
LITTORAL  COPEPODA  from  SOUTH  AUSTRALIA

(II)  CALANOIDA,  CYCLOPOIDA,  NOTODELPHYOIDA,

MONSTRILLOIDA  and  CALIGOIDA

By  A.  G.  NICHOLLS,  Ph.D.,  University  of  Western  Australia.

The  first  part  of  this  paper  appeared  in  Vol.  VI,  part  4,  of  this  Journal  and  dealt
exclusively  with  the  Harpacticoida.  The  present  contribution  deals  with  the  re-
maining  groups,  all  of  which  are  represented.  The  text  of  this  paper  was  com-
pleted  in  December,  1941,  but  could  not  be  published  at  that  time.  Since  then
no  publications  on  these  groups  have  come  to  my  notice  calling  for  any  modifica-
tion  of  the  present  paper.

In  the  introduction  to  the  first  part  the  distribution  of  the  different  samples
comprising  the  collection  was  set  out  with  relevant  data,  and  a  number  applied
to  each  sample.  These  numbers  are  used  here  when  indicating  the  occurrence  of
each  species.  In  addition,  a  list  of  the  samples  and  the  species  found  in  each  is
given  at  the  end  of  this  paper.

The  same  methods  of  staining  and  mounting  have  again  been  used  and,  as
was  the  case  when  dealing  with  the  Harpacticoids,  the  drawings  have  all  been
made  with  the  aid  of  a  camera  lucida,  and  the  preparations  deposited  in  the  South
Australian  Museum.

The  following  abbreviations  have  been  used  in  the  figures  :
a„l,  first  antenna.  md.p.,  mandible  palp.
a.2,  second  antenna.  mx.,  maxilla.
ant.,  anterior.  mxl.,  maxillule.
a.s.,  anal  segment.  mxp.,  maxilliped.
ch,  claw.  o.c,  oral  cone.
c.r.,  caudal  rami.  par.,  paragnath.
dors.,  dorsal.  P-l-5,  legs  1-5.
end.,  endopod.  post.,  posterior.
exp.,  exopod.  B.,  rostrum.
lab.,  labrum.  rt.,  right.
lat.,  lateral.  SL,  siphon.
It.,  left.  Ur.,  urosome.
tnd.,  mandible.  vent.,  ventral.

CALANOIDA.

Family  PARACALANIDAE  Sars  1902.

Genus  Acrooalanus  Giesbrecht  1888.

Giesbrecht  &  Schmeil,  1898,  p.  25.

Acbocalanus  gracilis  Giesbrecht.

Scott,  A.,  1909,  p.  29  ;  Sewell,  1929,  p.  79  ;  Farran,  1936,  p.  81  ;  Dakin  and  Colefax,
1940,  p.  93.
Occurrence.  Ill,  5  males  (0-78  -  0-85  mm.),  many  females  (0-74  mm.).
This  widely  distributed  member  of  the  plankton  was  taken  in  Spencer  Gulf.
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Family  PHAENNIDAE  Sars  1902.

A  single  specimen  of  what  appears  to  be  a  male  of  the  genus  Pseudsphaenna
occurred  in  one  of  the  collections  (III).  Without  the  corresponding  female  it  is
difficult  to  ascertain  its  systematic  position  with  certainty  and  the  description  will
therefore  be  withheld  until  further  material  has  been  obtained.

Family  CENTROPAGIDAE  Sars  1902.

Genus  Gladioferens  Henry  1919.

Henry,  1919,  p.  31  ;  1922,  p.  559.

The  genus  contains  five  species:  pectinatus  (Brady,  1899),  from  coastal
waters  of  New  Zealand;  brevicornis  and  spinosus  Henry  (1919)  described  from
freshwater  in  New  South  Wales,  the  former  being  subsequently  recorded  and  fully
illustrated  by  Dakin  and  Colefax  (1940)  from  the  coastal  plankton  of  that  re-
gion;  gracilis  Kiefer  (1931)  from  freshwater  in  New  Zealand;  and  subsalaria  de-
scribed  by  Percival  (1937)  from  New  Zealand  lakes.  The  new  species  described
below  was  taken  at  Blanche  Harbour  at  the  north  end  of  Spencer  Gulf.

Brady  (1809)  described  (p.  36)  and  figured  (pi.  ix,  fig.  24-7)  a  species,  Centro-
pages  pectinatus,  which  almost  certainly  should  belong  to  this  genus.  Unfortu-
nately  the  specimens  were  damaged  and  so  his  description  is  very  incomplete,  but
from  the  structure  of  the  fourth  leg  (fig.  24)  which  bears  a  large  curved  spine
on  the  coxal  segment,  and  the  fifth  leg  which  has  the  inner  claw  on  the  middle  seg-
ment  of  the  exopod  strongly  curved  and,  in  general,  shows  the  reduced  armature
found  in  Gladioferens,  T  have  little  hesitation  in  assigning  Brady's  species  to  this
genus.  Its  occurrence  is  not  inconsistent  with  this  conclusion  since  it  was  found  in
the  coastal  waters  of  New  Zealand  and  the  genus  has  been  recorded  both  from
that  region  (two  species)  and  from  coastal  waters  (Dakin  and  Colefax,  1940,  and
the  present  collection).

With  regard  to  the  fourth  leg  of  the  female  in  this  genus  Henry  (1919,  p.  31)
states  that  each  leg  bears  "a  long  curved  sword-like  spine  on  the  inner  edge"  of
the  basal  segment  and  this  statement  is  repeated  in  the  descriptions  of  the  two
species  (pj)-  33,  34,  37)  ,  and  is  not  corrected  in  her  later  paper  (1922)  .  Dakin  and
Colefax  (1940,  p.  91),  describing  a  species  identified  as  G.  brevicornis,  point  out
that  this  spine  occurs  only  on  the  left  side,  which  is  in  conformity  with  the  condi-
tion  in  the  species  described  subsequently.  (It  may  be  noted  in  passing  that  speci-
mens  collected  in  1939  from  the  Swan  River,  Western  Australia,  were  indistin-
guishable  from  spinosus  except  that  the  enlarged  spine  was  found  on  only  one  of
the  fourth  legs;  only  females  were  taken  so  that  it  is  uncertain  whether  this  was
correctly  identified  as  spinosus).  It  is  possible  that  Henry  was  in  error  in
describing  this  spine  as  symmetrical,  the  alternative  being  that  it  is  variable,  but
there  is  no  evidence  to  support  this.

It  is  doubtful  if  subsalaria  is  really  distinct  from  brevicornis,  as  identified
and  figured  by  Dakin  and  Colefax  ;  there  is  a  remarkable  agreement  in  detail  in
the  shape  and  armature  of  the  male  second,  third  and  fifth  legs  and  terminal  seg-
ments  of  the  right  first  antenna  ;  the  female  genital  segment  of  subsalaria  as  shown
by  Percival  might  well  be  that  of  brevicornis.  The  right  endopod  of  the  fifth  leg
of  the  male  of  brevicornis  is  described  by  Henry  as  one-segmented,  but  the  figure
suggests  three  segments,  which  further  supports  the  possibility  of  their  being
synonymous.  The  alternative,  that  Dakin  and  Colefax  are  really  dealing  with
subsalaria  and  that  this  is  distinct  from  brevicornis,  is  improbable  but  can  only
be  decided  by  reference  to  the  original  material  in  each  case.
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rt  is  possible  also  that  pectinahis  (Brady)  is  synonymous  with  ^M
or  fiuosaiarvi  nf  these  are  distinct)  but  Brady  described  the  female  only.  His
figure*,  bjmfcver,  surest  Jmraronw*  (as  figured  by  Dabfti  and  ColaEax)  a  note
worthy  feature  &f  similarity  being  the  swollen  bases  of  some  of  the  caudal  setae
eoniinou  to  both  species.  If  these  species  fire  synonymous  Brady's  name  will,  of
course,  have  to  replace  brevicornis

The  preparation  of  n  key  to  the  females  Ol  this  germs  is  at  present  not  prac-
ticable  partly  because  th©W  are  ai  outstanding  differences  between  the  species,
but  chiefly  because  the  form  and  armature  of  the  body,  and  in  particular  the  uro-
snm»\  wlueit  would  probably  be  the  best  characters  for  differentiating  the  females,
have.  jtOl  been  d©  -.  -i  il  .  -d  in  every  ea.SC  Tin:  Icev  tq  the  males  presents  little  jiffi.
cull  3  and  the  fifth  legfl  of  these  have  already  been  used  for  that  purpose  by  Henrv
(in

Key  to  the  Walks.

1,  Roth  rami  of  left  fifth  lag  3  ttffQfcettted  .  .  apfooiftt  Henrv  1919
RotJi  rami  of  wi  fifth  log  2«SGgBientccl  .  .  2.
Exoprni  .,....,...■  ...•.  a  I  -segmented  .  3]

2. End VCg&a&f -r loft second cii<1.»|hh, armed with B *r.ur .it right angled to ffitu of ttSIBOBl
wia«ownaota  ..  .  pmOb-iBarferlfai.

fti lAft ,.•<-,. ml ftfi&tyod armed with qpn. itrefitefl towards brw of fcgft fcWO

3  gtehl  /ii'H,  -  n'doptri  S-esgptentefl  ..  W&Mk^Vvmwriltl
Wl  fif  ti«  ♦•iiilopod  Stotfgiaeated  .  ftn  ftp  Hem?  1919  ("Da.1un  A  ttplpf  ai  1940).

Gt.adtofbrit.xp  ijsermts  sp.  nov.

Oe<'!inNMier.  ITT,  4  females  (X  ovijrerons),  1  male.
Female  I^ligth  I  -09  mm.  The  urosome  is  elongate  and  slender  as  in  ffrarilis

lml  flic  ftwd  i  is  rnflre  elongate  ami  (he  caudal  rami  more  statute  than  in
thai  speeirs.  The  outer  marginal  seta  on  the  caudal  ranrat  is  Inserted  at  three.

-i  of  rhe  disianrr  along  the  margin  in  gracilis,  whereas  m  fchis  Aperies  I  s
mww  the  end.  1  •■:,.-  ,ii  B  pine  on  ihe  fourth  teg  is  more  slander  and  ot  :)  dis-
tinctive  shape

Male,  I.rmdl.  0*98  mm.  Body  of  similar  shape  to  that  of  the  female;  (he
urosome  IG  united  ami  the  caudal  rami  are  not  greatly  elongated.  The

-if  firs!  antenna  is  modified  for  LTaspimr,  18-se<j7u  en  ted  ,,i,d  having  a.  small
terminal  elaw.  The  second  tegs  are  asymmetrical,  the  Iflft  ©ndftpod  bavincr  the
proximal  inner  seta  of  the  end  sequent  morlificd  into  a  stout  spur.  The  basal
rneid.  of  this  endopod  has  its  inner  proximal  corner  extended  into  a  spur  like  pro-
cess  directed  towards  the  base  of  the  leg.  The  third  and  fourth  hw  are  alike,
symmetrical  and  like  those  ol:  the  female,  except  that  the  eoxal  seta  is  transformed
into  a  spine  on  each  leer.  mQtufling  the  second,  and  is  the  Batne  <m  both  legs  f
paar.  Il  increases  in  sr/o  prog  'n-SNively  from  the  second  to  Ihe  fourth  lesrs.  The
fifth  ?p«/s  are  asymmetriea!  :  the  left  exopod  is  2-«e':7i.e?ited  and  armed  w'Uh  spines.
the  en«h>|,n,l  j  B  2-se<nnen1ed.  having  the  large  basal  segment  imperfectly  divided,
and  Ihe  tcT-minal  segment  is  armed  with  four  short  spines.  The  ricrht'exopod  fo

'i''  1  ffie  basal  segment  has  an  inner  distal  rounded  process  the  middle
•nd  prolonged  distal  hi  ihe  Insertion  of  the  rmW  spine-  it.  bears

an  inner  basal  process,  armed  with  a  few  spinules  and  has  its  timer  margin  eon-
.'ave:  tlie  terminal  &%m  short,  armed  with  a  larpe  t.-nninal  and  a  small
Outfi  II  The  Bndopod  W  2-segmented,  more  lender  thfju  that  of  the  left  le*r
atnl  e;:,,  n  d  basfilly.

The  first  ketfmtnt  of  Che  nroaome  bears  a  sniall  lateral  process  on  the  left  side  .
the  lateral  a^ta  vm  1}\<>  eaudd  ranroa  w  inserted  at  abchtt  two  thirds  along  it*  [enjfth.

In  tlie  sf  rnetnre  of  the  tilth  legs  the  male  of  this  species  most  closely  resembles
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that  of  gracilis,  both  differing  conspicuously  from  the  other  species  in  this  feature.
The  middle  segment  of  the  right  exopod  has  an  almost  straight  inner  margin  in
Kiefer's  species,  quite  different  from  the  condition  in  inermis  and  the  accessory
spine  on  the  end  segment  of  this  exopod  is  minute  in  gracilis,  whereas  here  it  is
strongly  developed.  The  armature  of  the  end  segment  of  the  left  endopod  also
differs  in  these  two  species.  In  the  fourth  leg  the  terminal  spine  on  the  exopod
is  relatively  more  slender  and  less  strongly  armed  than  in  gracilis  and  in  the

Fig. 1. Gladiof evens inermis sp. nov., male and female,
from the under surface. All figures X 171.

The male first antenna is drawn

second  legs  the  spur  on  the  end  segment  of  the  left  endopod  is  here  more  robust
than  it  is  in  gracilis,  which  differs  further  in  having  the  two  adjacent  inner
setae  unmodified.  In  subsalaria  only  the  first  of  these  setae  is  transformed  into
a  spine.  In  the  male  urosome  the  asymmetry  of  the  first  segment,  shown  by
Kief  er  for  gracilis,  is  also  found  here  ;  in  both  sexes  the  last  thoracic  segment  and
urosome  lack  the  spiny  armature  found  in  gracilis.

Genus  Brunella  Smith  1909.

G.  W.  Smith,  1909,  p.  87;  Sars,  1912,  p.  4.
According  to  Sars,  who  has  given  a  full  description  of  this  genus,  Smith  has

made  a  number  of  errors  in  his  description  of  the  type  species,  B.  tasmanica.  Thus
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Sars  asserts  that  there  should  be  only  three  segments  in  the  urosome  in  the  female,
in  conformity  with  "all  other  fresh-water  Calanoida";  the  first  antenna  of  the
female  should  have  only  25  segments;  the  exopod  of  the  first  leg  should  have
three  segments;  and,  finally,  in  Smith's  description  the  right  and  left  fifth  legs
of  the  male  have  been  confused.  The  species  found  here  and  described  below  sup-
ports  Sars  '  statements  in  every  respect.

Seven  species  have  been  described  in  this  genus  (  a  )  ,  keys  to  both  sexes  of  which
are  given  below.  Making  allowance  for  the  errors  in  Smith  's  description  renders
it  difficult  to  separate  tasmamca  from  longicornis  Searle,  which  Sars  described  in
full.  He  admits  the  similarity  between  the  two  species,  and  states  that  longicornis
"is  of  smaller  size  and  still  more  slender  form  of  the  body,  differing  moreover  in
the  greater  length  of  the  anterior  antennae."  The  females  of  these  two  species
and  of  steeli  are  all  very  similar,  the  species  being  most  easily  distinguished  by
their  respective  males.

The  occurrence  of  the  present  species  from  a  salt  lake  appears  to  be  the  first
occasion  on  which  the  genus  has  been  recorded  from  any  but  fresh  water.

Key  to  the  Females.

1.  Last  thoracic  segment  with  rounded  postero-lateral  corners  .  .  .  .  .  .  2.
Last thoracic segment with pointed lateral projections, sometimes expanded into wings 5.

2.  Fifth  endopod  2-segmented  .  .  .  .  .  .  .  .  .  .  .  .  3.
Fifth  endopod  1-segmented  .  .  .  .  .  .  .  .  ampulla  Searle  1911.

3.  Caudal  rami  not  more  than  four  times  as  long  as  wide  .  .  steeli  Henry  1924.
Caudal  rami  at  least  five  times  as  long  as  wide  .  .  .  .  .  .  4.

4. First antenna extending beyond caudal rami by its last three segments
longicornis Searle 1912.

First  antenna  scarcely  reaching  end  of  caudal  rami  .  .  .  .  tasmanica  Smith  1909.
5.  Fifth  endopod  2-segmented  .  .  .  .  .  .  .  .  .  .  .  .  6.

Fifth  endopod  1-segmented  .  .  .  .  .  .  .  .  .  .  salina  sp.  nov.
6. Second segment of fifth exopod with small outer process or spine opposite the large inner

claw  .  .  .  .  .  .  .  .  .  .  .  .  .  .  7.
This  segment  with  outer  distal  corner  rounded,  unarmed  .  .  australis  Searle  1911.

7.  End segment  of  fifth  endopod with 1  inner  and 4  sub-  terminal  setae viridis  Searle  1911.
End segment of fifth endopod with 2 inner, 2 terminal and 2 outer setae expansa Sars 1912.

It  has  not  been  deemed  advisable  to  employ  the  three-segmented  first  exopod
described  for  steeli  in  the  construction  of  this  key,  as  in  the  new  species  described
here  this  exopod  is  three-segmented,  but  the  segmentation  is  not  very  distinct.  It
is  possible  that  this  ramus  is  subject  to  variation  particularly  as  the  outer  spines,
which  normally  indicate  the  point  of  segmentation,  are  absent  from  this  leg.

It  is  of  interest  to  note  that  the  outer  spine  is  missing  also  from  the  proximal
segment  in  all  the  legs.  That  the  swimming  legs  are  somewhat  variable  is  shown
by  the  variation  in  armature  described  for  salina  (infra).

As  far  as  can  be  ascertained  all  the  species  so  far  described  have  been  taken
from  fresh  water.  This  is  the  first  record  of  a  species  occurring  in  a  salt  lake.

Key  to  the  Males.

This key is based entirely on the structure of the fifth legs.
1.  Right  endopod  3-segmented  .  .  .  .  .  .  .  .  .  .  .  .  2.

Eight  endopod  2-segmented  .  .  .  .  .  .  .  .  .  .  .  .  5.
Right  endopod  1-segmented  .  .  .  .  .  .  .  .  ampulla  Searle  1911.

(i) Since this account was written two more species have been described from Western Aus-
tralia,  by  W.  S.  Fairbridge  (Journ.  Roy.  Soo.,  West.  Aust.  T  xxix,  in  press).
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.  .  4.

. . salina sp. no v.
tasmanica Smith 1909.

longicornis Searle 1912.
.  .  6.

expansa Sars 1912.
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2.  Left  exopod  3-segmented  .  .  .  .  .  .  steeli  Henry  1924.
Left exopod 2-segmented

3. End segment of left exopod as wide as long
End segment of left exopod twice as long as wide

4. Basal segment of left exopod twice as long as wide . .
Basal segment of left exopod once and one-half as long as wide

5. Left endopod 2-segmented
Left endopod 1-segmented

6. Right endopod slender, end segment three times as long as wide, with 4 setae
australis Searle 1911.

Right  endopod  stout,  end  segment  as  wide  as  long,  with  8  setae  .  .  viridis  Searle  1911.

Searle  (1911)  has  followed  Smith  (1909)  who  has  apparently  confused  the
right  and  left  fifth  legs  in  the  male.  The  long,  curved,  terminal  claw  is  on  the
right  leg,  as  shown  by  Henry  (1924).

Brunella  salina  sp.  nov.

Occurrence.  VI.  Many  specimens  of  both  sexes.  Of  the  100  specimens  exa-
mined,  representing  about  one-quarter  of  the  total  in  the  collection,  58  were  fe-
males  and  42  males.  Some  of  the  females  had  spermatophores  attached  but  none
was  found  carrying  eggs  ;  it  is  very  probable  that,  as  with  most  of  the  other  mem-
bers  of  this  family,  the  eggs  are  liberated  directly  into  the  water.  In  this  respect
Gladioferens  would  appear  to  be  an  exception.

Female.  Length  •  82  -  •  95  mm.  The  last  thoracic  segment  is  expanded  into
pointed,  wing-like  processes  which  are  equally  developed  on  both  sides.  That  on
the  left,  however,  is  somewhat  more  downturned  than  that  on  the  right,  giving  an
appearance  of  asymmetry.  The  urosome  is  3-segmented,  the  genital  segment  hav-
ing  a  prominent  ventral  protuberance;  the  caudal  rami  are  a  little  more  than
twice  as  long  as  wide  and  about  as  long  as  the  two  preceding  segments  together.
The  first  antenna  is  25-segmented  and  reaches  to  the  posterior  end  of  the  thorax.
The  remaining  head  appendages  agree  well  with  Sars'  description  of  longicornis
except  for  the  mandible  palp  of  which  the  exopod  is  relatively  longer  than  in
Searle  's  species,  reaching  slightly  beyond  the  end  of  the  elongate  basis,  and  is  ap-
parently  4-segmented  bearing  6  setae.  The  armature  of  the  swimming  legs  appears
to  be  subject  to  variation;  the  formula  given  below  indicates  what  appears  to  be
the  normal  condition,  alike  in  both  sexes  :

endopod.  exopod.
p.l.  320.  1.1.321.
p.2.  2.421.  1.1.421.
p.3.  2.421.  1.1.421.
p.4.  2.321.  1.1.421.

