terminal  teeth.  Two  long

mouthward   directed   setae   present.   Respi-
ratory plate  with  about  ten  setae.

First   walking  leg  (Fig.   1-9;   Fig.   2-6)   four-
segmented;  first  segment  with  two  long  ven-

tral setae  arising  from  a  short  process  on  the
ventral   margin   as   illustrated;   third   segment

with   a   short   anterodistal   seta;   length   ratio
of  first  to  fourth  segments  and  terminal  claw
10:11.25:6:1:11.25.   Second   walking   leg   (Fig.
1-10)   slender,   with   an   anterodistal   seta   on
second  and   third   segments;   length   ratio   of
segments   and   terminal   claw   35:30:25:1:45.
Third   walking   leg   (Fig.   1-11;   Fig.   2-6)   slen-

der, with  an  anterodistal  seta  on  second  and
third  segments;  length  ratio  of  segments  and
terminal   claw   17.5:15:13.5:1:25.

Furca   and  abdominal   bristle   (sensu  Wou-
ters  1988)  (Fig.   1-12;  Fig.   2-7:   arrow).   Furca
consisting  of   a   pair   of   proximally   thickened
short   setae.   Abdominal   bristle   forming   a
short  thin  seta.

Copulatory   appendage   (Fig.   1-12;   Fig.
2-7).   Each   hemipenis   with   two   anteriorly
directed   large   processes,   terminating   in   a
round   tip;   dorsal   process   straight,   tapered;
ventral   process   beaklike,   articulated   with
basal  part,  having  a  thick  proximal  part  and
a   thin   distal   part   which   is   slightly   curved
ventrally.   Basal   posterodorsal   part   with   a
small   dorsally   pointing   process   and   a   long
recurved  tube,  whose  proximal  part  is  thick-

ened, near  preceding  process.  Testis  (Fig.
2-5,   6)   as   shown   in   figures.   Brush-shaped
organ   (Fig.   1-13)   located   near   the   base   of
the  first  walking  leg,  consisting  of  a  pair  of
lobes,   whose  length   is   about   five   times   as
long  as  wide;  each  lobe  with  long  filaments.

Lip   (Fig.   1-14;   Fig.   2-5)   with   hairs   along
anterior  margin  and  several  teeth-like  struc-

tures, as  illustrated.  Oesophagal  chewing
apparatus  (Fig.   1-15)  present  near  the  base
of  Hp.

Remarks.—  W  outers   (1988)   established
the  genus  Danipussella  based  upon  the  ma-

terials from  the  Comoros  as  a  monotypic
genus   within   the   family   Pussellidae,   con-

taining three  genera:  Anchistwcheles.  Pus-
sella,   and   Danipussella.   In   this   connection,
Warne   (1990)   proposed   the   classification   of
the   family   Bythocyprididae   (Bairdiacea).   in
which   he   considered   Pussellinae   as   a   sub-

family of  the  family,  and  assigned  Orlovi-
bairdia   McKenzie,   1978  and  the  new  genus
Bythopussella   to   the   Pussellinae.   Further,
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Danielopol   and   Wouters   (1992)   mention   an
as  yet  undescribed  new  pussellid  genus  from
Papua   New   Guinea.   Further   study   on   the
pussellid   ostracods   is   needed.

The   type   species   Danipussella   serpentina
and  the  present  new  species  are  quite  similar
to   each   other   in   morphology   of   both   hard
and  soft  parts.  Furthermore,  the  size  of  the
present   new   species   (0.568   mm)   is   almost
the   same   as   in   D.   serpentina   (0.59   mm),
which   is   much   larger   than   Pussella-ST^ccies
(0.26   mm).   As   Wouters   (1988:87)   predict-

ed, this  character  seems  to  have  taxonomic
value.   While  the  structure  of   the  copulatory
appendage  of   both  species  is   basically   sim-

ilar, the  morphology  of  the  ventral  process
is   a   useful   character   in   differentiating   be-

tween them.  D.  serpentina  has  a  long  snake-
like ventral  process,  while  D.  rhamphodes

has  a  beaklike  one.
Since  these  two  Danipussella-species   were

found   at   remote   distance   from   each   other
(the  Comoros  and  Fiji),  other  species  of  the
genus   might   be   distributed   widely   in   trop-

ical seas.