The  following  variations  were  found  :  the  endopod  of  one  of  the  first  legs  in
a  male  had  only  two  inner  setae  ;  the  exopods  of  both  first  legs  in  a  female  had
only  two  inner  setae  on  the  end  segment  ;  the  endopod  of  one  of  the  second  legs
in  a  female  had  only  one  inner  seta  on  the  basal  segment  ;  and  the  exopods  of  both
third  legs  in  a  male  had  only  three  inner  setae  on  the  end  segment.

In  the  armature  of  the  swimming  legs  considerable  differences  are  shown  from
the  description  of  longicornis  given  by  Sars.  In  view  of  the  variation  found  in
salina  however,  this  may  be  unimportant.

The  fifth  legs  have  a  3-segmented  exopod  and  1-segmented  endopod.  The
exopod  is  unarmed  except  for  the  inner  spur  or  claw  on  the  second  segment,  and
two  unequal  spines  on  the  end  segment.  The  endopod  shows  small  constrictions
at  the  point  of  fusion  of  the  segments,  and  is  unarmed  except  for  two  small  sub-
equal  terminal  spines.
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Male.  Length  0-91  mm.  The  body  differs  from  that  of  the  female  in  several
important  characters.  There  is  a  pair  of  strongly  refractive  corneal  lenses  at
the  front  of  the  head,  which  are  absent  from  the  female,  and  the  last  thoracic  seg-
ment  lacks  the  wing-like  processes  of  the  female.  This  segment  has  slightly  pro-

Fig.  2.  Brunella  salma  sp.  nov.,  male  and  female.  The  male  first  antenna  is  drawn  from
the under surface. Separate appendages X 200; other figures X 67.
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jecting  posterior  corners,  which  are  rounded  and  unarmed.  The  right  first  an-
tenna  is  considerably  longer  than  the  left  (which  resembles  that  of  the  female)
extending  nearly  to  the  end  of  the  caudal  rami,  though  having  only  22  segments.

The  complicated  fifth  leg  approaches  in  its  structure  most  closely  to  those
of  tasmanica  and  loyigicornis,  but  has  a  much  more  slender  left  exopod.  The
structure  of  this  leg  is  illustrated  from  both  anterior  and  posterior  surfaces,  and
its  appearance  from  the  right  side  is  also  shown.  The  right  exopod  is  very  long,
and  when  extended  reaches  beyond  the  caudal  rami.

In  the  female  this  species  is  very  like  expansa  in  its  general  shape,  though
the  posterior  thoracic  processes  are  directed  outwards  more  strongly  than  in  that
species  and  the  body  is  not  so  slender.  The  fifth  legs  in  both  sexes  are  quite  dis-
tinct  from  Sars'  species.

Family  PSEUDOD1APTOMIDAE  Sars  1902.

Sars,  1902,  p.  73.
The  family  was  created  by  Sars,  without  definition,  for  two  genera,  Pseudo-

diaptomus  and  Poppella,  which  '  '  together  form  a  natural  group  somewhat  inter-
mediate  between  the  Diaptomidae  and  the  Temoridae.  ,,  This  arrangement  was
followed  by  A.  Scott  (1909)  and  by  Fnichtl  (1924)  but  both  Sewell  (1924,  1932)
and  Wilson  (1932)  include  Pseudodiaptomus  in  the  Diaptomidae.

Genus  Pseudodiaptomus  Herrick  1884.

Scott,  A.,  1909,  p.  116;  Wilson,  1932,  p.  101.
The  systematics  of  this  genus,  which  includes  numerous  species  ranging  from

purely  fresh  water  to  marine  conditions,  have  been  discussed  by  Sewell  (1924,  p.
784  ;  1932,  p.  233)  and  by  Brehm  (1924,  p.  84).  The  latter  gives  a  key  which  in-
cludes  most  of  the  species.  Sewell  (1924)  suggested  a  division  of  the  species  into
two  groups,  dependent  upon,  the  relative  length  of  the  terminal  spines  on  the  fifth
leg  of  the  female.  In  one  group  these  spines  are  sub-equal  and  comparatively  short,
while  in  the  second  group  at  least  one  of  these  spines  is  '  '  nearly  equal  in  length  to
the  whole  limb".

The  species  found  here  comes  into  the  first  group  and  is  very  close  to  salinus
Giesbrecht  (1896),  which  has  been  recorded  from  the  Mediterranean  to  the  Indian
Ocean,  but  differs  in  several  respects,  particularly  in  the  male.  The  tendency  for
the  species  of  this  genus  to  have  a  very  localized  distribution,  particularly  where
the  conditions  are  less  saline,  justifies  this  species  in  being  regarded  as  distinct
from  the  marine  form  with  its  wide  distribution.

The  salinity  at  Blanche  Harbour,  where  this  form  was  taken,  is  presumably
lower  than  that  of  ordinary  sea  water,  judging  by  the  presence  of  Gladiof  evens  in
the  same  collection.

Pseudodiaptomus  cornutus  sp.  nov.

Occurrence.  Ill,  16  females  (2  ovigerous),  11  males,  5  young.
Female.  Length  1-20-1-24  mm.  Body  symmetrical,  head  fused  with  first

segment,  the  latter  bearing  a  pair  of  rounded  knobs  dorso-laterally  on  the  posterior
margin.  The  fourth  and  fifth  segments  are  fused,  and  the  posterior  corners  pro-
duced  into  spine-like  processes  extending  beyond  the  middle  of  the  genital  seg-
ment.  The  urosome  is  4-segmented,  the  genital  segment  being  the  longest  and
having  a  ventral  swelling.  There  is  a  group  of  spinules  laterally  on  the  left
side  of  this  segment.  The  caudal  rami  are  three  times  as  long  as  wide.  The  first
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antennae  extend  to  the  posterior  margin  of  the  genital  segment.  The  fifth  legs
are  very  like  those  of  salinus,  as  illustrated  by  Thompson  &  Scott  (1903,  pi.  n,  fig.
21)  but  the  basal  segment  of  the  2-segmented  exopod  (there  is  no  endopod^is  more
elongate  and  has  the  inner  distal  corner  extended  into  a  triangular  projection.  The
outer  of  the  two  large  terminal  spines  has  the  small  middle  spine  fused  with  it  at
the base.

Fig. 3. Pseudodiaptomus cornutus sp. nov. Male and female X 57; appendages X 171

Male.  Length  0-93-1-04  mm.  Body  as  in  the  female  but  the  dorsolateral
knobs  on  the  first  segment  are  less  pronounced  when  seen  in  lateral  view  than  in
the  female.  The  urosome  is  5-segmented  and  the  caudal  rami  are  similar  to  those
of  the  female.  The  right  first  antenna  is  composed  of  18  segments  and  reaches
to  the  posterior  margin  of  the  second  segment  of  the  urosome.  The  fifth  legs  in
the  extended  position  reach  to  the  middle  of  the  fourth  segment  of  the  urosome.
These  legs  show  certain  differences  in  proportions  and  armature  from  those  of
salinus,  as  shown  by  Thompson  &  Scott  (op.  tit.  pi.  ii,  fig.  22).  The  coxa  of  the
right  leg  bears  two  bifid  spines  set  on  small  prominences  at  its  inner  distal  corner,
not  shown  for  salinus,  and  the  right  endopod  has  the  outer  lamellif  orm  plate  wider
than  in  Giesbrecht's  species.  The  terminal  segment  of  this  exopod  is  here  modi-
fied  into  a  long  curved  claw  reaching  beyond  the  end  of  the  left  leg.  The  distal
segment  of  the  left  exopod  is  more  slender  than  in  salinus  and  has  a  rounded
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proximal  externum  directed  towards  the  base  of  the  leg.  The  outer  spine  is  in-
serted  at  approximately  Hie  middle  <>f  the  margin  and  the  BOgmen]  Is  rounded
terminally,  bearing  B  short  spine.

Tie  male  of  soMmw,  firs!  described  by  Thompson  and  Scott  (too.  erf*;  is  of
the  same  size  a«  the  female.  I'm  the  species  found  here  (he  male  is  distinctly
smaller.  Both  sexes  are  further  distinguished  from  saliiuis  bv  the  knobdik*  pro-
.lections  on  tlie  cephalic  segment,

Family-  PSEUDOCYCLOP1DAE  Giesbrecht  1893.

Gieabreciit  and  Schmeil,  1898,  p.  125;  S02B,  1902,  p.  129.

Genus  PfiBtfibOfCTiLOPS  Brady  1872,

Giwlvn^ht,  and  Schmeil,  1898,  p.  125,  Sars,  1902,  p.  130,

8ix  species  hava  already  hern  described  as  belonging  to  this  genus  though
males  are  known  for-  only  IV,  i  ir.  Tlie  fegaato  of  a  sevenl  h  is  deserilMvl  and  keys  for
the  identification  of  the  speciee  are  givtt]  helow.  It  is  not  practicable  to  include

eriy  a  (1911)  species  magnuB  in  ihe  key  as  ihe  description  is  tory  brirf  and  the
Bgores  very  Eewj  unfomumtety  also,  Kbc  male  is  twfcnotra.

Despite  the  difference  in  heie  is  a  strong  probability  that  matjnvx  (1-1
mm.)  and  laUns  (0-63  mm.)  are  identical.  The  fifth  legs  of  tile  female  are  figured
in  both  cases  ami  slmw  a  strong  resemblance,  differing  chiefly  in  (he  absence  in
nuujnns  ot  the  spinules  surrounding  the  bases  of  two  of  the  terminal  spines  of  the
exopod  shown  for  Intern,

This  leg  in  these  species  fa  (jmie  different  I'mm  those  of  other  speeies  being
characterized  by  the  partial  or  apparent  fusion  between  the  first,  and  second  seg-
ments  of  the  endopod.  both  pf  whieh  are  unarmed,  and  Ihe  second  NgtteUt  being
widened  and  extended  into  spurs  on  both  sides  distalh  so  that  the  small  h-ninna!
segment  appears  to  be  sunk  into  a  recess.  The  end  segment  is  produced  into  a
spur  at  the  outer  distal  eorner  and  bears  a  small  adjaeent  terminal  seta,  the  inner
corner  being  produced  into  a  very  small  point.  From  the  two  descriptions  and
figures  there  is  no  reason  for  separating  them  as  speeies  and  their  occurrence
lends  further  support  since  it  has  been  shown  that  the  Bermudan  fauna  is  closely
related  to  that  of  the  Suez  Canal  zone  (Wiltcy,  1980,  pp.  82,  113).  In  the  event
ot  this  synonymy  being  established  Gumey's  name  will,  of  course,  have  to  ffive
way  to  Esterly  'b.

Key  to  the  Fkmjlucs  of  Psbui>ocycu>p5.

I  Two  or  more  segments  of  the  fifth  endopod  fused  .  .  2
TOgTOoji  tuition  of  this  endopod  distinct  3'

2, Second and third segment* of fifth r.ndo[,u,l j u -, d. cud segmnii rf BXOTKJd with 2 bumfr
Beta*:  first  antenna  tf-ttgoentad  .  .  fitt^wohl  L39a.
Aii three BQgxoentB of fifth endopod ftiiMd, snd Hcgnumt of axopod mil, 1 seta
Mpinulcs;  lirnt  antonna  \7-H<-^,  ti  \,,d  "  .  .  cmwrrmis  I3r„,lv  1*72.

a,  Caudal  rami  .....*•!,  wider  than  long,  overlapping  .„  n.nl-linii  latent  Gnvncy  1027
UaucUU  i'.-mhi  at  toast  as  louy  as  mde  t  rop&rated  ..  "4

4. Fifth endopod with first and accoml gtgmentfl ptodnr.nl into sharp nraetfeefl at the outer
distal corners
Only  tbe  BflMad  segment  06  produced  *»W«tf£  Bindy  and  Robertson  I

5. Endopod of second antenna 2-He^montcd ; caudal rami longer M.an -vid,. n i , >,,., ;llir , ,m,

Endopod  ot  Hrcood  antenna  3-K^nv-rd,d  w  .dr.t  raw  no  luafai  r.i„,u  wide,  Brut
antenna  lo-setfHientAd  ,  7
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Key  to  the  Males.

L  Endopod  of  right  fifth  leg  a  rounded  or  rectangular  plate  .  .  .  .  .  .  2.
This  endopod  short,  tapering  to  a  sharp  point  .  .  .  .  craxxirrmix  Brady  1872.
This  endopod  elongate,  slender,  distally  curved  inwards  .  .  simplex  Sewell  1932.

2. This endopnd rounded, unarmed, articulating with the basipod innbraficns Gjesbrecht 1803.
This endopod sub- red angular, truncate, bearing a short triangular spine on its posterior sur-
face,  and  completely  fused  with  the  baBipod  ,  .  obt  usat  us  Bmdy  and  Robertson  1873.

The  details  for  the  species  obtumtus  and  <>rassiremis  used  in  these  keys  were  ob-
tained  from  Sars  1902  and  1921  respectively.

Fig. 4. Pseudoc-y clops australis sp. nov., female. Urosome X 160; appendages X 265.
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PsEUDOCYCLOPS  AUSTRALIS  Sp.  HOV.

Occurrence.  XIII,  1  female,  1  juvenile.
Female.  Length  0-78  mm.  The  body  is  of  similar  proportions  to  obtusatus;

the  urosome  is  4-segmented,  the  anal  segment  being  very  short  and  partly  tele-
scoped  into  the  pre-anal  ;  the  caudal  rami  are  as  long  as  wide,  and  somewhat  di-
vergent.  The  first  antenna  has  eighteen  segments  and  the  second  antenna  has
the  end  portion  distinctly  cut  off  as  a  separate  segment.  The  mouth  parts  are
much  as  in  obtusatus.  The  middle  segment  of  the  endopod  of  the  first  leg  has  an
elongate  bulbous  process  distal  to  the  outer  spine.  In  the  fifth  leg  both  the  first
and  second  segments  of  the  endopod  have  their  outer  distal  corners  produced  into
processes,  that  on  the  first  segment  being  very  pronounced  and  bearing  a  small
seta  ;  the  end  segment  has  several  distal  processes,  two  of  which  are  large,  and
bears  four  setae.  The  seta  formula  is  as  follows  :

The  species  is  not  unlike  simplex  but  differs  in  the  armature  of  the  swimming
legs  and  in  the  caudal  rami.

Family  PONTELLIDAE  Giesbrecht  1892.

Giesbrecht  and  Schmeil,  1898,  p.  131  ;  Sars,  1902,  p.  137.

Genus  Calanopia  Dana  1852.

Giesbrecht  and  Schmeil,  1898,  p.  131  ;  A.  Scott,  1909,  p.  175.

Calanopia  thompsoni  A.  Scott

A.  Scott,  1909,  p.  178  ;  Sewell,  1932,  p.  342.
Occurrence.  I,  3  females,  1  male;  II,  7  females,  5  males,  2  juveniles;  III,  1

female  ;  IV,  8  females,  4  males  ;  V,  2  juveniles  ?  ;  VII,  1  female  ;  IX,  1  female  ;  XIV,
2  females,  1  male.

Distribution.  Malay  Archipelago,  Southern  Burma,  Ceylon  Pearl  Banks,  "  In-
vestigator"  Stations  587,  614.

With  the  exception  of  the  l  *  Investigator  '  '  collections  all  of  the  places  where
this  species  has  been  taken  are  coastal,  usually  quite  close  to  the  shore,  often  hav-
ing  been  taken  while  the  vessel  w  T  as  at  anchor.  In  the  case  of  the  exceptions  men-
tioned  I  have  been  unable  to  trace  the  localities  of  these  stations,  but  from  the  re-
marks  made  by  Sewell  (1929,  p.  2)  it  would  appear  at  least  probable  that  these
stations  fall  into  line  with  the  above.  The  species  must,  therefore,  be  regarded  as
a  coastal  form  and  it  is  interesting  to  find  it  in  the  present,  collections,  which  are
all  taken  from  the  western  shores  of  South  Australia.  Furthermore,  although  the
genus  is  represented  in  the  waters  of  New  South  Wales  (Dakin  and  Colefax,  1940,
p.  105)  this  species  has  not  been  recorded  from  that  region.

Genus  Labidocera  Lubbock  1853.

Giesbrecht  and  Schmeil,  1898,  p.  132  ;  Sars,  1902,  p.  141.
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Labibocera  cervi  Kramer  1895.

Kramer,  1895,  p.  218  ;  Brady,  1899.  p.  37  ;  Farran,  1929,  p.  275  ;  Dakin  and  Colefax,
1940,  p.  101.
Occurrence-.  TI,  1  female  (2-60  ram.)  ;  I  V.  1  male  (2-95  mm.)  ;  V,  1  male

(2-42  mm.).
Distribution.  Coastal  waters  of  northern  New  Zealand,  and  of  southern  and

eastern  Australia.
In  the  female  found  here  the  abdomen  was  distinctly  three-segmented  as

pointed  out  by  Dakin  and  Colefax;  the  male  and  female  fifth  legs  agree  well  with
those  figures  by  these  authors  (fig.  148  d,  f).

Labtdocera  caudata  sp.  nov.

Occurrence.  V,  2  females.
Female.  Length  2-24  mm.  The  head  is  rounded  and  without  crest  or  side

hooks;  the  urosome  appears  to  be  L'  -segmented  but  is  so  completely  enveloped  by
the  spermatophore  that  its  segmentation  is  somewhat  obscured.  The  asymmetry

Fig.  5.  Labidocera  caudata  sp.  nov.,  female.  Urosome  X  69;  fifth  leg  X  206.  Tortamis
barbalus  (Brady),  male  fifth  leg* X  206.

shown  bv  the  caudal  rami  is  unusual  in  that  the  left  ramus  is  larger  than  the  right;
there  ia  HO  lateral  outgrowth  on  the  genital  segment,  which  is  slightly  swollen
ventrally.  The  fifth  tboraeie  segment  ends  in  lateral  points  which  are  also  sym-
metrical.  The  fifth  legs  ha  ve  a  comparatively  large  endopod,  reaching  as  far  as  the
first  outer  spine  of  the  exopod.  The  spines  on  the  exoporl  are  none  of  them  very
large  except  the  terminal  Spine  which  is  long  and  sharply  pointed.

This  species  clearly  cannot  be  identified  with  that  described  as  sp.  (nov.?)  by
Dakin  and  Colefax,  but  approaches  most  closely  to  gangetica  Sewell  (l?  34  )-  *
have  been  unable  to  compare  it  with  rotunda  Mori  (1929)  a.nd  japomca  Mori
(1935)  as  the  publication  in  which  the  descriptions  have  appeared  is  not  avail-
able  in  Australia.
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Family  TORTANIDAE  Sars  1902.

Sars,  1902,  p.  73.

This  family  was  one  of  those  created  by  Sars  without  definition  to  include
the  two  genera  Tortanus  and  Mormonilla,  but  A.  Scott  (1909)  places  the  latter
in  a  separate  family.

Genus  Tortanus  Giesbrecht  1898.

Giesbrecht  and  Schmeil,  1898,  p.  157;  Steuer,  1926;  Sewell,  1923,  p,  398.
The  latest  revision  of  this  genus,  by  Sewell,  divides  it  into  two  subgenera,

Tortanus  and  Atortus.

Tortanus  (Tortanus)  barbatus  (Brady).

Brady.  1883,  p.  71  (dorynura)  ;  Sewell,  1932,  p.  399.
Occurrence.  TT,  1  female,  1  male;  III,  2  females,  1  juvenile;  V,  1  female.
Distribution.  Indo-pacific  and  Malayan  regions.
This  species  has  been  recorded  from  the  coastal  waters  of  New  South  Wales

by  Dakin  and  Colefax  (1940)  who  state  (p.  106)  that  they  were  unable  to  dis-
cover  any  description  of  the  male  in  the  available  literature.  Prom  Steuer  's
(1926)  revision  of  the  genus,  to  which  these  authors  did  not  have  access,  it  appears
that  Fruchtl  (1924)  has  described  the  male.  Steuer  himself  described  it  from
fresh  material  and,  although  his  figure  of  the  fifth  legs  is  not  very  clear,  the
structure  of  the  caudal  rami  and  the  smaller  size  make  it  almost  certain  that  the
male  found  here  is  that  of  Brady's  species.  At  the  same  time,  the  fifth  legs  of  the
male  figured  by  Dakin  and  Colefax  (Joe.  cit,  p.  104,  fig.  161  c)  agree  closely  with
those  found  in  this  specimen.  The  caudal  rami  are  also  similar  and  the  proba-
bility  is,  therefore,  that  despite  the  difference  in  size  of  their  specimen  it  should
be  identified  as  the  male  of  barbatus.  Unfortunately  in  the  single  male  at  my
disposal  the  right  antenna  was  broken  off  close  to  the  base.  Fruchtl's  illustration
(fig.  42)  of  the  male  fifth  legs  agrees  in  structure  with  that  given  here  (^.  5)  but

he  does  not  show  the  full  armature  on  the  left  leg.

CYCLOPOIDA.