Pussella   fijiensis,   new   species
(Figs.  3,  4)

Specimen   examined.  —YioloXyxtQ,   male:
Fiji   (NSMT-Cr   11413).   The   specimen   was
collected   by   Dr.   Ken-Ichi   Tajika   from   the
Suva  Barrier  Reef  in  the  vicinity  of   Suva  in
Vitilxvu,   16   Oct   1985.

Description.  —¥tmdi[Q   unknown.   Male
(holotype).   Carapace   (Fig.   3-1,   2;   Fig.   4-1-
6)   thin,   0.452   (right),   0.445   (left)   mm  long,
0.181   (right),   0.177   (left)   mm   high.   Dorsal
and   ventral   margins   arched,   almost   parallel
to   each  other   in   anterior   two-thirds   of   the
length;   posterodorsal   margin   strongly
arched,  terminating  in  a  blunt  triangular  tip
where   ventral   and   dorsal   margins   meet;
posteroventral   margin   with   a   large   poste-

riorly pointing  process,  which  is  connected
with   vestibulum,   and  has   a   wide   base   and
a   terminal   spine;   anterior   margin   truncate,
weakly   arched;   anterior   surface   near   ante-

rior margin  with  two  large  anteriorly  point-
ing processes;  upper  one  smaller  than  lower

one,   both   connected   with   vestibulum   and
furnished   with   terminal   spine.   Surface   of
carapace  smooth,  with  scattered  normal  pore
canals;   radial   pore   canals   with   short   hairs
and   some   long   hairs.   Inner   margin   almost
parallel   to   anterior,   ventral,   and   postero-

dorsal margins;  anterior  inner  lammella
broad.   Hingement   indistinct,   but   a   small
round   process   detected   at   the   anterodistal
edge   of   the   right   hinge.   Adductor   muscle
scar   (Fig.   4-7)   consisting   of   four   scars   of
different   sizes   as   illustrated.

First   antenna   (Fig.   3-3)   seven-segmented;
first   to   third   segments   gradually   decreasing
in  size;  fourth  segment  quadrangular  in  lat-

eral view;  fifth  to  seventh  segments  very
small,  with  three,  four,  and  three  long  setae
respectively.

Second   antenna   (Fig.   3-4)   five-segment-
ed; first  segment  with  a  long  ventrodistal

seta;  second  segment  somewhat  longer  than
fourth;   third   segment   (basis)   short,   with   a
ventrodistal  seta  and  a  very  small  exopodite
consisting  of  one  segment,   terminating  in  a
short   seta;   fourth  segment  (first   endopodite
segment)  with  two  subterminal  setae,  a  long
distal   one,   and  a   short   ventral   one,   and  a
short   ventrodistal   claw-like   seta;   terminal
segment   small,   about   one-seventh   of   the
length   of   fourth,   with   a   short   ventrodistal
seta  and  a  long  claw  which  is  about  3  times
as  long  as  the  fourth  and  fifth  segments  com-
bined.

Mandible   (Fig.   3-5)   similar   to   preceding
species;   fourth   segment   of   palp   with   four
distal  setae  of  different  lengths.

Maxillula   (Fig.   3-6)   furnished   with   three
masticatory   lobes;   first   and   second   lobes
separated   from  base   of   maxillula,   with   two
terminal  setae,  the  ventral  one  being  thicker
than   the   other,   and   furnished   with   some
short   terminal   teeth;   third   lobe   connected
with   the   body,   with   four   distal   setae.   Palp
unsegmented,  with  one  long  dorsal  seta  and
two  long  distal  setae,  the  ventral  one  thicker
than   the   other,   and   furnished   with   some
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Fig.  3.  Pussella  fijiensis,  new  species.  Male  (holotype:  NSMT-Crll413).  1.  internal  view  of  right  valve;  2.
internal  view  of  left  valve;  3.  right  first  antenna;  4.  right  second  antenna  and  lip;  5.  right  mandible;  6.  right
maxillula;  7.  right  first  walking  leg;  8.  right  second  walking  leg;  9.  right  third  walking  leg;  10.  furca  (f)  and
copulatory  appendage  (c);  1 1.  brush-like  organ;  12.  oesophagal  chewing  apparatus.
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Fig.  4.  Pussella  fijiensis.  new  species.  Male  (holotype:  NSMT-Crl  1413).  1.  internal  view  of  right  valve;  2.
idem,  anterior  part;  3.  idem,  posterior  part;  4.  internal  view  of  left  valve;  5.  idem,  anterior  part;  6.  idem,  posterior
part;  7.  adductor  muscle  scar  (left);  8.  furca  and  copulatory  appendage;  9.  testes.  Each  bar  represents  0.05  mm.
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short   teeth.   Two   long   mouthward   directed
setae   present.   Respiratory   plate   with   about
ten  setae.

First   walking   leg   (Fig.   3-7)   four-segment-
ed; first  segment  with  two  long  ventral  setae

of   equal   length,   arising  from  a   process   on
the  middle  of  the  ventral  margin,  and  a  long
dorsodistal  seta;  third  segment  with  a  short
subterminal   seta   on   the   anterior   margin;
distal   claw   strong;   length   ratio   of   first   to
fourth   segments   and   distal   claw   8.75:10:
8.75:1:10.75.   Second   walking   leg   (Fig.   3-8)
more  slender  than  first  leg;  first  segment  with
a  long  ventral  seta;  second  segment  with  a
thin  seta  on  the  anterodistal  edge;  third  seg-

ment with  a  short  seta  on  the  anterodistal
edge;  length  ratio  of  first  to  fourth  segments
and   distal   claw   12.3:10:10.7:1:19.3.   Third
walking   leg   (Fig.   3-9)   similar   to   second
walking   leg;   length   ratio   of   first   to   fourth
segments   and   distal   claw   1  1.7:10:10.3:1:25.

Copulatory   appendage   (Fig.   3-10;   Fig.
4-8).   Each   hemipenis   consisting   of   a   round
basal   lobe,   clasping   apparatus   (hook-like
process  with  beak-like  tip  and  a  long  curved
claw-like  process),   and  long  copulatory  tube
bending   acutely   at   proximal   third   and   coil-

ing along  distal  third.  Testis  (Fig.  4-9)  coiled,
as  shown  in  figure.

Furca   (Fig.   3-10;   Fig.   4-8)   composed   of
two   juxtaposed   claw-like   processes   (shafts),
terminating   in   a   sharp   point.   A   bristle   is
present  between  the  two  shafts.

Brush-shaped  organ  (Fig.  3- 1 1)  consisting
of   a   pair   of   lobes,   whose   length   is   about
twice  as  long  as  wide;  each  lobe  with  long
filaments.

Lip   (Fig.   3-4)   with   hairs   along   anterior
margin.   Oesophagal   chewing  apparatus  (Fig.
3-12)  present.

Remarks.—  The   genus   Pussella   has   one
fossil   species:   P.   infraturonicaPokomy,   1989
from  Lower  Turonian  (90  million  years  B.P.)
of   Bohemia,   Czechoslovakia,   and   three   liv-

ing ones  including  the  present  new  species:
P.   botosaneanui   Danielopol,   1973   from
Cuba,   P.   danielopoli   Maddocks,   1976   from
Bermuda,   and   P.   fijiensis   sp.   nov.   Daniel-

opol &  Wouters  (1992)  discussed  the  evo-
lution of  the  interstitial  ostracods  based  upon

these  fossil   and  recent  pussellids  and  other
interstitial   species.

The   present   new   species   is   discernible
from  P.   botosaneanui   and   P.   danielopoli   in
the   shape   of   its   carapace.   As   described
above,  P.  fijiensis  has  two  anterior  and  two
posterior  processes  on  both  valves,   but  the
latter  two  species  have  one  anterior  and  one
posterior   processes   and   three   anterior   and
three  posterior  processes.  In  this  respect,  the
new  species   resembles   P.   infi-aturonica,   but
it  is  larger  and  more  elongate  than  Turonian
species   (Pokomy   1989).

In  the  male  of  P.  botosaneanui,  the  third
endopodite  segment  of  the  first  walking  leg
is   fused  with   the   distal   claw,   while   that   of
P.   fijiensis   clearly   separated   from   it.   The
copulatory  appendage  of  P.  fijiensis  is  much
different  from  that  of  P.  botosaneanui  in  the
shape  of   the   clasping  apparatus   and  copu-

latory tube.  The  male  of  P.  danielopoli  is
unknown.