In  attempting  the  description  of  the  Cyclopoids  in  this  collection  T  have  fol-
lowed  Sars'  system  of  classification.  This  was  completed  in  1918,  and  does  not
appear  to  have  been  modified  to  any  serious  extent  since  that  time.  Sars  divides
the  group  into  three  Sections  according  to  the  structure  of  the  mouth  parts.  The
characteristic  features  may  conveniently  be  summarized  in  the  form  of  a  key:

1. Second antenna with an exopod (usually) ; mouth parts suctorial; maxillae and maxillipeds
sub-chelate  ..  ..  ..  ..  ..  Siphonostoma  (II).
Second antenna without an exopod; mouth parts non-suctorial; maxillae never sub-chelate
(maxillipeds  sometimes  in  male)  .  .  .  .  ,  ,  g

2. Second antenna non-prehensile; mouth parts masticatory; first antennae hinged in male
_  .  Gnathortoma  (I).

Second antenna usually prehensile; mouth parts non-masticatory ; first antenna in male not
hlI1  £  ed  '•  ••  ••  ••  ..  POECTLOSTOMA  (III).

Apart  from  two  species  of  Oithona,  normal  constituents  of  the  plankton,  no
members  of  Section  I  were  found.  It  is  somewhat  surprising  that  no  Cyclopinidae
were  found,  since  these  are  littoral  forms,  but  further  search  will  probably  reveal
representatives  of  this  family.
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Gnathostoma.

Family  OITHONIDAE  Sars.  1913.

Genus  Oithona  Baird  1843.

Sars,  1913,  p.  4  ;  Rosendorn,  1917.

Oithona  nana  Giesbrecht  1892.

Sars  (1913,  p.  5)  suggests  that  this  species  should  constitute  the  type  of  a
new  genus,  Oithonina.  This  was  not  accepted  by  Rosendorn  (1917)  but  Wilson
(1932)  uses  Sars'  generic  name  for  this  species.  I  have  followed  Rosendorn,  who
regards  nana  as  the  type  of  a  group  of  species  within  the  genus  Oithona,

Occurrence.  Ill,  several  females  (0-52  -  0-72  mm.).
Distribution.  Widely  distributed  in  the  warmer  regions,  also  found  in  the

North  Sea.  The  species  has  not,  apparently,  previously  been  recorded  from  Aus-
tralian  waters.

Oithona  attenuata  Parran  1913.

Occurrence.  ITT,  several  females  (0-50  mm.).
Distribution.  Chiefly  Indo-pacific  ;  recorded  also  from  the  Atlantic  (Rosen-

dorn  )  .  This  species  has  previously  been  recorded  from  Australian  coastal  waters
by  Farran  (1936).

Siphonostoma.

The  bulk  of  this  collection  comprises  chiefly  those  copepods  peculiarly  adapted
for  a  semi-parasitic  existence,  for  which  they  are  provided  with  suctorial  mouth
parts.  This  interesting  group  has  been  divided  by  Sars  into  a  number  of  families,
all  but  one  of  which  are  represented  here.  Their  more  important  distinguishing
characters  can  again  best  be  summarized  in  the  form  of  a  key:

Key  to  the  Families.

1. Second antenna non-prehensile 2.
Cancerillidae Sars 1915.

..3.
Artotrogidae Sars 1915.

Second antenna strongly prehensile
2. Fourth legs present

Fourth legs absent
3. Body expanded, with well developed epimera; genital segment widened anteriorly; fifth legs

reduced to a knob-like process; fourth endopod usually reduced or absent (in a few cases
normal)  .  .  .  .  .  .  .  .  .  .  Dyspontiidae  Sars  1915.
Body more or less slender, usually without epimera ; genital segment only slightly widened
anteriorly;  fifth  legs  2-segmented,  though proximal  segment  not  always clearly  defined;
fourth  endopod  always  well  developed  .  .  .  .  .  .  .  .  .  .  4.

4. Sensory filament of first antenna on terminal segment ; mandible without palp
Myzopontiidae Sars 1915.

Sensory  filament  of  first  antenna  sub-terminal  ;  mandible  palp  present  .  .  .  .  5.
5. Second antenna as long as first, its exopod as long as the third segment; siphon reaching at

least  to  genital  segment,  usually  to  caudal  rami  .  .  Acontiophoridae  Sars  1915.
Second antenna much shorter than first, its exopod shorter than the third segment; siphon
much  shorter,  sometimes  absent  .  .  Asterocheridae  (xiesbrecht  1899,  sens.  str.

As  will  be  seen,  the  Dyspontiidae  are  somewhat  difficult  to  define  as  a  family,
and  to  separate  from  the  others.  Hansen  (1923,  p.  2)  retains  Giesbrecht  J  s  Aste-
rocheridae  in  its  widest  sense  and  disagrees  with  Sars'  division  of  that  family  into
smaller  families.  With  the  possible  exception  of  the  Dyspontiidae  it  appears  that
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Sars'  families  are  well  defined.  In  this  family,  while  the  typical  forms  show  a
first  antenna  with  reduced  segmentation  and  the  fourth  endopod  reduced  or  absent,
in  some  forms  this  leg-  is  normal  and  the  first  antenna  has  a  greater  number  of
segments  and  does  not  show  the  fusion  of  segments  between  the  second  and  eighth
so  characteristic  of  the  majority  of  the  genera.

These  few  exceptional  genera  nevertheless  show  the  expanded  body  with  well-
developed  epimera  and  have  the  female  genital  segment  greatly  expanded  in  its
anterior  half.  These  two  features  are,  therefore,  regarded  as  characteristic  of  the
family,  and  those  genera  which  do  not  show  the  reduction  in  the  first  antenna  and
fourth  leg,  but  are  otherwise  typical,  are  regarded  as  intermediate  between  the
Asterocheridae  and  Dyspontiidae.

Family  ASTEROCHERIDAE  Giesbrecht  sens.  str.

syn.  Ascomyzontidae  Sars,  1915,  p.  83.
Sars  (op.  tit.,  p.  85)  discards  Boeck's  name  Asterocheres  in  favor  of  Thorell's

Ascomyzon,  although  he  admits  it  has  priority,  because  "the  species  of  this  genus
are  by  no  means  exclusively  parasites  of  Asterids".  Boeck's  name  must,  however,
stand  on  rules  of  priority  and  has  been  accepted  by  recent  authors.

Thorell  (1859)  used  the  name  Ascomyzontidae  to  designate  a  family  which
is  apparently  equivalent  to  the  Asterocheridae  of  Giesbrecht  (1899)  since  the  lat-
ter  author  had  previously  (1895,  1897)  used  Thorell's  name,  and  in  1899  (p.  67)
place  this  name  as  a  synonym  of  his  new  name.

Giesbrecht  divided  his  family  into  sub-families,  which  Sars  (1915)  raised  to
family  status,  and  further  subdivided,  but  reverted  to  the  name  Ascomyzontidae,
used  in  a  restricted  sense,  equivalent  to  Giesbrecht  's  sub-family  Asterocherinae
from  which  he  removed  the  genus  Acontiophorus  as  the  type  of  a  new  family.

As  stated  above,  I  have  followed  Sars'  classification,  but  since  the  genus
Ascomyzon  no  longer  exists  it  cannot  be  used  for  the  family  name.  I  have,  there-
fore,  substituted  Giesbrecht  7  s  Asterocheridae,  used  in  the  restricted  sense  equiva-
lent  to  Sars'  Ascomyzontidae.

One  genus  of  this  family  was  found  here  and  a  new  genus,  which  approaches
Dermatomyzon,  is  described.

Australomyzon  gen.  nov.

The  genus  is  defined  by  the  following  combination  of  characters  :  Body  com-
paratively  slender,  with  little  or  no  development  of  epimeral  plates  ;  urosome  4-
segmented  in  the  female,  5-segmented  in  the  male;  first  antenna  with  the  segmen-
tation  of  the  proximal  region  distinct;  second  antenna  4-segmented,  with  a  re-
duced  exopod  attached  to  the  second  segment  ;  oral  cone  produced  into  a  siphon,
reaching  to  the  first  legs  ;  rami  of  the  first  four  pairs  of  legs  3-segmented.

The  genus  is  intermediate  between  Dermatomyzon  and  Rhynchomyzon,  re-
sembling  the  latter  in  general  appearance,  having  posterior  projections  on  the
metasome  segments,  and  the  former  in  having  similar  projections  on  the  urosome
segments.  It  resembles  both  of  these  genera  in  the  segmentation  of  the  urosome
and  differs  from  both  in  the  presence  of  a  well  developed  siphon.

Australomyzon  typicus  sp.  nov.

Occurrence.  IX,  1  male;  XI,  2  females.
Female.  Length  1  «  20  mm.  Anterior  body  ovoid,  rounded  in  front,  with  a

small  rostrum  directed  postero-ventrally.  The  first  segment  is  fused  with  the
head,  the  second  and  third  have  postero-lateral  projections,  and  the  fourth  seg-
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ment  is  very  small  ;  the  fifth  segment  is  expanded  laterally  and  bears  the  one-seg-
mented  fifth  legs,  The  genital  segment  is  nearly  as  long  as  the  three  posterior
segments  and  not  greatly  expanded  anteriorly.  This  and  the  following  segment

Fig.  6.  Australomyzon  typicus  gen.  et  sp.  nov.,  male  and  female.  Female  X  29;  urosome,
both sexes, X 110; appendages X 183.
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have  postero-lateral  projections,  similar  to  those  of  the  thoracic  segments.  The
caudal  rami  are  about  twice  as  long  as  wide,  and  half  as  long  again  as  the  anal
segment.

The  first  antenna  is  21  -segmented,  having  the  sensory  filament  on  the  eight-
eenth  ;  the  second  antenna  is  4-segmented,  with  a  2-segmented  exopod  attached  to
the  outer  distal  margin  of  the  second  segment.  The  oral  cone  is  wide  basally,
tapering  gradually,  stoutly  constructed  and  reaches  only  to  the  base  of  the  first
legs.  The  mandible  palp  is  thin  and  as  long  as  the  siphon.  The  maxillule  has
a  small  outer  lobe,  bearing  three  short  setae,  and  a  long  inner  lobe  also  with  three
setae,  which  are  long.  The  maxilla  and  maxilliped  are  of  comparatively  slender
structure.  The  swimming  legs  are  strongly  built,  and  all  of  the  same  general
structure.  Seta  formula:

Of  these,  in  addition  to  the  outer  spines  of  the  exopods,  the  outer  terminal
appendage  of  the  exopod  in  all  legs,  and  the  inner  terminal  appendage  of  the
third  and  fourth  endopods  is  a  spine.  There  are  no  spines  on  the  first  and  second
endopods.  The  fifth  legs  are  one-segmented  appendages  bearing  two  terminal
setae  ;  the  basal  segment  is  fused  with  the  fifth  segment  and  bears  one  seta.  The
caudal  rami  each  bear  one  distal  lateral  seta,  one  dorsal  and  three  terminal  setae.

Male.  Length  1-02  mm.  This  differs  from  the  female  in  a  few  characters.
The  urosome  is  5-segmented  ;  the  genital  segment  is  rectangular  in  shape  and  this
and  the  three  following  segments  have  postero-lateral  projections.  The  anal  seg-
ment  is  relatively  slightly  shorter  than  that  of  the  female.  The  first  antenna  is
17-segmented,  the  last  three  segments  being  fused.  In  addition  to  the  large  sub-
terminal  sensory  filament  there  are  a  few  more  slender  filaments  attached  one  to
each  of  segments  1,  2,  8,  9,  10,  11  and  12.  The  maxilla  and  maxilliped  are  more
slender  than  in  the  female.  The  armature  of  the  swimming  legs  is  identical  with
that  of  the  female;  the  fifth  legs  are  similar  but  smaller,  and  sixth  legs  are  pre-
sent  as  small  knobs  on  the  posterior  margins  of  the  genital  segment.

Genus  Scottocheres  Giesbrecht.

Giesbrecht,  1897,  p.  18;  Sars,  1915,  p.  106.
The  genus  was  established  by  Giesbrecht  for  a  species  wrongly  assigned  to

Acontiophorus  by  T.  &  A.  Scott  (1894:  A.  elongatus)  ;  at  the  same  time  he  de-
scribed  a  second  species,  S.  longifurm.  In  1902  he  described  S.  stylifer;  a  fourth
species,  S.  gracilis,  being  subsequently  described  by  Hansen  (1923).

ScOTTOCHERES  LATUS  sp.  nOV.

Occurrence.  IX,  1  female.
Female.  Length  0-91  mm.  The  body  is  very  rounded  anteriorly,  its  width

being  nearly  equal  to  the  length  of  the  head  and  first  free  segment  together.  The
urosome  is  3-segmented,  the  genital  segment  forming  half  of  the  total  length  of
the  urosome  and  is  slightly  expanded  anteriorly,  without  lateral  teeth,  but  has  a
bunch  of  setae  on  each  side  distal  to  the  centre;  the  second  and  third  segments
are  sub-equal.  The  caudal  rami  are  subrectangular  and  about  half  of  the  anal
segment.

The  first  antenna  is  19-segmented,  distinctly  divided  into  two  regions,  the
proximal  9-segmented  portion  having  short,  wide  segments,  the  distal  portion
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having  the  segments  elongate;  the  sensory  filament  is  borne  on  the  17th  segment.
The  second  antenna  has  a  short  basal  segment,  a  long  second  segment  bearing  the
one-segmented  exopod,  a  longer  and  more  slender  third  segment,  and  a  short  end

Tig.  7.  Scottocherea  la  tun  Bp.  nov.  Female  X38;  urosome  X  80;  appendages  X  240.

segment  bearing  a  single  large  terminal  spine  and  a.  short  lateral  seta.  The  siphon
is  long  and  slender,  reaching  to  the  posterior  end  of  the  metasome.  The  maxillule
has  a  short  outer  lobe  bearing  one  short  and  two  long  setae,  and  a  long  inner  lobe
similarly  armed,  though  the  setae  are  longer;  it  is  like  that  of  dongatus  (as
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shown  by  Sars,  1915).  The  maxilla  and  maxilliped  are  of  stouter  construction
than  in  that  species  and  the  division  of  the  terminal  portion  into  segments  is  in-
distinct.  The  swimming  legs  are  as  in  elongatus,  with  the  following  seta  formula  :

This  differs  from  elongatus  in  that  the  first  endopod  has  two  inner  setae  on  the
middle  segment  and  both  rami  of  the  third  and  fourth  legs  have  each  a  terminal
seta  and  spine,  as  in  the  third  endopod  of  elongatus.  The  fifth  legs  are  elongate,  with
a  single  distal  seta.  The  caudal  rami  have  four  terminal  setae.

I  have  not  been  able  to  see  a  description  of  S.  stylifer,  but  the  present  species
differs  from  the  others  in  having  the  anterior  body  considerably  dilated,  the  geni-
tal  segment  as  wide  as  long,  rounded  and  without  lateral  teeth,  the  second  and
third  segments  of  the  urosome  sub-equal,  the  terminal  segment  of  the  first  an-
tenna  divided,  the  maxilla  and  maxilliped  comparatively  more  robust,  and  the  fifth
leg  extending  to  beyond  the  middle  of  the  genital  segment.  It  resembles  S.  longi-
furca  in  having  the  third  and  fourth  segments  of  the  first  antenna  separate  and,
as  in  elongatus,  the  caudal  rami  are  sub-rectangular  and  about  half  as  long  as  the
anal  segment.

Family  ACONTIOPHORIDAE  Sars.

Sars,  1915,  p.  109.
This  monogeneric  family  was  established  by  Sars  (1915)  for  a  genus  which

departed  in  several  respects  from  the  typical  Asterocheridae.

Genus  Acontiophorus  Brady.

Brady.  1880,  pp.  23,  69  ;  Giesbrecht,  1897,  p.  18  ;  Sars,  1915,  p.  110.
The  name  was  first  used  by  Brady  (loc.  cit.)  in  place  of  Solenostoma  Brady

and  Robertson  (1873),  which  was  preoccupied.  There  are  three  species  :  scutatus
(Brady  and  Eobertson)  1873,  syn.  angulatus  I.  C.  Thompson  1888  ;  ornatus  (Brady
and  Robertson)  1875,  syn.  armatus  Brady,  1880;  and  antennatus  Hansen,  1923.
A.  elongatus  T.  and  A.  Scott  (1894)  was  made  the  type  of  Giesbrecht's  new  genus
Scottocheres  (supra).  A  fourth  species  is  described  here.

Key  to  the  species  of  Acontiophorus.
1.  End  segments  of  second  antenna  sub-equal  .  .  .  .  .  .  .  .  2.

Distal  segment  twice  as  long  as  penultimate  .  .  .  .  antennatus  Hansen  1923.
2. Exopod of second antenna no longer than penultimate segment

ornatus (Brady and Robertson) 1875.
Exopod  of  second  antenna  longer  than  this  segment  .  .  .  .  .  .  3.

3. Exopod of second antenna, not reaching the middle of the terminal segment; caudal rami
three  times  as  long  as  wide  .  .  .  .  scutatus  (Brady  and  Robertson)  1873.
Exopod of second antenna reaching beyond the middle of the terminal segment; caudal rami
twice  as  long  as  wide  .  .  .  .  .  .  .  .  zealandicus  sp.  no  v.

Acontiophorus  zealandicus  sp.  nov.

syn.  A.  sctitatus  (Brady  and  Eobertson)  G.  M.  Thomson,  1883.
Occurrence.  IX,  1  female;  XI,  3  females,  1  male;  XII,  1  female.
Distribution.  Otago  Harbour,  New  Zealand.
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Female.  Length  0-95-1-04  mm.  The  body  has  the  usual  rounded  shape
of  the  genus,  but  the  genital  and  pre-anal  segments  have  posterior  projections
at  their  hinder  ends.  There  is  a  well  developed,  pointed  rostrum.  The  first  an-
tenna  is  ll-segmented  :(  with  a  sensory  filament  on  the  eighth  segment;  the  second
antenna  has  a  long  exopod,  extending  to  beyond  the  middle  of  the  end  segment.

Fig. 8. Acontiophorus sealandicus sp. nov., male and female. Female X 32; urosome both
sexes, and siphon X 67; appendages X 200. The mandible palp is shown also at the same mag-
nification as the siphon for comparison.

The  siphon  is  very  long,  extending  well  beyond  the  caudal  rami,  almost  reaching
to  the  end  of  the  caudal  setae.  The  mandible  palp  is  a  long  delicate  seta,  densely
plumose  for  the  greater  part  of  its  length.  The  maxillule  has  a  short  outer  lobe
with  three  setae,  one  of  which  is  plumose,  and  a  longer  inner  lobe  with  four  setae,
two  of  which  are  stouter  than  the  others  and  plumose.  The  maxilla  and  maxilliped
do  not  show  any  specific  differences.  The  swimming  legs  are  armed  in  a  manner
similar  to  those  of  scutatus  (cf  .  Sars,  1915)  .  The  seta  formula  is  as  follows  :
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endcrpod.  «««>jm»«I.
p.l.
p.2.

p.4.
The  fifth  legs-are  each  represented  b$  a  well-developed,  soft-red  angular  segment
bearing  three  terminal  and  I  wo  timer  marginal  setae  j  there  ie  single  seta  repre*
sen  ting  the  basal  arl  which  is  Eased  with  tin*  corresponding  Body  segment.
The  caudal  rami  are  twice  819  follg  &8  v  n  do  and  a  little  longer  than  the  anal  seg-
ment  and  armed  with  three  teroitoal  aetae,  the  Lnaennosl  of  which  is  ihorl  and
uiin'h  more  slender  (ban  the  Other  two.

Male.  Length  0-87  mm.  The  body  te  feamitef  to  that  of  the  female;  ihe  urn
•ie  is  ^-segmented  with  the  three  pofctetf&r  segments  sub-etpiai's  the  eaudal  rami

are  scarcely  twice  mm  Itfug  as  wide.  The  first  antenna  is  10  -segmented,  having  the
third,  fourth  and  fifth  segments  together  scarcely  more  lhan  half  as  [oikg  as  the
sixth,  and  the  terminal  Segment  distinctly  hinged  upon  the  preceding  segment.
In  the  second  antenna  the  exopod  extendg  to  beyond  the  middle  of  the  terminal

nient,  as  in  tile  female.  There  is  little  elfi€  lo  distinguish  this  from  Ihe  female
.nil  ii  differs  from  the  main  ^\'  s<  u>i&tw  by  the  s;ime  features  which  separated  the
respective  females,  in  addition  to  which  the  ftrtf  antenna  has  only  ten  distinct  seg-
ments  compared  with  eleven  in  sculalus.