As   Maddocks   (1976)   pointed   out,   further
research  is  needed  in  the  tropical  interstitial
environments,   since   our   knowledge   of   the
members  of  the  genus  Pussella  is  still  poor.
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ARCTODIAPTOMUS   NOVOSIBIRICUS   KIEFER,   1971
IN   ALASKA   AND   NORTHWEST   TERRITORIES,

WITH   NOTES   ON   A.   ARAPAHOENSIS   (DODDS,   1915)
AND   A   KEY   TO   NEW   WORLD   SPECIES   OF

ARCTODIAPTOMUS   (COPEPODA:   CALANOIDA)

Edward   B.   Reed

Abstract.—  Yii^'pXoraid.   copepods   identified   in   North   American   literature   as
Diaptomus   bacillifer   Koelbel,   1885   lack   the   prominent   process   on   the   posterior
surface  of  the  second  article  of  the  exopodite  of  the  male  right  fifth  leg,  which
is   recognized   as   a   hallmark   of   A.   bacillifer   and   its   immediate   allies.   Of   the
currently   recognized   species   of   Arctodiaptomus,   the   so-called   bacillifer   most
clearly   resembles   A.   novosibiricus   Kiefer,   1971   and   may   be   that   species.   If   so
then   A.   novosibiricus   is   known  from  the   New  Siberian   Islands,   St.   Paul   Island,
St.   Matthew   Island   and   the   northern   coast   of   Alaska;   Victoria   Island,   Bernard
Harbour   and   Adelaide   Peninsula,   N.W.T.   Ecological   circumstances   suggest   that
future   collecting   may   fill   in   gaps   in   the   present   discontinuous   distribution.   A.
arapahoensis   (Dodds,   1915)   bears   a   great   morphological   similarity   to   A.   acu-
tilobatus   (G.   O.   Sars,   1903).   Presently   A.   acutilobatus   is   known   from   the   Altai
mountains,   Caucasus   and   Kurdistan   mountains.   A.   arapahoensis   is   known   in
the   Rocky   Mountains   of   Colorado,   Montana,   British   Columbia   and   Alberta.
Future   collecting   seems  unlikely   to   erase   the   present   discontinuous   distribution;
therefore  it   seems  advisable   to   retain  both  names.

The   best-conceived,   best-illustrated   and
most  complete  keys  for  the  identification  of
North   American   freshwater   copepods   are
contained   in   the   2nd   Edition   of   Ward   &
Whipple's   Freshwater   Biology   (Edmondson
1959)   (Reid   1990).

Keys  become  dated  not  only  through  the
discovery   of   "new"   species   but   through
studies   of   "old"   species   that   lead   to   new
insights   and   corrections   in   nomenclature,
presumed   affiliations   and   distribution.   Not
infrequently   the   identity   of   the   species   re-

mains fairly  constant,  while  its  presumed
affiliation  at  the  genus  level  undergoes  one
or  more  revisions.

Ideally   keys   would   fulfill   two   functions:
identification   in   a   systematic   manner   and
express   phylogenetic   relationships   (Gumey
1931).   For   reasons   discussed   by   Gurney,

methodical   routes   to   identification   rarely
satisfy   the   second   function.   One   approach
to   methodical   treatment   is   to   reduce   large
and  seemingly  intractable  groups  to  smaller,
more   manageable   subgroups.

The   genus   Diaptomus   Westwood,   1836
in  the  broad  sense  surely  qualifies  as  a  large
group;   Dussart   &   Defaye   (1983)   Usted   406
species   plus   15   incertae   sedis   and   several
subspecies.   Kiefer   (1932a,   1932b)   attempt-

ed to  find  morphological  groupings  among
the   many   named   species   of   Diaptomus;   in
the  latter  paper  he  established  a  new  sub-

family, Diaptominae,  in  the  family  Diap-
tomidae   G.   O.   Sars,   1903.   In   the   Diapto-

minae, Kiefer  place  the  genera  Diaptomus
Westwood,   1836,   Hemidiaptomus   G.   O.
Sars,   1903   and   10   new  genera.   In   general
non-North   American   copepodologists   have
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