Thomson  (1883,  p.  llo)  states  that  the  species  found  by  him  in  OtBgO  Bay
"conforms  exactly"  with  Brad)  s  description  of  sruhiius,  which  he  quotes  in
full.  Hansen  (192M,  p.  11)  remarks  in  tins  connexion  that  Thomson  is  "most
probably  wronev  '  IJansen  would  appear  to  be  correct  here  since  the  species  found
here,  while  closely  resembling  ;«')italvs.  differ;,  frOffl  it  in  several  respects  in  each
dt  which,  where  comparison  can  be  made.  Thomson  \s  figures  show  a  similar  dif-
ference.  These  differences  are:  in  the  first  antenna  in  .\cv-1atUrS  the  third,  fourth
and  fifth  segments  together  equal  the  sixth  ;  in  zcalanJicHs  the  sixth  seamen!  is  con-
siderably  greater  than  these  three  together;  in  the  second  antenna  of  srulutus  the

Opod  docs  not  reach  the  middle  0i  ♦he  terminal  BegmefLti  whereas  in  zfulondicus
it  extends  beyond  the  middle;  I  he  caudal  rami  are  more  Blender  ID  ftfflfetfua
I'  length  width  :  8/1),  in  z<:<ibindw\Ls  this  ratio  is  only  2/1.  Thomson's  figure  shows
flic  urosniuc  somewhat  upturned  so  that  here  no  comparison  can  be  made.

In  view  of  these  differences  it  seems  probable  that  Thomson's  specimen  is
identical  With  the  new  species  described  here.

Family  MYZOPONT11DAE  Sars.

8ars,  1915,  p.  112-
This  family  was  constituted  by  Sara  tea!  two  genera  which  Gieshreeht  had

placed  in  Ins  Dysponl  iinae  bid  Sars  regarded  as  intermediate  between  this  yroup
and  the  Asteroeheridae.  The  two  genera  are  distinguished  by  the  condition  of
the  oral  tube,  which  is  short  and  not  extende<l  into  ;i  siphon  in  N<op<>tilius>  while
Myzopmilius  lias  a  well  develop'

(Henna  Myzopontips  Oiesbreeht.

Giesbreeht,  18&S  \  1897  j  1899;  Sars,  1!)15,  p.  UM
ThJfl  is  a  mouotypie  genua  baaed  on  (Jiesbreeht  's  M.  pun<i<ns.  The  form  found

here  differs  in  the  first  antennae  and  caudal  rami  ,mrl  is  regarded  as  a  new  species.

Mybui-mv;  m  -  aT'stk.ujs  sp.  UOV;

Occurrence.  All  leTnaLe.
Female.  Length  ()«87  mm.  The  body  has  the  same  general  shape  and  pro-
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portions  as  in  pungens.  The  first  antenna  has  nine  distinct  segments,  with  com-
paratively  few  setae;  the  remaining  head  appendages  are  much  as  in  the  type
species  but  the  maxilla  has  only  three  inner  spinules  on  the  claw  and  the  maxilliped
is  somewhat  bent  instead  of  having  straight  sides.  The  legs  are  like  those  of
pungens  with  the  following  seta  formula  :

The  fifth  legs  are  about  twice  as  long  as  wide  with  two  terminal  and  one  inner
setae.  The  caudal  rami  are  stoutly  built  and  less  than  twice  as  long  as  wide.  The
male  is  unknown.

Fig. 9.  Mysopontius australis sp. nov. Female X 67; urosome and appendages X 200.

Family  DYSPONTIIDAE  Sars.

Sars,  1915,  p.  117.
A  key  to  the  genera  of  this  family  is  given  below  in  which  certain  genera  not

referred  to  by  Sars  (loc,  cit.)  but  identifiable  as  belonging  to  the  family  have  been
included.  It  should  perhaps  be  noted  here  that  Pteropontius  has  found  its  way
into  the  wrong  group  in  Wilson's  (1923)  key  to  the  Cyclopoida.  This  genus  is
characterized  by  having  both  rami  of  the  first  legs  only  2-segmented.  Two  of  the
new  genera  described  by  Thompson  and  Scott  (1903)  are  recognizable  as  belong-
ing  to  this  family.  Metapontius  Hansen  (1923)  also  belongs  here  and  Urogonia
Brady  (1910)  probably  does,  though  as  with  so  many  of  the  descriptions  in  this
paper  it  is  too  meagre  for  certain  identification.  An  interesting  form  occurred
in  this  collection  from  South  Australia,  for  which  a  new  genus  has  been  required
and  will  be  described  below.
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The  features  distinguishing  Cryptopontius  from  Dyspontius  given  by  Gies-
brecht  (1899,  p.  114)  would  appear  to  be  better  than  those  used  by  Wilson  (1932,
p.  594)  since  the  length  of  the  siphon  varies  in  both  genera.  The  most  reliable
character  is  the  armature  of  the  first  exopod:  Dyspontius  has  only  two  outer
spines  on  the  end  segment  whereas  Cryptopontius  has  three.

,...-.  ...  .  ■
Key to the Genera.

1.  Earni  of  first  four  pairs  of  legs  3  -segmented  .  .  .  .  .  .  .  .  2.
Kami  of  first  three  pairs  of  legs  3-segmented,  fourth  pair  different  .  .  .  .  5.
Kami of first pair 2-segmented, fourth legs without endopods Pteropontius Giesbrecht 1895.

2.  Second  antenna  biramous  .  .  .  .  .  .  .  .  .  .  .  .  3.
Second  antenna  uniramous,  4-segmented  .  .  .  .  .  .  Urogonia  Brady  1910.

3.  Fourth  endopods  reduced  in  size,  with  small  setae;  maxillae  and  maxillipeds  of  slender
structure  ..  ..  ..  ••  Brady  pontius  Giesbrecht  1895.
Fourth endopods not reduced, setae normal; maxillae and maxillipeds strongly built . . 4.

4. Posterior corners of head conspicuously notched; epimeral plates pointed diagonally out-
wards;  genital  segment  about  as  wide  as  long  .  .  Cribropontius  Giesbrecht  1899.
Posterior corners of head entire ; epimeral plates curved backwards parallel with body axis ;
genital  segment  twice  as  wide  as  long  .  .  .  .  Sestropontius  Giesbrecht  1899.

5.  Fourth  endopod  2-segmented  .  .  .  .  .  .  .  .  •  •  .  .  6.
Fourth  endopod  replaced  by  a  process,  seta,  spine,  or  lacking  .  .  .  .  .  .  8.

6. Body longer than wide, thoracic segments free; urosome 4-segmented in female, forming
one-fourth  of  total  length  .  .  .  .  .  .  .  •  •  •  .  .  7.
Body as wide as long, sub-circular, third and fourth thoracic segments fused ; urosome 3-seg-
mented  in  female,  less  than  one-sixth  of  total  length  .  .  .  .  Discopontius  gen.  nov.

7. Body with well developed epimera; siphon short and slender, with suctorial tube
Arctopontius Sars 1915.

Body without epimera, segments rounded ; siphon short and stout, without suctorial tube
Metapontius Hansen 1923.

8. Second antenna 5-segmented, second segment with 2-segmented exopod; first antenna 18-seg-
mented; urosome 3-segmented, last two segments very short

Cletopontius Thompson and Scott 1903.
Second  antenna  4-segmented,  second  segment  with  one-segmented  exopod  .  .  .  .  9.

9. Urosome 3-segmented, completely covered by last metasome segment, fifth legs 15 times as
long  as  wide  .  .  .  .  .  .  Lepeopsyllus  Thompson  and  Scott  1903.
Urosome  entirely  free  dorsally  ;  fifth  legs  as  wide  as  long  .  .  .  .  .  .  10.

10. Head wider than long; distal segment of first exopod with two spines
Dyspontius Thorell 1889.

Head longer than wide ; distal segment of first exopod with three spines
Cryptopontius Giesbrecht 1899.

Genus  Cryptopontius  Giesbrecht.

Giesbrecht,  1899,  pp.  30,  89,  108  ;  Sars,  1915,  p.  120.
The  genus  contains  six  species  :  thordli,  tenuis,  capital  is  and  brevifurcatus

(Giesbrecht)  1895;  innominutus  Brady  1910,  and  gracilis  Wilson,  1932a.  Four
new  species  are  described  below  and  a  key  is  given  for  the  identification  of  the
various  species.

Key  to  the  Females.

1.  Caudal  rami  wider  than  long  .  .  .  .  .  .  .  .  .  .  2.
Caudal  rami  at  least  as  long  as  wide  .  .  .  .  .  .  .  .  3.

2.  Urosome forming little more than one-fifth of the total  length brevifurcatus (Giesbrecht).
Urosome  forming  at  least  one-fourth  of  the  total  length  .  .  longipes  sp.  nov.

3.  First  antenna  with  second  segment  shorter  than  first  and  third  .  .  .  .  4.
First  antenna with second segment longer than either first  or third ..innominatns Brady.
First  antenna  with  first  two  segments  sub-equal  .  .  .  .  proximus  sp.  nov.

4.  Siphon  reaches  beyond  the  base  of  the  first  legs  .  .  .  .  .  .  5.
Siphon  does  not  reach  the  base  of  the  first  legs  .  .  .  .  .  .  8.
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•V  First  antenna  IP-  or  U-aegnientftd  -.  .  •  *•
FiiHt.  antenna  9-segniented  .  .  .  f.

G. Kxopod ot' .second antenna with two setae; end segment of h'rM rxopod with two inner setae
thorellr (Uie,',nreclit)

Km^uhI of srcutnl auUiinti without *cUie j ond segment of first exopod with three inner ftsfl&A
*hnilte ap. nnv.

7.  Width  of  ceptialosome  a-houl  four  (ii'Uis  of  its  Jcagth  .  .  foflMM  (Giesbreeht  j  .
Width  ot!  ccphalosomc  equ.il  to  its  length  .  (jracili^  ^WaoJi.

H,  First  antenna  10-segmcnted  ;  exopod  of  aeeond  anteiuia  with  two  Betae;  inner  )ohe  of
maxillule  with  long  plumose  seta  .  .  .  ropdalis  (Uje.iJim'u.t.).
Kn ■-., ;iuii-,tiii.i 9 segmented ; exopod Of second natanaa without setae; inner lobe of nmxilluk
v.  i  Mi  short  seta  ....  .  .  latus  sp.  nov.

It  is  uncertain  whether  innomiiialus  should  have  been  included-  Brady's
specimen  was  apparently  damaged,  bi.it  the  iirnsume  which  he  figures  shows
the  genital  segment  of  the  same  width  throughout,  whereas  it  is  characteristic  of
the  genus  that  it  should  he  very  much  widened  anteriorly.

Cryptupontiuk  simile  sp,  tli.V,

Occurrence.  X,  1  female,  1  male.
Female.  Length  1*30  mm,  The  body  is  of  similar  shape  and  proportions  to

t/wrdii,  though  less  acutely  pointed  anteriorly.  The  first  antenna  is  10  -segmented,
with  the  third  lo  seventh  and  ninth  to  eleventh  segments  fused.  The  second  an-
tenna  has  a  small  unarmed  exopod,  the  end  segment  IB  without  lateral  setae  but
has  a  row  of  fine  heirs,  The  siphon  reae.hes  to  the  base  of  the  first  legs  hut  not
beyond.  The  maxillnle.  has  both  lobes  slender,  the  outer  two-thirds  as  long  as
the  inner  and  armed  with  a  short  seta  and  small  spine,  the  inner  lobe  armed  with
two  slender  spines.  The  maxilla  and  maxilliped  are  very  like  those  of  th&relli.
The  swimming  legs  are  normal,  with  the  following  seta  formula:

endopod.  exopod.
pX  1.2.321  1.1.323.
pJ2.  1.2.H21.  1/M23.
V  -;.  1.2.:  I  1.1.423.
p.4.  —  1J.423.

The  fifth  leg  is  twice  as  long  as  wnie,  with  one  spine  and  a  seta.  The  caudal  rami
are  longer  than  wide  (about  4  .  3).

Male.  Length  1  -02  mm.  The  body  is  more  slender  than  that  of  the  female,
BUS  I  usual  in  this  genus,  and  the  nrosotne  is  five-segmented.  The  first  antenna  has
eleV£ti  di&lailCt  segments,  the  large  sensory  filament  being  placed  sub-  terminally
on  the  end  segment.  There  is  B  series  of  long  thin  sensory  filaments  distributed

EflHoWSJ  one  on  the  second  aud  eighth  segment:  two  on  the  sixlh  ami  ninth
and  four  OH  the  third  segment.  The  ninth  segment  also  has  two  short  spines  near
the  bases  of  the  filaments.  The  mouth  parts  and  legs  are  as  in  the  female  and  the
caudal  rami  have  a  similar  proportion  and  armature,

This  species  is  very  close  to  thuidli,  particularly  in  the  shape  and  proportions
of  i  he  body,  us  size,  the  first  antennae,  maxillae  and  maxiHipeds.  It  differs  in
the  proportions  find  armature  op  the  maxillnle  and  in  the  armature  of  the  second
antenna  and  first  leg;  in  this  leg  in  thordli  the  seta  formula  is  1  -1  »82I  ;  1*1*223.
It  is  Uilf  oHuuato  iJuat  (lieshreehl  £1809)  has  not  illustrated  the  fourth  legs  of  the
Qpectesof  ihi;  j  genua  described  therein  as  there  is  some  variation  in  the  second  geg-
ommiI  uf  the  basipod  of  this  leg  in  the  species  found  here.  In  this  species  ti  -
is  :i  sma.ll  prominence  on  this  segment,  which  may  represent  the  missing  eudopod.
In  /(jinjipts,  described  below,  this  prominence  <s  well  developed,  whereas  the  two

species  described  here  are  without  any  such  promlttec
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Fig. 10. Cryptopontius similis sp. nov. Male and female X 30; urosome, both sexes, X 110;
appendages X 185.
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Cryptopontius  latus  sp.  nov.

Occurrence.  XII,  1  female.
Female.  Length  1-30  mm.  The  body  is  of  similar  proportions  and  size  to

capitalis,  having  the  head  segment  distinctly  wider  than  long.  The  first  antenna
is  9-segmented,  the  third  to  seventh  and  eighth  to  tenth  segments  being  fused.

^

Fig. 11. Cryptopontius latus sp. nov. Female X 32 ; urosome X 120 ; appendages X 200.

The  second  antenna  has  a  very  small,  unarmed  exopod,  the  end  segment  has  a
lateral  seta  and  two  terminal  spines  and  a  small  seta.  The  siphon  is  very  short,
not  reaching  the  base  of  the  first  legs.  The  maxillule  has  two  strong  spines  on
the  outer  lobe  and  a  single  short  seta  on  the  inner.  The  maxilla  has  the  terminal
portion  of  the  claw  fused  with  the  proximal  portion  and  strongly  curved.  The
swimming  legs  have  the  following  seta  formula  :
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The  fifth  legs  are  composed  of  small  rounded  knobs,  each  bearing  a  single  seta.
The  caudal  rami  are  as  long  as  wide.

Fig. 12. Cryptopontius proximus sp. nov. Female X 32; urosome X 67; appendages X 200
terminal portions of siphon and mandible X 333.

This  species  approaches  capitalis  very  closely  and  should  perhaps  be  identi-
fied  with  that  species,  but  there  are  several  minor  points  of  difference.  In  capi-
talis  the  eighth  segment  of  the  first  antenna  is  free,  whereas  here  it  is  fused  with
the  ninth  and  tenth  ;  the  inner  lobe  of  the  maxillule  has  a  single  relatively  short
unarmed  seta  in  place  of  the  longer  plumose  seta  and  small  spur  of  Giesbrecht's
species;  the  exopod  of  the  second  antenna  is  unarmed.
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It  is  regrettable  that  the  species  of  this  genus  found  here  (with  one  excep-
tion)  occurred  as  isolated  specimens,  since  the  examination  of  a  series  might  show
sufficient  variation  to  permit  of  this  species  and  similis  being  included  in  capitalis
and  thorelli  respectively.

Cryptopontius  proximus  sp.  nov.

Occurrence.  IX,  1  female.
Female.  Length  1-02  mm.  The  body  is  much  as  in  similis,  having  the  head

segment  about  as  wide  as  long,  but  the  first  free  thoracic  segment  has  the  lateral
projections  more  rounded.  The  first  antenna  is  9-segmented,  the  first  two  seg-
ments  sub-equal,  the  second  to  seventh  and  ninth  and  tenth  being  fused.  In  the
second  antenna  the  exopod  bears  a  single  long  terminal  seta,  and  the  end  segment
one  spine  and  two  setae.  The  siphon  scarcely  reaches  the  base  of  the  first  legs.
The  maxillule  has  slender  lobes,  the  outer  armed  with  a  stout  spine  and  a  shorter
seta,  the  inner  with  a  very  short  seta  and  small  spine.  The  maxilla  has  the  ter-
minal  portion  undivided  and  ends  in  a  blunt  curved  claw.  The  swimming  legs
have  their  seta  formula  as  follows  :

endopod.  exopod.
p.l.  1.1.321.  1.1.323.
p.2.  1.2.321.  1.1.423.
p.3.  1.2.321.  1.1.423.
p.4.  —  1.1.423.

The  fifth  legs  are  almost  square,  with  two  terminal  and  one  lateral  setae  and  the
caudal  rami  are  a  little  longer  than  wide.

This  species  resembles  similis  in  the  shape  of  the  body,  but  in  other  features
it  approaches  more  closely  to  latus..  It  differs  in  several  particulars  :  in  the  first
and  second  antenna,  the  armature  of  the  first  legs  and  in  the  fifth  legs.  The
siphon  also  is  relatively  longer  and  the  species  is  considerably  smaller  than  similis.

Cryptopontius  longipes  sp.  nov.

Occurrence.  IX,  3  females;  X,  2  males;  XII,  1  male;  XIII,  1  male.
Female.  Length  1  •  13  mm.  The  body  is  comparatively  slender,  its  width  less

than  half  the  total  length  ;  the  width  of  the  head  segment  is  five-sixths  of  its  length.
In  the  urosome  the  genital  segment  has  a  comparatively  short  undilated  posterior
portion,  which  is  wider  than  the  following  segments.  Of  these  the  first  two  are
short  and  sub-equal  and  together  no  longer  than  the  anal  segment.  The  caudal
rami  are  wider  than  long.

The  first  antenna  is  9-segmented,  the  first  two  segments  are  sub-equal,  the
second  to  seventh  and  ninth  and  tenth  being  fused.  '  The  second  antenna  has
a  very  short  basal  segment  ;  the  exopod  is  minute  and  unarmed  ;  the  end  segment
has  no  lateral  seta  but  a  fringe  of  hairs,  and  two  unequal  terminal  setae.  The
siphon  is  comparatively  long,  reaching  beyond  the  base  of  the  first  legs.  The
maxillule  has  two  stout  spines  on  the  outer  lobe  and  two  long  delicate  setae  on  the
inner  lobe.  The  maxilla  has  the  terminal  part  of  the  claw  separated  from  the
proximal  portion  and  the  maxilliped  has  the  two  distal  segments  fused.  The  seta
formula  for  the  swimming  legs  is:

endopod.  exopod.
p.l.  l.f.320.  1.1.223.
p.2.  1.2.321.  1.1.423.
p.3.  1.2.321.  1.1.423.
p.4.  —  1.1.423.

The  armature  of  the  first  legs  is  somewhat  uncertain,  as  these  were  so  strongly
curved  inwards  and  forwards  that  on  mounting  they  broke  up  and  the  setae  were
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dislodged,  or  the  rami  overlapped  to  such  an  extent  as  to  make  it  difficult  to  be
certain  of  the  setae.  The  fourth  legs  are  distinguished  from  those  of  other  species
found  here  by  the  presence  of  a  well-developed  prominence  on  the  basipod,  ad-
jacent  to  the  exopod.  The  distal  segment  of  the  leg  on  one  side  had  only  three

Fig. 13. Cryptopontius longipes sp. now Male and female X 32 ; urosome, both sexes, X 67 ;
appendages X 200.

inner  setae,  instead  of  four,  which  is  the  more  usual  number.  The  fifth  legs  also
distinguish  this  species  from  any  other  in  that  they  are  more  than  twice  as  long
as  wide  ;  in  one  specimen  they  were  nearly  four  times  as  long  as  wide.

Male.  Length  1-04  -  1-15  mm.  The  body  is  more  slender  than  that  of  the
female.  The  first  antenna  is  9-segmented,  with  the  first  two  segments  sub-equal
and  showing  a  fusion  of  segments  similar  to  that  of  the  female.  The  sixth  free
segment  is  elongate  and  bears  a  barbed  spine  ;  the  terminal  portion,  consisting  of
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two  segments,  fe  weakly  geniculate  upon  Hie  preceding  sequent.  The  fifth  legs
are  somewhat  shorter  than  in  the  female  hut  twice  as  lone:  as  wide,  and  similarly
LF2I  ed  A|i;irl  from  Hie  .Vv«jHiemed  urosome,  the  male  rcsemblas  (lie  female  in

.ill oilier pesrpec
This  species  s  disfingni  ,hed  from  ;dJ  the  other  species  b$  the  genital  segment

mil  nrosorm-  of  the  IVmale  and  by  the  '-lorn-ate  fifth  leg.  ft  t  esembles  flf  <vifur  nU  &j
in  having  Hie  caudal  rami  wider  fcbai  bill  differs  from  it  in  so  many  respects
that  it  mil  ,-.'  -led  as  distin

Body  Hub-eircidar  in  outline,  wilh  a  small  projecting  urosome,  and  the  whole
considerably  flattened  so  as  to  be  dise  shaped,  The  segments  are  without  epimeral
plat.es  .oid  the  first  ^'imnl  fa  hjfled  with  the  head;  the  third  and  fourth  segments
arc  fused  and  completely  cover  the  fifth  segment  dorsally.  The  urosome  is  very
slmrf  ;;  scrrinrnir.l  ,  the  geB  1  1  o  I  segment  is  gr»tly  enlarged  and  longer  than  the
rest  of  til*  urosome,  iin'lin  lii  i«_r  Hie  caudal  rami,  and  a  little  more  than  three  times
«s  wide  as  the  other  urosome  segments.  Tin-  mouth  parts  in  general  show  the
char  &f  tlm  family.  The  first  three  pftira  Of  leg  8  !  have  3'«0prnWllted  ramf  the
exupcid  of  the  fourth  p&tc  is  3-segmented  and  the  eiidopod  "-segmented  with  re-
duced  setae.  The  fifth  legs  are  well  developed,  1  -segment  ed.  and  proje<  1  poster-
mi  ly  from  beweftlh  the  metasome.

la  t  lie  condition  of  the  sv>immm£  legs  this  genus  approaeli<o  ArctofKmtws'
Hie  first  three  pairs  have  normal  rami  while  in  the  fourth  pair  the  endopod  is  re-
duced  to  t'.vo  segments.  S?u\s'  genu*  moreover  has  a  somewhat  expanded  meta-
some  and  the  eephaJie  appenihtges  are  not  unlike  those  of  his  genus.  The  first  an
tenna  is  pj  similar  structure.  though  the  sensory  filament  is  sub-terminal;  the
second  antenna  lias  fho.sceorid  and  thinl  segments  considerably  larger  than  either
first  or  fourth,  whereas  in  Arrtopontius  tiny  are  sub-equal.  The  siphon  is  less

oi'od  than  in  Btttft  1  genus,  hut  the  maxilla  and  maxilliped  are  very  similar,  hi
i!ib-<u/>ot>t  ms  tie*  hody  is  sub-circular  hi  onlliue  and  Hie  female  urosome  is  3-seg-
inented  (in  Arrfapontius  4-segmented  )  ;  the  third  and  fourth  metasome  segments
are  fused,  an  unusual  feature,  and  dorsaMy  cover  the  free  fifth  segment.  These
-veil  mots  aie  all  without  epimeral  plates,  whereas  in  Sars'  genus  the  segments  are
distinct  and  have  well  -developed  epimera.  The  genital  segment  Is  enlarged  in
both,  In  eonforniify  with  Ihe  flattened  hody  the  bases  of  the  swimming  leg*  are
vi  rv  wide;  the  fifth  legs  are  well  -developed,  whereas  in  Arrtoponfius  they  are
represented  only  by  ^'tac.  In  shape  this  genus  resembles  Dnrnpmitius  Thompson

-Votl  I  t0OS),  but  their  melius  is  clearly  an  Asterocherid  in  structure,  HJnlo
final  run  of  the  same  author-,  is  also  of  a  similar  appearance,  and  belongs  to  the
Oyspnntiidae,  but  differs  in  many  respects,  particularly  the  second  antenna,  max-
illa,  ami  fourth  legs  in  which  there  is  tin  endopod.  The  urosome  ts  also  3-seg
merited  hi  Clatttftfwfa'iUg,  but  the  anal  segment  is  no  larger  than  flic  pre-aruit,
whereas  here  it  in  twice  aa  large.

DisciOPOKTTTTg  nisooroES  sp.  nov.

OcettiTGnoe,  IX,  1  foraale.
feni-ih  1  Ijenglh  0*  74  Trim.;  width  ()-f>7  mm,  The  hody  has  heen  described

under  He-  ehnra-ters  of  the  genus.  The  first  antenna  has  thirteen  dislinet  >cl"-
menls.  wilh  a  sensory  filament  disiall;,  on  the  eleventh  ;  the  second  to  eighth  seg-
ments  arc  (used.  The  second  antenna  is  1  -segmented,  with  a  small  exopod  at-
tacllfid  to  tic  Bi  :-eon.l  :-e.«rnient  at  a  little  pe:.  i  he  nuddle;  the  t'ourtli  Btsgmetd  IB  very
sleol  and  bears  terminally  oiu*  spine  and  two  setae.  Tlie  oral  O0H6  W  ihoit  and
rtout,  sJightty  produced  into  a  siphon.  The  maxillule  has  a  short  slender  outer
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lobe,  with  a  single  seta  and  a  longer  stouter  innsr  lobe  bearing  four  setae.  The
maxilla  and  maxilliped  are  of  very  strong  construction,  resembling  those  of  Arcto-
pontius,  but  the  distal  portion  of  the  maxillary  claw  is  not  divided  from  the  proxi-

Fig.  14.  Discoyontius  discoides  gen.  et  sp.  nov.  Female  X  80;  urosome  and  appendages
X 240.

mal  portion.  The  swimming  legs  have  3-segmented  rami,  except  the  fourth  endo-
pod,  which  is  2-segmented  and  with  reduced  setae.  The  seta  formula  is  :
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The  Fourth  endopod  WW  Of  slightly  different  structure  on  Opposite  &ide*1  tat  on
the  left  leg  h4d  9  louder  distal  BQgfl&etft  with  one  inner  seta  and  6  terminal  spine;
on  the  right  left  the  distal  sfcginerit  Had  a  small  terminal  seta  as  well  as  the  ^pme
The  fifth  leg  is  ono;-vonu'iihd.  Die  basal  segment  bemjx  fused  with  Hk  body!  the
distal  segment  is  four  turn's  as  long  as  wide,  eurved,  and  readies  to  the  middle  of
the  pre-anal  segment.  The  caudal  rami  are  sliirhily  longer  1han  wide,  thon-!i
shorter  than  the  anal  segment,  and  armed  with  four  terminal  setae,  the  two  middle
OUCH  Of  which  Avore  htoken  so  thai  their  length  is  unknown.  The  genital  segment
is  armed  alon^r  its  posterior  margin  with  a  fringe  of  short  spites.  No  ecr<?-saes
were  present.  The  male  is  unknown.

Genus  Bradvpontitjs  Giesbreeht.

Giesbreeht.  18S5,  180!),  pp.  88,  107;  Sars,  1915,  p.  124.
One  of  the  most  elairne|  erisl  ie  features  of  this  geJOTS  IS  the  endopod  of  the

fourth  L*g,  whieli  is  always  more  slender  than  the  exopod  and  lias  the  BBtae  reduced
in  mimber  and  size  while  retaining  the  full  number  of  segments.

There  Ive  speeh-s  ill  the  ereilUS  :  vwfjvirepx  (Brady),  1880)  popilhilus
t'[\  Scott),  1888?  rln/ifrr  and  siphon-aim  Giesbreeht,  189  5  ;  ujnotus  and  ><mi-
htlvs  Brady,  1910;  major  and  caudatus  Sara,  1915;  fpomOandteUij  rlrvlntu^
tniitltnv  and  tmuipes  Hansen,  1928,

I!  should  be  noted  that  Bars  (loc.  eft.,  p.  127*),  regards  cheKfBf  04  9  synonym
of  papUlatw  :  it  woidd  appear,  however,  that  the  differences  are  sufficiently  marked
foi  it.  to  be  regarded  as  distinct,  Three  new  species  have  been  found  in  this  rol-
led  inn  and  a  key  is  givdD  I'or  their  identification  from  which  only  dndaivs  has
been  excluded  hoeuiise  file  specimen  described  by  Hansen  was  so  damaged  as  to
render  impossible  the  description  of  the  loejs.

KEYTOT1IKSPKCIE8  (both  sexes).

1,  Fifth  log  reduced  fcO  small  round  knobs,  not  more  than  twice  as  foag  ftQ  fi  ide  .  *
Fifth  lr  R  elongate,  about  the  times  as  long  as  wide  .  .  V  !  i  '  L*S3.

2. Fourth nudopod with inner BflU 09 |fa tad Bfigfllfitti and usually two ietad OB (ft* middle
segment  •  •  •  •  *  *  **  Jf*
Fourth eudnpud without inner seta On the basal segment arid never more than one on the
middle  legment  .  .  -  -  •  •  •  -  *

'A,  Fourth  endopod  With  five  w-tue  on  the  t  -  ptvi  i  n:,l  B6gtnenft  ••  *
Fnurrli  .mmIo|mh!  with  four  Kefno  on  the  f.-runnal  segment  •  •  ,  '.

4,  Firnl  antiuiMii  II'  '"•  lil-^^-.irnlrd  ..  ...  -•  J
Firsl  .e  ■  -,;-„„•.  itrii  ..  .  $  m^O^/e:  (  T.radAM  1SSO.

5. Middle aeffftRrtrt of fourth endopod «ea*I.Y twice as bag aa Hu basal segment
jj 9 wtdatm Sara 1915 (2 £,

Middle  segment  of  fourth  endopod  little  lon^r  Hum  the  t.i^al  segment  •  •  *i
<;.  Gtev  of  maxilla  with  iM.-r-.i  mine  and  spui  ••  .  Saw**  Ban  MJ1R

flaw  Of  maxilla  with  lateral  tyfoe  R»d  denticles,  no  sjmr  .  .  g  MflUft  "••••  WAIlOTn  IW3.
7.  First Roteallfl  ll^o^ti.r.itrd in female,  ia segmented in male $ $> //.•■ KoWH Hansen 1923.

First  :nit.i  »na.  8-  or  segmented  In  female,  ll-segmented  In  male  .  •  .  s,
8.  Fourth  Blldopod  wirlioul  mt&&  on  middle  segment  %  *cm/h>1  ><*  Ur.>\  JHie.

Fourth  rtirlopuil  ■•,  Vli  I  WO  lOtfifi  OB  midtllr  RQgfllOXVt  .  .  .  .  9.
!),  |.Ynnfh  Dnd0p0d  RH  Ion-  W  exopod  i-  ^j^fi^SSS  JSltt'

Fourth  Mdopftd  tt«'rf>  Bbotfef  tlian  BXOpod  ..  35jlOpf«flHW  I  I  ■-  10  fttj  L»8»«
10.  i'lini  at.  h-a.-.l  as  long  as  wide  ..  -■  •  •  j^-

CaUd«l  (aim  wider  than  Ion?  ♦•  ••  ••  ;  •  *  13  '
(5) 8ars (1015, p, 129) in a footnote states that the male identified 89 that of m&j&t Ifi WWW

nrnK-iblv dial ol paWO( '
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11. First antenna 8-segmented in female, 11- or 12-segmented in male; distal segment of fourth
endopod  the  longest  .  .  .  .  .  .  .  .  ,12.
First antenna 9-segmented in female; proximal segment of fourth endopod the longest

9 serratipes sp. no v.
12.  Caudal  rami  longer  than  wide  .  .  .  .  ^5  chelifer  Giesbrecht  1895.

Caudal  rami  as  wide  as  long  .  .  .  .  .  .  .  .  j  ovatus  sp.  nov.
13. First antenna 10-segmented in female, 12-segmented in male J 5 sriphonatus Giesbrecht 1895.

First  antenna  9-segmented  in  female,  11  -segmented  in  male  .  .  £  $  inermis  sp.  nov.

Bradypontius  inermis  sp.  nov.

Occurrence.  IX,  2  females;  X,  4  females  (1  ovigerous),  1  male,  3  juveniles;
XI,  17  females;  XII,  1  juvenile  ?;  XIII,  4  females  (2  ovigerous).

Female.  Length  1-11-1-50  m.m.  The  body  is  wide  anteriorly,  its  greatest
width  being  about  three-fifths  of  the  total  length  ;  the  head  segment  is  as  wide  as
long.  The  first  antenna  is  composed  of  nine  distinct  segments,  the  second  to>
seventh  and  ninth  and  tenth  being  fused  ;  the  second  segment  is  partially  sepa-
rated  in  some  specimens  and  entirely  free  in  others  ;  when  it  is  free,  then  the  eighth
segment  is  fused  with  the  preceding  segment  so  that  the  total  number  is  always
nine.  The  second  antenna  has  a  small  exopod  bearing  two  small  setae.  The
siphon  extends  beyond  the  posterior  margin  of  the  head  segment.  The  maxillule
has  the  outer  lobe  armed  with  one  spine  and  a  thin  seta,  and  the  inner  lobe  has
a  single  long  delicate  seta  ;  the  maxilla  and  maxilliped  are  without  specific  charac-
teristics.  The  swimming  legs  have  the  following  seta  formula  :

As  is  usual  in  this  genus  in  preserved  specimens  the  swimming  legs  are  found
with  the  rami  bent  forwards  and  inwards  so  that  they  tend  to  overlap  when
mounted.  The  second  leg,  which  has  been  figured,  has  been  drawn  with  the  rami
artificially  separated.  The  fifth  leg  is  composed  of  a  rounded  knob,  bearing  two
setae.  The  caudal  rami  are  wider  than  long  and  about  half  the  length  of  the
anal  segment.

Male.  Length  1-07  mm.  The  body  is  more  slender  than  that  of  the  female,
the  width  of  the  head  being  only  three-fourths  of  its  length.  The  first  antenna
has  eleven  distinct  segments,  the  third  to  sixth  being  fused  ;  the  ninth  segment  is
elongate  and  bears  a  distal  hook,  while  the  terminal  segment  is  bent  upon  the
tenth  segment  and  bears  a  long  stout  sensory  filament.  Segments  two  to  nine
bear  a  large  number  of  very  thin  sensory  filaments,  little  thicker  than  an  ordinary
seta.  These  are  very  long  and  only  a  few  have  been  shown  in  the  figure;  the
impression  gained  from  an  examination  of  the  whole  animal  is  that  the  antennae
are  clothed  with  a  brush  of  dense  setae.

Giesbrecht  (1899,  p.  29)  states  that  the  males  in  both  chelifer  and  siphonatus
have  a  large  number  of  long  thin  sensory  filaments  one  on  each  free  and  fused
segment  from  two  to  twelve  (eighth  segment  excepted  in  chelifer)  and  two  on
each  from  thirteen  to  sixteen.  In  this  species  the  distribution  is  from  segments
two  to  nine  (distinct  segments)  but  the  proximal  ones  overlie  the  points  of  at-
tachment  of  the  more  distal  ones  so  as  partially  to  hide  the  points  of  insertion.
There  are  between  sixty  and  seventy  altogether.

The  second  antenna  bears  a  lateral  seta  on  the  end  segment,  not  found  in
the  female  (possibly  broken  off)  and  the  maxilliped  shows  the  modification  of
the  basal  portion  found  in  the  male  of  siphonatus.
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Fig.  15.  BradypOTitiKs  inarmu sp.  nov.  Mai.'  and  female  X  27;  urosome of  female  X
maxilla, rimxilliped", and fifth legs o£ female, and ilrdSOM "*' niale X 103; other appendages
X 171.'

The  species  resembles  siphonatus  in  a  number  of  features,  but  differs  in
the  shape  of  the  body  in  the  male,  the  first  antenna  in  both  sexes,  the  proportions
of  the  segments  in  both  second  anlenmi  and  maxillule.  the  rather  more  robust

in  the  female,  and  the  armature  of  Die  fourth  endopod.  These  two
species  are  the  only  ones  described  as  having  the  caudal  rami  wider  than  long.
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Bradypontius  serratipes  sp.  nov.

Occurrence.  XII,  1  female.
Female.  Length  1-52  mm.  The  body  is  comparatively  slender,  its  greatest

width  being  about  half  the  total  length;  the  head  segment  is  longer  than  wide
and  the  nrosome  forms  about  one-third  of  the  total  length.  The  first  antenna
has  nine  distinct  segments,  the  third  to  eighth  and  ninth  and  tenth  being  fused.

Fig.  16.  Brady  pontius  xerratipes  sp.  nov.  Female  X  27  ;  urosome  X  57;  appendages
s\ 17 1.

The  exopod  of  the  second  antenna  has  two  long  setae,  the  end  segment  has  a  lateral
seta  as  well  as  the  terminal  seta  and  spine.  The  siphon  is  short,  not  reaching
the  base  of  the  first  legs.  The  maxillule  has  a  short  terminal  seta  on  the  inner
lobe;  the  maxilla  and  maxilliped  are  stoutly  constructed.  The  outer  margins  of
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the  exopods  of  legs  two  to  four  are  strongly  serrate,  that  of  the  first  leg  leas  so.
Seta  formula:

endopod.  exopGd.
p.l.

The  fifth  leg  is  short,  sub-  rectangular,  not  twice  as  long  as  wide  and  with  pro-
bably  three  setae,  only  one  of  which  was  seen.  The  caudal  rami  are  less  than
twice  as  long  as  wide  and  about  as  long  as  the  anal  segment.

The  species  resembles  ohelifer  in  some  respects,  but  is  more  slender,  has  the
second  segment  of  the  first  antenna  free,  and  lacks  the  inner  setae  on  the  second
and  third  segments  of  the  fourth  exopod  present  in  that  species.  The  serrations
on  the  exopods  are  also  probably  more  strongly  developed.

Bradyt'ONTujs  ovatus  sp.  nov.

Occurrence.  XI,  2  males.
Female  unknown.  Male.  Length  0-89  -  0-95  mm.  The  body  is  oval  in

Outline,  with  I  lie  thoracic  epimera  not  pronounced  and  directed  backwards.  The
first  antenna  has  twelve  distinct  segments,  the  ninth  having  a  stout  spur  (which
is  nor  booked)  on  the  anterior  margin;  the  penultimate  segment  bears  the  usual
large  sensory  filament  and  (here  is  ri  series  of  thin  delicate  filaments  inserted  on
each  of  the  segments  from  the  second  to  the  ninth.  The  mouth  parts  show  no
specific  characters  except,  for  the  maxilla,  the  claw  of  which  has  a  small  seta

Fig.  17.  Brady  pouliu.'i  ovatus  sp.  nov.  Male  X  64;  appendages  X  192.
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near  the  end.  The  siphon  extends  to  beyond  the  base  of  the  second  legs.  The
armature  of  the  legs  differs  from  that  of  serratipes  only  in  having  an  inner  seta
on  the  basal  segment  of  the  first  endopod.  The  fourth  endopod  is  comparatively
unarmed,  like  the  other  Mediterranean  and  Australian  species,  but  differs  from
these  in  the  proportions  of  the  segments  ;  the  distal  segment  is  as  long  as  the  first
two  together,  and  armed  with  two  small  terminal  setae,  these  being  the  only  setae
on  the  ramus.  The  fifth  legs  are  longer  than  wide,  with  two  terminal  and  one
outer  marginal  setae.  The  caudal  rami  are  as  long  as  wide  and  slightly  shorter
than  the  anal  segment.

The  species  comes  closest  to  chelifer,  but  differs  in  several  respects,  particu-
larly  in  the  armature  of  the  fourth  endopod.

It  is  of  interest  to  note  that  all  those  species  with  reduced  armature  on  the
fourth  endopod  are  either  from  the  Mediterranean  or  from  Australian  waters,
whereas  all  the  others  are  from  the  colder  regions  of  the  northern  or  southern
oceans  and  have  fully  armed  fourth  endopods.

Genus  Pteropontius  Giesbrecht.

Giesbrecht,  1895  ;  1899,  pp.  91,  110.
According  to  Giesbrecht  this  genus  is  characterized  by  the  postero-lateral

projections  from  the  thoracic  and  anterior  urosome  segments;  the  first  thoracic
segment  is  fused  with  the  head,  with  a  dorsal  crest  along  its  whole  length;  the
second  antenna  is  only  three-segmented;  the  fourth  leg  is  without  an  endopod;
both  rami  of  the  first  leg  are  two-segmented,  with  reduced  setae;  the  distal  seg-
ments  of  the  third  and  fourth  exopods  have  only  two  outer  spines  ;  and  the  fifth
leg  is  knob-like.  He  described  a  single  species,  cristatus  (1899,  p.  36-8,  pi.  vii,
fig.  24-39;  x,  fig.  15-17)  and  Brady  (1910,  p.  583,  fig.  lxvi)  described  a  second,
scaber;  the  species  found  here  is  distinct  from  both  of  these.

In  the  South  Australian  species  the  dorsal  crest  described  for  the  head  seg-
ment  is  continued  along  the  second  and  third  thoracic  segments  ;  the  second  an-
tenna  is  only  indistinctly  three-segmented  ;  the  basipod  of  the  fourth  leg  is  com-
posed  of  a  single  segment  (as  in  cristatus.  Giesbrecht,  op.  cit.,  p.  37)  ;  and  the
exopods  have  three  outer  spines.  It  would  appear  that  the  segmentation  of  the
fourth  basipod  may  be  a  generic  character  while  the  armature  of  the  third  and
fourth  exopods  is  not  of  generic  value.  The  very  short,  strongly  built  siphon
appears  also  to  be  common  to  all  three  species  of  the  genus.

As  mentioned  above,  the  genus  is  wrongly  placed  in  Wilson's  key  (1932)
but  it  is  not  surprising  that  minor  errors  have  crept  in  when  constructing  keys
of  such  magnitude  as  those  prepared  by  Dr.  Wilson.

Brady's  description  and  figures  for  scaber  are  sufficient  for  the  identifica-
tion  of  his  species  as  a  member  of  the  genus,  which  is  well  characterized  by  the
lateral  expansions  of  the  thoracic  and  anterior  urosome  segments.  His  species
differs  notably  in  the  shape  of  the  body.

Key  to  the  Females.
1.  Head  segment  wider  than  long  .  .  .  .  .  .  .  .  .  .  2.

Head  segment  longer  than  wide  .  .  .  .  .  .  scaber  Brady  1910.
2. End segments of third and fourth exopods with two outer spines cristatus Giesbrecht 1895.

End  segments  of  third  and  fourth  exopods  with  three  outer  spines  barbatus  sp.  nov.

Pteropontius  barbatus  sp.  nov.

Occurrence.  IX,  1  female.
Female.  Length  1-02  mm.  The  head  segment  is  wider  than  long,  with

the  rostral  region  slightly  pronounced  and  having  a  small  triangular  rostrum
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Fig.  18.  Pteropont'uis  barbahtx  sp.  now  Female  X  38;  rostrum  and  urosome  X  144  .  ;
appendages X 240.

ventrally;  a  well-developed  dorsal  crest  runs  along  this  and  the  two  following
segments  which,  together  with  the  genital  and  second  urosome  segments,  have  well-
developed  epimeral  plates  with  somewhat  serrated  edges.  The  genital  segment
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bears  two  such  plates  on  each  side.  The  first  antenna  is  composed  of  eight  dis-
tinct  segments,  the  long  second  segment  probably  being  composed  of  segments
two  to  eight  as  in  cristatus,  but  the  fusion  is  so  complete  that  it  is  difficult  to
make  out  the  individual  segments.  The  second  antenna  appears  to  be  composed
of  only  two  segments  but  the  basal  segment  is  indistinctly  and  incompletely  di-
vided  near  the  base,  in  a  position  comparable  to  that  of  cristatus.  As  in  that
species  the  end  segment  bears  one  small  lateral  and  two  longer  unequal  terminal
setae,  all  plumose.  The  siphon  is  typical  in  being  short  and  strongly  built,  with
the  distal  portion  little,  if  any,  longer  than  the  large  base;  it  is  distinct  in  hav-
ing  a  pair  of  barb-like  projections  near  the  base  of  the  tubular  portion,  hence
the  specific  name.  The  maxillule  is  almost  exactly  as  in  cristatus,  except  that
the  shorter  of  the  two  spines  on  the  outer  lobe  is  sickle-shaped.  The  maxilla  and
niaxilliped  are  of  very  strong  construction,  particularly  the  former,  in  which
the  basal  segment  is  very  powerful  and  the  claw  a  long,  strong,  one-segmented
structure  distally  curved  and  bluntly  rounded  terminally.  The  maxilliped  is
like  that  of  cristatus,  though  more  powerful.

The  first  pair  of  legs  shows  the  typical  two-segmented  rami,  with  reduced
setae  ;  the  second,  third,  and  fourth  exopods  all  have  three  outer  spines  on  the
end  segment.  The  fourth  endopod  is  absent  but,  as  in  cristatus,  there  is  a  large
projection  from  the  basal  segment  which  is  composed  of  the  normal  two  segments
(coxa  and  basis)  completely  fused.  The  seta  formula  for  the  legs  is:

The  end  segment  of  the  third  endopod  lacks  the  terminal  spine  and  both  second
and  third  legs  have  the  triangular  prominence  shown  on  the  fourth  basipod  ;  this
appears  to  correspond  to  the  inner  corner  of  the  basipod  of  the  first  leg,  some-
what  displaced  owing  to  the  shape  of  the  basipods  in  these  legs.  The  fifth  legs
are  reduced  to  minute  rounded  knobs  bearing  each  a  single  seta.

The  anal  segment  is  dilated  posteriorly  and  the  caudal  rami  are  about  as
wide  as  long  and  a  little  more  than  half  of  the  anal  segment.  This  species  is  of
similar  size  to  cristatus  but  much  smaller  than  scaber  (3*5  mm.).  The  male  was
not seen.

Family  ARTOTROGIDAE  Sars.

Sars,  1915,  p.  132.
The  family  was  created  by  Sars  for  two  genera,  Artotrogus  and  Dystrogus,

in  which  the  body  tends  to  be  sub-circular  and  the  fourth  legs  are  absent.  In  the
latter  feature  they  approach  the  Cancerillidae,  but  those  are  distinguished  from
other  Siphonostoma  in  having  the  second  antenna  modified  into  strong  prehensile
organs.

Artotrogus  has  hitherto  been  known  only  from  the  female  (a  male  was
found  here),  while  Dystrogus  is  known  only  from  the  male.  (  8  )

According  to  Giesbrecht  (1899,  pp.  110-111)  they  are  distinguished  by  the
siphon,  which  tapers  to  a  more  or  lesss  narrow  tube  in  Artotrogus,  while  in
Dystrogus  it  is  of  the  same  width  throughout.  The  other  characters  quoted  by

(3) Brady (1910, p. 583) described a species as Dystrogus uncinaius from a female. But this
clearly has four pairs of legs, according to his statement, and cannot therefore belong to this
family.
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him  are  probably  sexual,  as  in  the  difference  in  the  genital  segment,  or  only  of
specific  value,  as  in  the  armature  of  the  swimming  legs  and  shape  of  the  fifth
leg.  Probably  of  generic  value  is  the  shape  of  the  body;  in  Artotrogus  it  is
always  sub-circular,  with  the  urosome  scarcely,  if  at  all,  projecting  beyond  the
epimeral  plates  of  the  thorax;  in  Dystrogus  the  body  is  ovoid  and  the  posterior
segments  of  the  urosome  project  well  beyond  the  thoracic  epimera.

Sars  (op.  cit.  y  p.  134)  suggests  that  the  shape  of  the  female  of  Dystrogus
when  known  may  prove  to  resemble  that  of  Artotrogus,  implying  that  the  differ-
ence  in  shape  is  sexual.  This  is  not  borne  out  by  the  male  of  Artotrogus  found
here,  which  is  sub-circular  like  the  female,  whereas  if  Sars'  implication  were  cor-
rect  it  might  be  expected  more  to  resemble  Dystrogus  in  shape.

Genus  Artotrogus  Boeck.

Boeek,  1859  ;  Giesbrecht,  1899,  pp.  92,  111  ;  Sars,  1915,  p.  132.
It  would  appear  that  G.  M.  Thomson  followed  Brady  (1880,  p.  59),  who

quite  unjustifiably  regarded  Asterocheres,  Ascomyzon  and  Artotrogus  as  synoy-
mous.  Brady's  chief  reason  for  choosing  the  latter  name  for  the  genus  was  that
it  was  "less  objectionable"  than  Asterocheres  and  has  priority  over  Ascomyzon.
Whereas  the  two  former  are  synonymous,  Artotrogus  is  distinct.  Giesbrecht
(1899,  p.  118)  includes  a  list  of  synonyms  and  disposes  of  those  species  wrongly
assigned  to  this  genus  up  to  the  time  when  he  wrote.  The  following  species  have
since  been  added  :  brevicaudatus  Brady,  1899  ;  gigas  and  sphaericus  Brady,  1910  ;
proximus  T.  Scott,  1912  ;  and  australis  Wilson,  1923.

Of  the  first  of  these  Brady  (hoc.  tit.  p.  49)  states  that  "The  mouth  organs
and  swimming  feet  present  no  distinctive  characters"  from  which  we  can  only
assume  that  in  these  features  the  species  agrees  with  Brady's  diagnosis  for  the
genus  given  in  1880  (p.  59).  Here  it  is  evident  that  he  has  overlooked  the  absence
of  the  fourth  leg  in  Boeck  's  species  orbicularis,  which  is  a  true  Artotrogus.  We
must,  therefore,  assume  that  brevicaudatus  has  a  normal  fourth  leg,  with  three-
segmented  rami.  From  the  figure  of  the  whole  animal  (pi.  xiii,  fig.  22),  showing
well  developed  epimera,  and  that  of  the  urosome  (i\g.  26)  showing  the  genital
segment  widened  anteriorly,  it  is  clearly  a  member  of  the  Dyspontiidae.  Be-
yond  this  one  cannot  go  with  any  degree  of  certainty,  for  while  it  would  ap-
pear  to  be  either  Cribropontius  or  Sestropvntius,  the  shape  of  the  body  is  much
more  like  that  of  Crypto  pontius.  The  structure  and  size  of  the  siphon  also  indi-
cate  this  genus  as  does  the  claw  of  the  maxilla,  but  inclusion  in  this  genus  re-
quires  that  the  fourth  endopod  should  be  absent.  It  is  clear,  however,  that  it
does  not  belong  to  the  Artotrogidae.

It  is  difficult  to  determine  whether  Brady's  species  gigas  and  sphaericus
belong  to  Artotrogus  or  not.  In  spite  of  the  pronounced  sub-circular  outline  of
the  body,  I  am  inclined  to  doubt  that  they  should  be  included.  It  is  clear  that
Sphaericus  is  a  I'cniale,  and  gigas  must  be  presumed  to  be  so,  since  the  genital  seg-
ment  does  not  show  the  distinctive  male  characters.  The  latter  species  is  inade-
quately  described  and  figured,  but  in  both  this  and  sphaericus  the  urosome  is  too
long,  has  too  many  segments,  and  the  genital  segment  lacks  the  distinctive  pos-
tero-lateral  extensions  found  in  orbicidaris  and  australis.  Further,  in  sphaericus
the  maxilla  has  the  distal  portion  of  the  end  claw  distinct,  and  the  whole  claw
is  only  slightly  curved  distally,  whereas  in  orbicularis  it  is  strongly  curved  and
undivided.  In  both  orbicidaris  and  australis  the  siphon  reaches  the  base  of  the
maxillipeds,  whereas  in  Brady's  species  it  does  not,  but  this  may  be  of  only  minor
importance.  Brady's  species  Dystrogus  uncinatus  might  have  been  accepted  as
an  Artotrogus,  but  for  his  statement  concerning  the  fourth  legs,  which  excludes
it  from  both  this  genus  and  from  Dystrogus.
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Fig.  19.  Artotropus  latif  ureal  ux  sp.  now  Male  X35;  urosome  X  73  ;  first,  and  second
antennae X 218; other figures X 131. The first antrum, is shown also on a smaller scale (X 73)
to illustrate the relative length of the sensory filaments, only 40 out of the total of 150 of which
are shown. The bases of two of the filaments which have become detached are also shown ( X 218) .
per. is portion of the anterior edge of the body seen from below (X 73).
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Scott's  species  proximus  must  also  be  excluded  from  this  genus  on  account
of  the  well-developed  fourth  legs.  It  is  difficult  to  place  this  species,  which  has
certain  affinities  with  Brady  pontms,  yet  departs  from  that  genus  in  several
particulars.  It  is  clearly  a  Dyspontiid.

Thus  only  two  species  are  left  :  orbicularis,  the  type,  and  australis  Wilson
(1923).  The  latter  was  not  fully  illustrated  since  only  a  single  specimen  was
obtained.  According  to  Wilson  it  is  distinguished  from  the  type  by  "differences
in  the  structural  details  of  the  two  pairs  of  antennae,  the  first  maxillae  and
the  siphon"  in  addition  to  which  it  is  twice  the  size  of  Boeck's  species.

The  species  found  here,  a  single  male,  is  considerably  smaller  than  Boeck's
species,  and  is  distinct  from  both  his  and  Wilson  's.

Artotrogus  latifurcatus  sp.  nov.

Occurrence.  XII,  1  male.
Male.  Length,  1-37  mm.;  width  1-24  mm.  The  body  is  sub-circular  in  out-

line  with  the  caudal  rami  projecting  beyond  the  posterior  body  margin.  The
urosome  is  composed  of  only  three  segments,  the  middle  one  of  which  is  very
short  and  narrower  than  either  first  or  third.  The  third  and  fourth  thoracic  seg-
ments  are  fused,  while  the  fifth  is  distinct  but  very  short  and  without  epimeral
expansions;  it  bears  a  seta  on  each  side  representing  the  fifth  legs.  The  genital
segment  is  wider  than  long  with  two  setae  on  each  side  of  the  hinder  margin.
The  anal  segment  widens  posteriorly  to  a  greater  extent  even  than  in  australis.
The  caudal  rami  are  wider  than  long  and  bear  only  terminal  setae.

The  first  antenna  is  composed  of  eleven  segments,  the  fourth  and  fifth  seg-
ments  are  very  short,  the  sixth  to  eighth  somewhat  longer  but  shorter  than  any
of  the  remaining  segments.  A  large  sensory  filament  is  borne  on  the  terminal
segment  and  a  great  number  of  thin  but  much  longer  filaments  are  clustered  to-
gether  on  the  second  and  third  segments.  The  position  of  these  is  indicated  in
the  figure,  but  it  was  difficult  to  be  certain  of  the  total  number.  It  was  esti-
mated  that  there  were  about  one  hundred  on  the  second  segment  and  fifty  on
the  third.  These  filaments  easily  become  detached,  when  it  is  found  that  they
are  swollen  basally  as  shown  in  the  figure.  The  second  antenna  is  three-seg-
mented,  with  the  first  two  segments  sub-equal  and  the  third  somewhat  longer.
A  small  exopod  is  borne  distally  on  the  basal  segment  and  is  armed  with  a  single
seta.  The  siphon  is  short  but  reaches  to  the  base  of  the  maxillipeds  as  in  the
other  species.  It  is  bluntly  rounded  as  in  orbicularis.  The  maxillule,  maxilla
and  maxilliped  are  much  as  in  the  type  species.  The  swimming  legs  have  the
following  seta  formula  :

endopod.  exopod.
p.l.  1.2.321.  1.1.323.
p.2.  1.2.321.  1.1.423.

n  (  right  1.2.321.  1.1.323.
p.3.| l€ gleft  1.1.321.  1.1.423.

The  outer  margin  of  the  head  segment  (fig.  19,  per.)  shows  a  design  similar  to
that  shown  for  Entomolejyis  by  Brady  (1899)  and  for  Lepcopsyllus  by  Thomp-
son  and  Scott  (1903).

Apart  from  its  much  smaller  size  than  either  of  the  two  described  species
this  differs  from  orbicularis  in  the  elongate  second  antenna  and  in  the  arma-
ture  of  the  distal  segment  of  the  third  endopod.  It  differs  from  australis  in  that
the  siphon  does  not  extend  beyond  the  base  of  the  maxillipds.  Other  points  of
difference  are  probably  only  sexual.
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POECILOSTOMA.

One  of  the  chief  distinguishing  features  of  this  group  of  Cyclopoids,  accord-
ing  to  Sars  (1917,  p.  142),  is  the  absence  of  any  structures  representing  the  man-
dibles  of  other  eopepods.  He  discusses  this  point  at  some  length  and  states  that
the  most  anterior  oral  appendage  is  the  maxilla  (maxillule)  bearing  a  palp  which
has  been  erroneously  taken  for  an  independent  limb  by  other  authors  who  have
described  them  as  mandible  and  maxillule.  He  points  further  to  the  resemblance
between  what  he  terms  the  maxilla  in  the  families  Clausidiidae  and  Cyclopidae  ;
in  the  latter  the  mandible  is  always  present  but  often  without  a  palp,  whereas
the  maxillule  (his  maxilla)  always  has  a  palp  and  is  of  similar  structure  to  that
found  in  the  Clausidiidae.  He  admits,  however,  that  "in  a  few  cases  this  exopo-
dite  may  assume  a  somewhat  maxilla-like  appearance."

In  this  connection  I  find  myself  in  complete  disagreement  with  Sars,  at
least  as  far  as  the  Clausidiidae  is  concerned.  The  few  specimens  of  Hemicyclops
found  in  this  collection  have  been  dissected  with  particular  attention  as  to  whe-
ther  these  two  anterior  pairs  of  mouth  parts  came  away  together  or  were  at-
tached  separately.  In  each  case  I  found  no  attachment  between  them  and  dur-
ing  dissection  observed  that  they  were  independently  mounted  side  by  side  on
the  supporting  skeleton.  I  am,  therefore,  convinced  that  there  are  two  separate
appendages  :  the  mandible,  which  has  the  typical  shape  of  such  an  appendage
though  lacking  a  palp  and  having  a  somewhat  specialized  armature  and  the  maxil-
lule,  which  is  here  distinctly  cleft,  the  smaller  lobe  armed  with  strong  spines
representing-  the  gnathobase,  the  larger  lobe  with  setae  only  being  the  palp.  Sars.
in  support  of  his  view  that  there  is  only  one  appendage,  the  maxillule,  states
that  "the  said  limbs  are  not  placed,  like  the  mandibles,  at  the  side  of  that  aper-
ture  (the  mouth),  but  decidedly  behind  it,  turning  their  extremities  more  or
less  forwards,  precisely  as  do  the  maxillae  in  other  Copepoda."  While  this  may
be  true  for  the  other  Poeciiostomous  eopepods,  it  obviously  does  not  apply  to  the
Clausidiidae,  as  can  be  seen  at  once  by  an  examination  of  Sars  7  figures  for  the
oral  area  in  both  Hemicyclops  purpureus  and  Hippomolgus  furcifer  (pi.  lxxxi,
Ixxxii).  My  own  figure  for  the  oral  area  of  Hemicyclops  australis  (fig.  21),
described  below,  agrees  closely  in  the  arrangement  of  the  parts  with  those  given
by  Sars,  as  does  also  the  figure  of  Goidelia  given  by  Embleton  (1901,  pi.  22,  fig.
10).  Sars'  figures  differ  from  those  of  Embleton  and  myself  only  in  having  the
maxillule  attached  to  the  base  of  the  mandible.

As  mentioned  above,  Sars  admits  the  "maxilla-like  appearance'  '  of  what
he  regards  as  the  "palp  or  exopoclite"  of  "the  foremost  pair  of  limbs"  and
points  out  its  resemblance  to  that  appendage  in  some  of  the  Cyclopidae.  The  best
answer  to  this  is  supplied  by  Sars  himself  in  his  figure  for  Hippomolgus  furcifer
(pi.  Ixxxii,  m).  PI  ere,  according  to  his  interpretation,  we  see  a  maxillule  with
a  palp  attached  basally.  In  the  Cyclopidae  (cf.  Sars,  pi.  xii-xvi,  xliii,  xlviii,  and
1)  the  palp  is  always  attached  to  the  distal  portion  of  this  appendage.

Gurney  (1927,  p.  464)  has  discussed  this  question  and  concludes  that  "neither
the  structure  nor  the  position  of  these  appendages  is  inconsistent  with  their  inter-
pretation  as  mandibles."  While  I  share  the  hesitation  expressed  by  Dr.  Gurney
in  differing  from  "an  authority  of  such  eminence  and  accuracy  as  Prof.  Sars,"  it
would  certainly  appear  that  Sars  has  drawn  the  mandible  and  maxillule  together
as  a  single  appendage.  Even  if  these  two  appendages  were  really  parts  of  the
same  appendage  it  would  seem  more  reasonable  to  interpret  that  appendage  as  the
mandible,  with  a  proximally  inserted  palp,  as  has  been  done  by  Wilson  (1932a.)
and  Light  and  Hartman  (1937).  As  Embleton  (loc.  cit.)  has  shown  in  Goidelia  it
is  the  maxillule  which  has  undergone  the  greatest  reduction.
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Wilson  (1932a,  pi.  a  <  1  1  i'i,"ures  a.  mandible,  with  palp,  for  H  t  mioyclops  nmr.fi-
tMtto$ t  i  lnxi«'h he does not  mention such an appendage i^i  (lie  text  |  p,  45  )  ,  tn  ?  re  he

-tribes  the  M  flrat  maxilla"  ErOIfl  whieh  i!  is  apparent  tluH  he  is  ret'emnL'  to  the
.in-  labelled  "mfchdibl*  11  in  flic  plata  For  ff.  thysanotvs,  Wilson  (lu:;

ribes  a  mandible  fp  784)  and  RgUtWJ  I  9  I'-dn  ''i'-''.  44),  without  rrlVivur,.  f,»
the  run  villnlr.  Fai  //.  CfidlitttoOsstii  described  in  Hip  same  paper,  no  reference  is
•ii  .n\r  In  these  RlOVfh  parts.  (I  is  to  be  assumed,  however,  that  Wilson  interprets
aft  mandible  and  palp  what-  S&re  regarded  6e  ma  xi  Hole  and  palp.

f*jght  and  Ilartnum  (1937)  have  %nred  the  '  *  Tvunidihlp  '  !  of  //.  pu<]gefl>  m&
mfb  the  "palp  removed"  (p.  177,  tip*.  17)  and  in  thetcxt  (p  iBl)  the>  dwseribe  1
Iho  ,c  palp  H  but  niukja  no  mention  rif  a  maxillule;  ftus  is  in  Qonfoiinjty  willi  Iheir
statement  (p.  180)  J  hat  "The  Lornus  9  >.  m  iriirlops  IB  characterized  by  the  presence
of  a  well  -developed  mandibular  palp."  and  yet,  in  their  description  (p.  17b)  of
Chrnsi'liviv  rff  mnirvrrf  nsr  I  Maddon,  1912)  both  mandible  and  maxillule  are  re-
i  I  C  i/i'd  ,iod  described.  From  their  descriptions  it  is  clear  that  Ihese  appendages
have  H  structure  siniihn-  to  those  (  [  other  members  of  the  family  and  arc  correctly
interpreted  as  raandihleand  maxillule.

heieh  Sharpe  (19S9)  in  life  re-description  of  Urrsilindcs  pclsrnrrri.  Cann  re-
■„'anls  the  mandible  and  maxiltuip  as.  separate  appendages  and  describes  thr  maxil-
lule  as  birammiN.  which  is  in  eonl.'oimUy  with  the  view  already  BXpftSfted  by  Gnr-
ne\  ami  upheld  here.

Tims  if  may  be  asserted  1liat  t  lie  fuausidiidae  depart  from  Sars'  definition  of
the  PoeoiloStQina  in  H'u'it  a  distinct  mandible  is  prPSPTit,  But  Onmey  (for,  rit  )
trues  further,  and  states  that  in  ijtjher  Po  eeilostomous  cyelopoirls,  even  in  the
I.  iehi  irnoloidae.  Hip  atftiidibie  and  its  "palp"  are  separable  and  can  be  recognised
as  distinct  appendages  TTis  figUfe  of  Thfrsiihia  (nislrrosl.c!  (Ourno\\  1913,  pi.
xi.  fe,  (?)  shows  an  arra  ncem'ni  I  of  month  parts  siTnilar  1o  rliat  lmvpu  lietow  for
RwnicyclopH.

This  view  is  supported  by  the  tisrnre  of  the  oral  region  of  Parantfh'wvr,  pro-
/nut/ints  sp.  nov.  r:iv--n  below  ffig,  1'4  )  ,  in  which  altliou^b  the  Toandible.  and
maxillule  eould  not  <dprirly  he  li'Meed  back  te  ihv\r  points  of  attachment  .  there-  did

M)penr  to  be  uny  obvious  insertion  of  the  niaxillule  on  the  mandible  as  a  '  '  palp  '  \

Family  CLAI  fSlDHDAE  Kmbleton.

M.nl)leton,  1001.
()n-in.i[|v  nained  i  the  ITersiliidae  Canu  (1888)  it  was  first  shown  by  Ernbleton

HDOl  )  that  licrsifhi  j  TIijI.  1&39)  had  bean  kwiee  preoCBlipifed.  Kossn.ann  (1874)
ha<f  desei'ilied  a  species  of  Hcrxii'm  under  Ihp  nnnie  (  'hfvsh-1/n  iv  and  EmbtetOD
ihereViM-e  subsf  if  ul  cd  Kossruaun  T  s  naiiie  for  Pliilipprs  and  establ  ished  the  f^mily
itnder  Cbsamaiu  '-  naifla

Tin-re  wniild  not  appear  to  be  any  justification  for  the  introdue.l  ion  of  a  new
name  fyjp  lf,r:<ih<i  by  Strand  j  l!M4),  who  proposed  to  ivplare  if  by  P$&tldofl  <  raUia  .
which  n  i  n  i  therefore  becomes  a  synonym  of  Cl<msi(liinn.  Sars  (1017.  p,  M'
shown  ihaf  I'hiltirh,  iron  T.  and  A.  Scott  (1802*)  is  a  synonym  oT  TTemwyeJoph  As
will  he  shown  bolow  ffeft  n'enns  RaphirrMa  T.  Scotf  flfi94)  ?%pTeeontixiR)  as  alrea<ly
pointed  on!  biy  several  authors,  the  immature  .sta-c  of  a  flausidiid,  is  a  synonym
Of  Il'tuiriirhtiis.  (iuichlia  Ernbleton  (1901)  was  placed  in  this  family,  but  it  is
with  considerable  doubt  that  I  have  included  it,  difrerio-:  as  d^es  in  several  im-
f»ortaiU  I'eattvps  pari  ie.ularly  the  prehensile  srent,<!  ..ntentia.

Ill  view  Of  the  difTei  •.  -n.  •-•  ol  opittlOB  regarding  tlic  interprctal  ion  of  the  mouth
parts,  and  with  the  inclusion  of  <'<oi(jclia  t  it  will  be  necessary  hero  lo  r/ive  R  '
n'l.o-nuMs  Of  the  family

opw
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First  thoracic  segment  fused  with  the  cephalon  ;  urosome  4-  or  5-segmented
in  the  female  ;  5-segmented  in  the  male.  First  antenna  5-  to  7  -segmented.  Second
antenna  usually  armed  only  with  setae.  Labrum  short  and  broad,  fringed  with
fine  spinules.  Mandible  reduced,  without  a  palp  and  armed  always  with  one  ter-
minal  claw  with  or  without  accessory  pieces  which  are  never  more  than  three  in
number.  Maxillule  bilobed,  the  smaller  inner  lobe  armed  with  spines,  the  outer
lobe  with  setae  only  or  reduced  to  a  single  lobe  armed  only  with  setae.  Maxilla
short  and  stout,  2-segmented,  the  proximal  segment  armed  with  simple  spines,  the
distal  segment  with  two  strong  claw-like  spines.  Maxillipeds  reduced  and  scarcely
prehensile  in  the  female  but  well-developed  and  strongly  prehensile  in  the  male.
Swimming  legs  usually  of  normal  structure,  though  showing  a  peculiar  modifica-
tion  of  the  first  pair  in  Clmisidium.  Fifth  legs  lamellar,  one-  to  three-segmented.
The  following  genera  are  included  :

Hemicyclops Boeck.
Hemicy  clops  Boeck,  1873.  Saphirella  Wolfenden,  1905.

nee  Hemicyclops  Claus,  1893.  Hemicyclops  Sars,  1917.
Platycheiron  T.  and  A.  Scott,  1892.  Saphirella  Sewell,  1924.
Saphirella  T.  Scott,  1894.  Hemicyclops  Light  and  Hartman,  1937.

Clausidium Kossmann.
Biiwculus  Say,  1818.  Clausidium  Embleton,  1901.
Hersilia  Philippi,  1839.  ClausiMum  Light  and  Hartman,  1937.
Clausidium Kossmann, 1874.

Hersiliodes Canu.
Hersiliodes  Canu,  1888.  Hersiliodes  Thompson  and  Scott,  1903  (pro
Hersiliodes  Bourne,  1890.  parte).
H. dubia Thompson and Scott (1903) is clearly a Hippomolgus, the only male so far described

for this genus.
Giardella Canu.

Gmrdella  Canu,  1888.  Giardella  A.  Scott,  1906.
Goidelia Embleton.

Goidelia Embleton, 1901.
Hippomolgus Sars.

Hersiliodes  Thompson  and  Scott,  1903  Hippomolgus  Sars,  1917.
(pro parte).

Key to the Genera.

1.  First  legs  modified  into  sucking  organs  .  .  .  .  Clausidium  Kossmann  1874.
First  legs  normally  developed  .  .  .  .  .  .  .  .  .  .  2.

2. Second antenna prehensile, armed with claws ; fifth legs three-segmented
Goidelia Embleton 1901.

Second antenna non-prehensile, armed only with setae ; fifth legs one- or two-segmented . . 3.
3.  Fifth  leg  one-segmented  .  .  .  .  .  .  .  .  .  .  .  .  4.

Fifth  leg  two-segmented  .  .  .  .  .  .  .  .  .  .  .  .  5.
4.  First  antenna  short  and  compact  .  .  .  .  .  ,  Hippomolgus  Sars  1917.

First  antenna  long  and  slender  .  .  .  .  .  .  Hersiliodes  Canu  1888.
5.  Mandible  armed  with  one  claw  and  two  hooks  .  .  .  .  Giardella  Canu  1888.

Mandible armed with one claw, one toothed plate, and two setae Hemicyclops Boeck 1873.

Genus  Hemicyclops  Boeck.

Sars,  1917,  p.  145  ;  Light  and  Hartman,  1937.
A  key  to  the  species  of  this  genus  has  been  given  by  Light  and  Hartman,  who

have  discussed  the  genus  and  give  reasons  for  excluding  the  two  species  Hersiliodes
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pxtffini  Thompson  1887,  and  H.  thompsom  iOanxt  1888,  which  Sars  (1917,  p.  145)
considered  should  be  transferred  to  Hemicy  clops.  H.  elongatus  Wilson  (1937)
was  described  in  the  same  year  as  Light  and  Hartman's  review  and  so  was  not
included  in  their  key.

Fig.  20.  Hemicy  clops  austral^  sp.  nov.  Male  and  female  X  38;  rostrum,  and  urosorae,
both sexes, X 80; appendages X 240.
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Hemicyclops  australis  sp.  nov.

Occurrence.  IX,  1  female,  1  male;  XI,  2  females,  1  male.
Female.  Length  1-38  -  1-40  mm.  The  body  has  the  usual  shape  and  pro-

portions  found  in  the  genus  ;  the  genital  segment  is  swollen  and  rounded  anteriorly
with  lateral  projections  behind  the  swollen  portion,  and  is  longer  than  the  rest

//.

Fig.  21.  Hemicyclops  australis  sp.  nov.,  oral  area  seen  from  below  X  450.  In  the  process
of dissection the left maxilla and maxilliped were removed, and the maxillule slightly displaced
posteriorly from its natural position. On this side the base of this appendage and its position
of attachment are clearly seen. On the right side the appendages occupy their normal positions.
It is of interest to note that paragnaths (par.) are present and that the mandible and maxillule
are distinct appendages.

of  the  urosome;  the  anal  segment  is  the  shortest;  the  caudal  rami  are  sub-rect-
angular,  almost  as  wide  as  long  and  longer  than  the  anal  segment.  The  first  an-
tenna  is  7-segmented  ;  the  second  antenna  has  the  two  proximal  segments  long  and
sub-equal,  the  third  segment  is  short  and  has  a  lateral  swelling,  and  the  terminal
segment  is  short  and  sub-rectangular,  wider  than  long.  The  upper  lip  is  of  a  dis-
tinctive  shape  and  armed  with  marginal  spines;  the  mandible  is  armed  with  a
large  terminal  toothed  "claw,"  a  wide  lamellar  toothed  plate  and  two  setae,  one
of  which  is  strongly  built,  the  other  much  more  slender  ;  the  maxillule  is  clearly
bilobed,  the  inner  lobe  bearing  a  strong  spine  and  three  setae,  the  outer  armed  only
with  setae  ;  the  maxilla  is  two-segmented,  the  basal  segment  bears  a  long  double
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spine  distally  and  the  and  segment  has  a  large  terminal  claw  and  accessory  seta,
and  a  small  inner  branch  armed  with  spines.  The  maxilliped  is  three-segmented,
the  basal  segment  armed  with  two  long  setae,  the  second  with  an  inner  projection
or  bulge  bearing  two  spinous  setae,  and  the  terminal  segment  bears  two  unequal
chaws  and  some  setae.  The  swimming  legs  are  of  the  usual  structure  with  the
following  seta  formula  :

endopod.  exopod.
p.l.  1.1.51.  0.1.62.
p.2.
p,3.
p. 4.

The  setae  and  spines  are  arranged  in  a  more  or  less  continuous  series  around  the
margins  of  the  distal  segments  of  these  legs  so  that  it  is  difficult  to  decide  how
many  are  terminal  and  where  the  inner  and  outer  begin  or  end.  No  attempt
has  been  made  to  express  the  distribution  of  the  setae  on  the  end  segments  in  the
formula,  the  figures  refer  to  the  number  of  setae  and  spines  respectively.  On  the
end  segment  of  the  third  exopod  the  figures  given  are  54,  but  on  the  other  leg  of
that  pair  there  were  five  setae,  but  only  three  spines.  The  fifth  leg  is  two-seg-
mented,  the  basal  segment  armed  with  a  short  seta  and  the  distal  segment  with
one  spine  and  one  seta  terminally  and  two  outer  lateral  spines.

Male.  Length  1-17-1-20  mm.  The  body  is  like  that  of  the  female,  but  the
urosome  is  five-segmented.  At  the  postero-distal  corners  of  the  genital  segment
there  is  a  spine  representing  the  sixth  legs.  The  only  appendage  showing  any
difference  from  the  female  is  the  maxilliped  which,  as  usual  in  this  group,  is  much
more  strongly  prehensile  than  that  of  the  female.  The  terminal  claw  is  much
longer  and  more  strongly  developed  and  the  whole  of  the  inner  edge  of  the  middle
segment  is  armed  with  a  series  of  short  stout  spines;  this  segment  is  roughly  tri-
angular  in  shape  due  to  the  greater  development  of  the  inner  prominence  found
also  in  the  female.  The  seta  formula  for  the  swimming  legs  is  like  that  of  the
female.

This  species  resembles  calliamissae  Wilson  (1935)  and  purpureus  Boeck
(Sars,  1917)  in  having  the  genital  segment  undivided,  though  in  the  former  this
segment  is  no  longer  than  the  preceding  segments.  It  further  resembles  purpureas
in  the  comparatively  short  caudal  rami.  It  is  distinguished  from  this  species,
however,  by  the  structure  of  the  second  antennae  in  which  it  resembles  pugeftensis
Light  and  Hartman  (1937)  and  thysanotus  Wilson  (1935)  in  having  the  third
segment  swollen  and  laterally  produced,  though  without  the  distal  extension
found  in  these  species  and  so  noticeable  in  thysanotus.

Further,  in  the  proportional  lengths  of  the  third  and  fourth  segments  of  the
second  antenna,  when  compared  with  the  second  segment,  it  resembles  aberdonen-
$is  T.  and  A.  Scott  (1892),  and  with  this  species  is  distinguished  from  others  in
the  genus  by  this  feature.  It  differs  from  elongatus  in  the  genital  segment  and
caudal  rami,  which  are  four  times  as  long  as  wide  in  the  latter.  (The  second  an-
tennae  have  not  been  described  for  elongatus  Wilson  (1937)  ).

"Saphirella"  and  "Paurocope"

It  appears  to  be  a  characteristic  feature  of  the  members  of  the  Clausidiidae  that
some  of  the  mouth  parts  show  7  very  little,  if  any,  alteration  during  the  post-larval
development.  Canu  {fide  Embleton,  op.  cit.,  p.  219)  found  that  the  mouth  parts
are  not  altered  by  the  various  moults,  and  Embleton  states  for  Goidelia  japonica
that  "The  form  of  the  mandible  ...  is  constant  for  the  adult  and  immature
stages  of  both  sexes"  and  that  the  maxillules  are  "alike  in  all  stages  and  both
sexes/  '  In  Goidelia,  unlike  the  other  members  of  the  family,  both  the  maxilla
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and  maxilliped  are  strongly  developed  and  show  sexual  differences.  The  maxilla
in  the  female  and  maxilliped  in  the  male  are  specialized  for  prehension  and  alter
during  development,  and  conversely,  the  maxilla  in  the  male  and  maxilliped  in
the  female  are  less  developed  and  show  little  or  no  change  in  development.

In  attempting  to  place  the  genera  Saphirella  and  Paurocope,  therefore,  one
would  expect  to  find  the  clue  to  their  adult  forms  in  the  mandibles  and  maxillules.

Fig.  22.  "Saphirella"  tropica  Wolfenden  =  Eemicyclops  sp.,  juvenile.  Dorsal  view  X  48;
urosome X 100; appendages X 300.

In  studying  the  plankton  collected  by  the  C.  S.  and  I.  R.  Fishery  Research  vessel
"Warreen"  I  have  encountered  a  single  specimen  of  a.  copepod  apparently  re-
ferable  to  Saphirella  and  most  closely  resembling  Wolfenden  's  species  tropica.  I
am  indebted  to  Dr.  H.  Thompson,  Chief  of  the  Division  of  Fisheries,  for  permission
to  include  a  description  of  this  specimen  here.  As  can  be  seen  from  a  comparison
of  the  respective  figures  for  "Saphirella  tropica'  9  and  Remicy  clops  australis,
described  above,  the  mandible  and  maxillule  show  the  same  structure.  The  ter-
minal  claw  of  the  mandible  is  more  nodular  in  the  adult  and  the  toothed  plate
more  robust.  In  the  maxillule  both  parts  and  all  the  armature  found  in  the  adult
are  represented  in  the  immature  form.  Unfortunately,  this  appendage  was
mounted  so  that  the  two  lobes  overlap  one  another  in  the  immature  form,  but  the
corresponding  parts  can  clearly  be  made  out.  The  maxilla  and  maxilliped  are  not
so  fully  developed  as  in  the  adult,  but  from  the  structure  of  the  latter  appendage



NlCMOLLS—  COPEPODA  FROM  SOOTH  AUSTKaI  A  A  M

ip  the  immature  form  it  would  appear  that  the  specimen  was  a  female.  On*
Hip  more  striking  features  of  this  immature  specimen  \s  the  structure  of  the  second
antenna,  which  clearly  shows  the  lateral  expansion  of  I  be  third  afegitietrt  Bft  olrt  PJM

]'.-  of  several  species  of  tlcmicy  clops.  The  flj$t  antenna  shows  only  live  seg-
ments  instead  of  ihe  full  number  of  seven,

Before  definitely  idenf  if  ying  SapfvircUa  with  Ilcurunciops  it  should  he  noted
linf  two  other  genera  have  a  mandible  similarly  armed.  Embleton  (op.  fifty  p.
214,  215)  quoting  Cauu,  shows  that  in  HrrsilimUx  there  are  three  accessory  parts
to  the  mandible  in  addition  to  the  terminal  claw,  and  Sars  (1917,  pi,  Ixxxii)  showy
a  similar  structure  for  the  mandible  of  Hippo  minUiv.s,  In  the  former,  in  addition
tip  the  claw  and  blade,  there  are  "two  fcflg  bearded  flexible  hooks  77  or  "setae/  1
whereas  in  K&Hi&&olGp$  and  Ilippomolnus  these  two  setae  are  short,  no  longer
(JUKI  the  elaw  and  blade.  In  the  latter  genus  the  maxillipcd  and  its  armature  are
greatly  reduced  in  the  female  though  strongly  prehensile  in  the  ttkftta  (rt\  fl
dubia  (Thompson  and  Scott)  1003,  pi,  m,  fig,  24)  In  conformity  vdttl  the  charao
ters  o!  the  family.  It  is  clear,  therefore,  that  in  Saphirclla  wc  have  the  young
form  of  Htntaifclops.

Conjsflrnoig  Pnnrocope  Brady  (1899),  Sewell  (1924,  p.  800)  attempts  to
BhOW  that  it  may  lie  synonymous  with  Raphirrtlu,  but  I  cannot  rutm-ly  agree
with  his  interpretation  of  Brady's  figures,

We  lei  iow  that  m  one  genus  (Go'uLiiu^  the  mandible  may  he  armed  with  a
single  terminal  elaw.  Brady's  fe.  B  (pi.  XM)  may  truly  represent  the  mandible
as  i'laiiiH  l  <l  by  him.  ffifl  fitr.  fl,  which  he  calls  the  maxilla  (maxilode  )  is  certainly
not  thai  appendage,  but  might  be  either  the  terminal  portion  of  the  maxilla  or,
mure  likely,  the  end  of  the  mandible  showing  Ihe  terminal  claw  with  three  acc.es-
■•  n  pieces  tin  this  east  two  toothed  blade?-  and  Qflfl  sela  ')  typical  of  three  out  of

ik  known  genera  H$8  fig,  7  is  unrentable  to  any  other  recognizable  mouth
pact,  though  the  tern  inal  portion  might  represent  the  maxillule  as  allografted  by
Sewell  (J.oc.  cit.)  Tim  ptrfcxilDftl  portion  bear;-;  no  relationship  to  any  of  the  mouth
pai  '.*  i  for  Mi  \\  M'cms  probable  to  me  rhcrol'ore..  that.  PftiM  ocope
iloes  represent  a  distinct  ^enus,  and  since  I  cannot  relate  it  to  any  of  the  known

d  it  as  representing  the  immature  stage  of  a  seventh  member  of
t  tic*  01aiisnl/e;.je,  ihr  adult  of  which  is  so  far  unknown,  This  view  gains  some

m  a  i'0:  >n  oi  Ihe  publ'shc:  (io'iire;;  of  Ihe  whole  animal  in  dur&al
view.  Compare  V  8oot1  1894,  pi  -lii  Ifenden,  1005,  pi.  kcwc,  fig.  12;

'  o(i,  IfiSl,  pL  iv,  fig.  I  -  veil,  1!)24,  pi.  bx,  fig  1  ;  and  the  figure  given  here,
in  e-\  '  frw  thoracic  se&mtst  shows  strong  lateral  posterior  pro-
jections,  teaching  at  legist  half-way  to  the  hinder  ma.nrin  ot  Ihe  following  segno  :ut
m  fndina  And  right  to  ftbe  posterior  margin  trf  that  segment  in  every  other  i
Compare  these  with  f-\iurocopr:  and  it  will  be  seen  that  Brady  shows  very  little,  if
any.  posterior  extern  his  segment.

"SaPHIBELXiA/'  TROriCA  =  HfiMloyciiOPS  sp.

Wntfenden,  1905,  p.  1,030.
Oceorrem-e.  C.S  l.h\  Staiidn  2H4  vi:1,  21/7/39,  50-0  Vertical  net,  32  :  18'  S..
24' E.

Distribution,  Indian  Ocean,
an  specimen  Lengih  1  -Q8  mm.  This  copepod  has  already  been  dis-

■  -d  above-;  a  detailed  description  ut  the  mouth  parts  would  merely  bo  repeX'l  ive
0.1  what  lias  already  been  said  for  SeinicydapS  UUSfralis,  On  ly  two  pairs  of  legs

eh  with  one-segmented  rami,  a  third  pair  was  represented  by
•jare  is  Included  here  (fur.  22)  so  thai  comparison  can  he  made

with  previous  descriptions  and  with  the  aperies  of  Hcmicy  clops.
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Family  LICHOMOLGIDAE  Claus.

Claus,  1889,  p.  328;  Sars,  1917,  p.  149;  Gurney,  1927,  p.  463.

Claus  associated  a  number  of  similar  genera  under  this  heading  ;  Sars  defined
the  family  and  added  further  genera  and  later  authors  hav  since  contributed  ad-
ditional  genera.  Gurney  has  suggested  that  the  group  should  be  divided  into  two
sub-families  according  to  the  segmentation  of  the  fourth  endopod.

Sub-family  SABELLIPHILINAE  Gurney.

Gurney,  1927,  p.  463.

Lichomolgidae  in  which  the  fourth  endopod  is  three-segmented.  One  genus
is  represented  in  this  collection.

Fig.  23.  Paranthessius  propinquus  sp.  nov.  Female  X  38;  urosome  X  80;  appendages
X 240.
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Genus  Paranthessius  Claus.

Claus,  1889  ;  Monod  and  Dollf  us,  1932,  p.  143.
Monod  and  Dollf  us  (loc.  cit.)  state  that  Herrmannella  Canu  (1891)  is  synony-

mous  with  this  genus,  While  I  am  not  entirely  in  agreement  with  them,  I  am
not  sufficiently  familiar  with  the  group  to  question  their  conclusion,  and  have
contented  myself  with  comparing  the  species  found  here  with  all  those  species
which  have  been  identified  as  belonging  to  either  of  these  genera  (with  the  excep-
tion  of  H.  rostrata  Canu  1891,  H.  cynthiae  Brian  1924,  and  H  eteranthessius  du-
bius  (T.  Scott)  1903,  and  PestaUchomolgus  pectinis  (Pesta)  1908,  the  two  latter
also  being  included  in  Paranthessius  by  these  authors,  since  the  literature  in  each
case  has  not  been  available  to  me).

Fig. 24. Paranthessius propinquus sp. nov. Mouth parts in situ seen from below. (X 565)

The  species  found  here  would  appear,  with  these  reservations,  to  be  distinct,
and  I  have  therefore  described  it  as  a  new  species.

Paranthessius  propinquus  sp.  nov.

Occurrence.  IX,  2  females.
Female.  Length  1-02  -  1-06  mm.  The  body  is  of  the  usual  shape  in  this

genus,  with  a  well-developed  rostrum  ventrally.  The  urosome  is  composed  of  four
segments,  the  genital  segment  comprising  half  the  urosome,  including  the  caudal
rami.  These  are  about  two  and  one-half  times  as  long  as  wide,  and  as  long  as
the  anal  and  pre-anal  segments  together.  The  first  antenna  is  7-segmented  and
of  the  usual  form;  the  second  antenna  consists  of  four  segments,  the  first  two
large  and  sub-equal,  each  with  a  single  lateral  seta,  the  third  segment  is  short  and
bears  a  distal  curved  spine  and  two  setae,  and  the  end  segment  bears  six  terminal
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setae.  The  mouth  parts  are  normal  ,  the  mandible  and  nnixillule  were  lost  in  the
first  dissection  but  arc  shown  in  the  figufce  of  the  oral  region.  In  the  seta  formula
i'or  the  legs  the  distribution  around  Um  terminal  segments  is  not  shown,  but  ihe
figures  indicate  the  total  number  of  setae  and  spines  respectively  on  these  seg-
ments:

endopod.  oxopod.
j».l.  1.1.51.  0.1.44.

1.2.33.  0.1.54.
p.«,  1.1.24.  o.i.r.4.
p.4,  1.1.14.  <>i,:..i.

The  fifth  leg  consists  of  a  single  segment,  half  as  long  agait)  as  wide,  with  its  inner
■  \  eorner  produced  into  a  pointed  process  and  armed  terminally  with  one  long,

bladed  spine  and  a  shorter  seta.

Sub-family  LiCHOMOLGINAE  Gurney,

This  group  contains  those  genera  in  which  the  fourth  endopod  is  reduced  to
two  or  fewer  segmeuts  7  sometimes  being  absent.

Genus  Pseudantiiessius  Claus.

Claus,  1889,  p.  344;  Sars  ?  1917,  p.  tfl&

The  synonymy  of  this  genus  has  been  discussed  by  ({inney  (1927,  p.  463)  and
by  Honod  andDollfus  (1&32,  p.  13!)).  It  need  only  be  added  that  P.  fimeolus  T.
Scott  (1912)  should  be  Iransferrcd  to  Ghtol^y'fi  genus  Kt  lit  via,  which  he  estab-
lished  (1927,  p.  470)  for  "certain  species  in  which  the  endopod  of  teg  4  is  one-
jointed,  but  with  an  inner  seta  and  a  notch  in  the  posiiiou  of  the  joint  in  I.icJu>-
vi  ot  (jus,  and  with  a  freely  movable  5th  leg"  {op.  cit.,  p.  463).  The  following  species
remain  in  this  genus:  liber  and  fhorelU  (Brady  and  Robertson)  187.");  gracHh
Claus  1889;  sanvagei  Canu  1891;  roncinnus  Thompson  and  Scott  1903  ;  oh.  scums
and  w<b<ri  A.  JSeott  1909;  assimilis  Sars  1917;  dubius  Sars  1918,  mucranatus
Gurney  1927;  ncnnrtophilus  Gallien  1935.

The  species  found  here  can  be  iden  tilled  with  none  of  these  and  SO  must  con-
stitute  a  new  species.

Key to the Species.

1. Outer margin of the fourth endopod I • i » t. i r e
Outer margin of the fourth endopod broken by a swelling D? IndCtttAtiOll uln.-li may Income
:j  conspicuous  knob  or  noU'h  .  .  .  .  .  .  .  .  .  .  '6.

2. Caudul rami twice as long as wide, little longer than the anal segment
liber (Brady aud Robertson) is 7.V

Caudal rami three times as long as wide, one-third as long again as the anal segment
tU ■■imUis BOJffl UM 7.

fl.  Caudal  rami  twice  as  long  as  wide  .  .  .  .  .  .  so.uvn.ricl  Canu  L891.
i'.-mhIuI  rami  more  Hum  twice  but  not  more  than  four  times  as  long  as  wide  .  .  .  .  I.
Caudal  rami  more  tliau  four  times  but  not  more  than  si\  times  as  long  as  wide  n\
Caudal  rami  at  least  ten  times  as  long  as  wide  -  7.

4, Fourth ''Jidopod with marked notch at proximal third; segments of first antenna xlmri and
compact;  genital  segment  not  greatly  dilated  obsruruy,  A.  SlSOtfc  l  ,  .M)  ,  ,i.
Fourth endopod with notch or constriction at centre; segments of first antenna mini ..•!,
genital  segment  considerably  dilated  ..  .,  ..  .  .  •
->cond  thoracic  segment  witli  posterior  projection  ptD  endopod  no  longer  that)  [>$  .

ieot  of  exopod,  with  proximal  bulge  but  no  notch  .  .  miicronntus  Gurney
ad thoracic segment without posterior projections , fourth rndopud tongor than Uavil

tegment  of  exopod  and  with  a  distinct  notch  ten  ,<  i.
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6. Fourth endopod with marked notch at about centre ; caudal rami six times as long as wide
gracilis Claus 1889.

Fourth endopod with slight notch at centre and proximal bulge; caudal rami five times as
long  as  wide  .  .  .  .  .  .  .  .  .  .  weberi  A.  Scott  1909.
Fourth endopod without notch, but with slight proximal bulge; caudal rami four to four-
and-one-half  times  as  long  as  wide  .  .  .  .  nemertophilus  Gallien  1935.

7.  Last  two  segments  of  urosome  subequal  .  .  .  .  .  .  .  .  .  .  8.
Anal  segment  at  least  twice  as  long  as  pre-anal  .  .  thorelli  (Brady  and  Robertson)  1875.

8.  Caudal  rami  about  as  long  as  last  two  segments  of  urosome together  dubius  Sars  1918.
Caudal rami about as long as last three segments of urosome together

concinnus Thompson and Scott 1903.

PSEUDANTHESSIUS  TENUIS  Sp.  nOV.

Occurrence.  IX,  1  female.
Female.  Length  •  66  mm.  Body  of  usual  shape  in  the  genus,  with  the  genital

segment  distinctly  dilated  anteriorly,  bearing  a  pair  of  pointed  postero-lateral

mxp.

Fig. 25. Pseudanthessivs tenuis sp. nov. Female X 80; urosome and appendages X 240.

projections  dorsally  at  about  the  centre  and  a  pair  of  rounded  projections  vent-
rally,  just  behind  the  dorsal  projections.  The  anal  segment  is  longer  than  the
pre-anal,  but  not  as  long  as  the  caudal  rami,  which  are  distinctly  more  than  twice
as  long  as  wide.  The  first  antenna  is  7-segmented  and  of  normal  appearance  ;  the



56  Records  of  the  S.A.  Museum

second  antenna  has  an  elongate  second  segment,  a  very  short  third  segment  and
a  moderately  long  end  segment  bearing  four  long  spines  and  two  setae.  The  man-
dible  and  maxillule  were  not  seen;  the  maxilla  and  raaxilliped  resemble  those  of
gracilis  Claus  as  shown  by  Sars  (1917,  pi.  xciii)  .  The  swimming  legs  have  the  fol-
lowing  seta  formula  :

endopod.  exopod.
p.l.  1.1.321.  0.1.323.
p.2.  1.2.321.  0.1.423.
p.3.  1.2.221.  0.1.423.
p.4.  020.  0.1,422.

The  one-segmented  fourth  endopod  has  two  unequal  terminal  spines;  the  fifth  legs
are  immobile  rounded  knobs,  tipped  with  two  setae,  typical  for  the  genus.

Male  unknown.
This  species  approaches  most  closely  to  Gurney's  species  mucronatus,  from

which  it  differs  in  a  number  of  points:  the  body  is  more  slender,  the  thorax  is
without  hooks,  and  the  fourth  somite  is  distinct  and  not  overlapped  by  the  third  ;
the  genital  segment  is  longer  than  wide,  the  caudal  rami  are  not  more  than  two-
and-one-half  times  as  long  as  wide  and  the  terminal  setae  are  distinctly  longer  than
the  urosome  ;  the  first  antenna  is  nearly  as  long  as  the  cephalosome  ;  the  third  and
fourth  segments  of  the  second  antenna  are  quite  unequal  and  the  end  segment
bears  four  setif  orm  claws  ;  the  endopod  of  the  fourth  leg  is  distinctly  notched  and
the  fifth  leg  bears  only  two  setae.

MONSTRILLOIDA.

Family  MONSTRILLIDAE.

Genus  Monstrilla  Dana  1848
Sars,  1921a,  p.  10.

There  are  some  twenty-one  species  of  Monstrilla  which  have  been  described  ;
of  these  I  have  been  unable  to  compare  this  species  with  the  descriptions  of  cana-
densis  McMurrich  1917,  conjunctiva  Giesbrecht  1902,  intermedm  Aurivillius  1898,
longispinosa  Bourne  1890,  ostroumowi  Karaviev  1895,  and  wandelii  Stephensen
1913.  It  appears  in  the  structure  of  the  fifth  leg  to  approach  most  closely  to
mixta  T.  Scott  1914,  but  differs  in  having  only  two  setae  instead  of  three  here,  and
further,  in  the  much  shorter  length  of  the  setiform  appendage  on  the  genital  seg-
ment  and  in  the  first  antenna  ;  the  shape  of  the  cephalic  segment  is  also  different.
Scott  compares  his  form  with  Giesbrecht  's  conjunctiva,  described  from  a  male,
but  this  is  one  of  those  species  with  which  I  have  been  unable  to  make  any  com-
parison.  The  probability  is  that  it  is  an  undescribed  species,  but  with  so  many
descriptions  unavailable  I  hesitate  to  name  this  as  a  new  species.

Monstrilla  sp.

Occurrence.  Ill,  2  females  (1  damaged)  ;  length  3-38  mm.

NOTODELPHYOIDA.

Sars  divides  this  sub-order  into  seven  families,  the  last  of  which  is  the  mono-
typic  Anomopsyllidae.  This  family  is  included  in  the  sub-order  only  provisionally
by  Sars,  owing  to  the  extraordinary  reduction  of  the  appendages.  Its  chief  affi-
nities  with  the  Notodelphyoicla  lie  in  the  manner  in  which  the  eggs  are  carried  in
a  dorsal  brood  pouch.  The  single  member  of  this  sub-order  found  in  this  collec-
tion  would  appear  to  belong  to  this  family,  but  it  is  quite  distinct  from  the  only
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Pig. 26. Monstrilla sp., female. Side view and head X 35 ; urosome and appendages X 73.
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genus  so  far  described,  Anomopsyllus.  The  reduction  in  the  appendages  found
in  this  genus  is  carried  almost  to  an  extreme  in  the  specimen  found  here,  which  is
a  mature  female  with  eggs.

Family  ANOMOPSYLLIDAE  Sars.

Sars,  1921a,  p.  81.

No  separate  family  diagnosis  was  given  by  Sars,  since  only  the  one  species,
Anomopsyllus  pranizoides,  was  known  and  the  family  could  only  have  the  charac-

mx. f

Fig. 27. Bysgenopsyllus reevesbyensis gen. et sp. nov. Female X 48; other figures X 100.

ters  of  the  genus.  An  attempt  is  made  here  to  define  the  family,  based  on  charac-
ters  common  to  both  genera.  The  males  are  unknown.

Body  divided  into  three  regions,  more  or  less  sharply  defined  ;  the  trunk  com-
poses  most  of  the  body  and  is  unsegmented,  the  head  is  a  small  anterior  region  and
the  urosome  a  narrow  two-  or  three-segmented  posterior  portion.  The  head  ap-
pendages  are  greatly  reduced,  though  some  of  the  anterior  ones  may  be  segmented  ;
the  legs  are  reduced  to  small  unsegmented  triangular  processes,  quite  unarmed.
Caudal  rami  are  present,  but  their  armature  may  be  reduced.
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Dysgenopsyllus  reevesbyensis  gen.  et  sp.  nov.

Occurrence.  XV,  1  female.
Female.  Length  2-35  mm.  The  body  has  the  characters  of  the  family.  The

first  antenna  is  reduced  to  an  unsegmented  process  fringed  with  fine  hairs.  The
second  antenna  is  two-segmented  and  armed  with  a  single,  terminal,  slightly
clawed  spine  ;  this  is  the  most  fully  developed  appendage  on  the  body.  There  ap-
pears  to  be  a  large  plate-like  upper  lip,  with  a  pair  of  mandibles  lying  just  behind
it;  maxillules  could  not  be  identified.  The  maxilla  and  maxilliped  appear  as  seg-
mented  processes  armed  only  with  fine  hairs.  One  pair  of  legs  is  present  as  small
triangular  processes  like  those  of  Anomopsyllus.  The  urosome  is  three-segmented,
with  the  middle  segment  very  short  ;  the  caudal  rami  are  lobular  unarmed  processes.

Fig.  28.  Caligus sp.,  male.
l. t lateral hook.

Dorsal  and  ventral  views  X  38;  appendages  X  80.  /.,  furea;
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This  very  inadequate  description  summarizes  all  that  could  be  made  out  from
the  single  specimen  available.  Apart  from  the  removal  of  the  first  antennae  the
specimen  has  not  been  dissected.

The  generic  name,  for  the  suggestion  of  which  I  am  indebted  to  Professor  G.
Wood,  of  the  Department  of  Classics  and  Ancient  History  at  this  University,  is
intended  to  indicate  the  degenerate  condition  of  this  animal.

CALIGOIDA.

Family  CALIGIDAE.

Caligus  sp.

Occurrence.  XVI,  1  male,  2-83  mm.
So  much  of  the  literature  required  for  the  identification  of  this  species  is  not

available  to  me  that  I  have  made  no  attempt  to  identify  it  beyond  comparing  it
with  the  species  included  in  Wilson's  (1905)  key  to  the  genus.  From  this  it  would
appear  to  approach  most  closely  to  teres  Wilson  (1905),  but  it  is  certainly  not
identical  with  that  species.  I  have  given  full  illustrations  of  the  specimen  found
here  in  the  hope  that  others  more  familiar  with  the  group  will  be  able  to  identify  it.
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List  of  Samples  and  Contents.

I.  Smith  Bay,  Kangaroo  Island;  15/3/38.
Calanopia thompsoni A. Scott.

II.  Western  Shoal,  Spencer  Gulf;  20/2/38.
Calanopia  thompsoni  A.  Scott.  Labidocera  cervi  Kramer.
Tortamus  barbatus  (Brady).  Longipedia  australica  Nicholls.

Peltidium speciosum Thompson and Scott,
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III.  Blanche  Harbour,  Spencer  Gulf;  8/3/38.
Acrocalanus gracilis Giesbrecht.
Pseudophaenna sp.?
Gladiof evens inermis sp. nov.
Pseudodiaptomus cornutus sp. nov.
Calanopia thompsoni A. Scott.

Tort anus barbatus (Brady)
Longipedia coronata Claus.
Tegastes sp.
Oithona nana Giesbrecht.
0. attenu-ata Farran.

Monstrilla sp.

IV.  Wallaroo  Harbour,  Spencer  Gulf;  26/2/38.
Calanopia  thompsoni  A.  Scott.  Labidocera  cervi  Kramer.

Parapeltidium dubium Nicholls.

V.  Eastern  Shoal,  Spencer  Gulf;  4/3/38.
Calanopia thompsoni A. Scott.
Labidocera cervi Kramer.

L. caudata sp. nov.
Tortanus barbatus (Brady)

VI.  Salt  Lake,  Beachport.
Brunella salina sp. nov.

VII.  Moonta  Bay,  Spencer  Gulf;  February,  1939.
Calanopia thompsoni A. Scott.
Peltidium proximum Nicholls.
P. speciosum Thomp. and Scott.

Parapeltidium cristatum Nicholls.
Amphiascopsis longipes Nicholls.
Laophonte cornuta Philippi.

VIII.  Port  Willunga;  17/1/37.
Parapeltidium cristatum Nicholls.

IX-XIII.  Sellick  Reef;  31/1/3  7-April,  1939.
Pseudocy clops australis sp. nov.
Calanopia thompsoni A. Scott.
Longipedia coronata Claus.
L. australica Nicholls.
Alteutha spinicauda Nicholls.
A. signata Brady.
Peltidium simplex Nicholls.
P. proximum Nicholls.
P. speciomm Thomp. and Scott.
Parapeltidium cristatu/m- NichoDs.
Porcellidium fimbriatum Claus.
P. fulvum Thomson.
P. acuticaudatum Thomp. and Scott.

P. australe Brady.
Machairopus intermedins Nicholls.
Eudactylopus australis Nicholls.
Phyllothalestris my sis (Claus).
Amphiascopsis longipes Nicholls.
A. australis Nicholls.
Amphiascoides intermixtus (Willey)
Parialysus robustus (Nicholls).
Mesochra pygmaea (Claus) .
Orthopsyllus rugosus Nicholls.
Laophonte cornuta Philippi.
L. longiseta Nicholls.
Ceyloniella armata (Claus).

Metis jousseaumei (Richard).
Australomyzon ty pious gen. et sp. nov.
Scottocheres latus sp. nov.
Acontiophorus zealandicus sp. nov.
Mysopontius australis sp. nov.
Cryptopontius similis sp. nov.
C. latus sp. nov.
C. proximum sp. nov.
C. longipes sp. nov.

Discopontius discoides gen. et sp. nov.
Bradypontius inermis sp. nov.
B. serratipes sp. nov.
B. ovatus sp. nov.
Pteropontius barbatus sp. nov.
Artotrogus latifurcatus sp. nov.
Hemicyclops australis sp. nov.
Paranthessius propinqims sp. nov.

Pseudanthessius tenuis sp. nov.

XIV.  Spencer  Gulf,  dredgings;  March,  1938.
Calanopia thompsoni A. Scott.
Longipedia australica Nicholls.
Peltidium proximum Nicholls.
P. speciosum Thomp. and Scott.

Eudactylopus australis Nicholls.
Parialysus robustus (Nicholls).
Laophonte cornuta Philippi.
Caligus sp.

XV.  Reevesby  Island,  Spencer  Gulf;  7/12/36.
Dysgenopsyllus reevesbyensis gen. et sp. nov.



1944. "Littoral Copepoda from South Australia (II) Calanoida, Cyclopoida,
Notodelphyoida, Monstrilloida and Caligoida." Records of the South Australian
Museum 8, 1–62. 
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