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Further Notes on the Schizopoda.

B y  D r .  H .  J .  H A N S E N  ( K jo b e n h a v n )

I n  N° 3o of this  Bul let in the  pr esen t  a u t h o r  pu b l i s hed  a 
« P r e l i m i n a r y  R e p o r t  on  the  Schizopoda  collected by H.  S. H.  
Pr in ce  Albe r t  of  Monaco  du r in g  the  cruise of  the  P r i n c e s s e - 
A l i c e  in the  ye a r  1904 ». W h i l e  looking over  the pro o f  I recei­
ved addi t iona l  mater ia l  still larger  tha n  th a t  a lready  de te r mi ned;  
i t  had  been collected the  same year  and  the  m a j o r  par t  of  it in 
the sam e s ta tions .  I n  Apr i l  I began  to de te rm in e  th i s  ne w  col­
lect ion w i t h o u t  any in te n t i on  to wr i te  a second  note .  Bu t  whi le  
a t te m pt in g  to refer ha l f -grown or  still y o u n g e r  spec imen s  of 
E uphausia  to the i r  adu l t  fo rms  I d iscovered grave  th ings  as to 
E uphausia  pellucida , Dana,  G. O.  S. ,  w h i c h  has been cons i ­
dered by Sars  « to be by  far the  c o m m o n e s t  o f  all the  C h a l ­
l e n g e r  species »; in  his sp lendid  m a i n  work ,  the  C h a l l e n g e r  

Re p o r t ,  he refers all spec imens  possessing tw o  pa ir s o f  lateral  
dent icles on the  carapace  to th i s  species.  All a u th or s  have  follo­
w e d  Sa rs  as to this  m a t t e r ;  on ly  O r t m a n n  has estab l i shed  — 
on  tw o  spec imens  taken ne a r  the  Galopagos  I s lands  — an  allied 
species,  E . diomedeae, which ,  accord ing  to his o w n  s ta tement ,  
« p e r h a p s   m i g h t  be be t ter  rega rded  as a variety of  E . p e llu ­
c id a ». H a v in g  discovered tha t  the  Monaco  mate r ia l  f ro m  1904 
contains  n u m e r o u s  spec ime ns  of  tw o  species w i t h  two pa ir s of 
lateral  denticles,  and th a t  n on e  of  these  species is identical  w i t h  
E .  p e lluc ida , Dana,  as rep re se n t ed  by Sars  in  the  w o r k  m e n ­
t ioned ,  I felt th a t  a new invest iga t ion  of  this  que s t i on  was 
abso lu tely necessary and  th a t  besides several  o th er  topics ough t



to be recons idered .  C on sequen t ly  I examined  the  fine collection 
of  Eup ha us ia ce a  in the C o p e n h a g e n  M u s e u m ,  de t e rmi ned  the 
ma jor i ty  of  the  spec imens  of the  same orde r  cap tured  by  the  
S i b o g a , inspected some of the Schizopoda  collected by the 
Swedish  Antarc t ic  Expedi t ion ,  and  s tudied Dana ’s old w o r k .T h e  
resu l t  was  tha t  I reso lved to wr i te  a second treat ise.  My ch ie f '  
pu rp os e  in do ing  so is to pu t  a s top  to several e rrors  in t roduced  
by  Sars  in  1885 and adopted  by  all s u bs equent  wr i te rs ,  bu t  
seizing the op p o r tu n i t y  I correct  a few o ther  po in ts  and describe 
or  ment io n  some species no t  dealt  wi th  in m y  former  paper.  
Most  o f  the  fo rm s  dea lt  w i t h  in th i s  second no te  are represen ted  
in the  Monaco  collection, bu t  some o th er  species are embodied  
for  the sake of  compar i son .

Before en te r ing  the  d i scus s io n  of  the  species some pa r t i cu ­
lars may  be men t io ned .  I t  is n o t  m y  inten tion to enu me ra te  all 
the  species received in M arch ;  the  major i ty  of  t h e m  is identical  
with  those  deal t  w i t h  in the  fo rm er  paper,  and  th o u g h  in  m os t  
cases the  n u m b e r  of spec imens  is s t rongly increased and a few 
or  m a n y  s ta t ions could be added ,  this  addi t ion  to our  knowledge  
of the i r  geographica l  d i s t r i bu t io n  w ou ld  ye t  be of  sl ight  value,  
because nearly all the  s ta t ions new for each species are found 
in the  same t r iangle,  the  angles of  w hic h  are the  Banc de 
Gorr inge ,  the  Azores  and  the  C anary  I slands .  In the  former  
p ape r  I en um e ra te d  25 species of  Schizopoda ,  and the  existence 
o f  one species m o r e  was  ind ica ted ;  in the  n e w  mater ia l  I find 
m a n y  spec imens  of the  la s t - name d form and besides same o ther  
species;  the  total  a m o u n t  of  Schizopoda  collected in 1904 is 32, 
ver ily a very  large n u m b e r .  (F or  various  reasons  tw o  o f  the  1 
new  forms  are omit ted  in this  paper).

I beg Dr.  W .  T .  C a im a n ,  M r .  E .  W .  L.  H o l t  and  Miss  M a ry  
J .  R a t h b u n  to accept  m y  s incere thanks  for services kindly 
r ende red  m e  and  m en t io n e d  in  the  d i scussion of  some of the 
species.

I n  March  1905 E . W .  L .  H o l t  and  W . M .  Tat te rsa l l  publ i shed  
an  im po r t an t  paper  : « Schizopodous  Crus tacea  f rom the  N o r th -  
Eas t  Atlant ic  Slope » (Rep. Sea an d  In la nd  F isher ies  of  I reland,

1902-1903,  P t .  il, Appendix ,  N° iv). T h e  au th o r s  describe  and 
f igure a n u m b e r  o f  n e w  forms ,  m o s t  of  t h e m  Mysidacea,  and  
give valuable notes on s t ruc tur e  or  d i s t r ib u t io n  of  m a n y  o ther  
species;  the  pa pe r  is qu o ted  in the  sequel.

T h e  fol lowing few stat ions  from 1904 are enum e ra te d  here,  
because  they are not  foun d  in the  list on p. 4  in m y  former  
paper.  All an imals  f rom these addit iona l s ta t ions  have been 
taken  w i t h  the  « filet à g r an de  o uv e r tu re  ».

Stat .  1675 : lat.  35° 4 4 ’ N. ,  long. 1 1° 52’ W . ;  o — 5oom.
(Depth of  the sea m o re  than  5ooom).

Stat .  1715 : lar. 28o 04 ’ N . ,  long.  16o 4 9 ’ 3o ” W .  ; o — 1 ooom.
(Depth of  the  sea 1571ni).

S ta t. 1794: lat. 3 1° 4 6 ’ N ., long. 25° W . ;  o —  3ooom.
(Depth of the  sea about  5425m).

Stat .  1 7 9 7  : lat. 32° 18’ N. ,  long.  23° 58’ W . ; o — 2ooom.
(Depth of the sea 5422™).

I.  O r d e r  M Y S I D A C E A

E ucop ia  u n gu icu la ta , Wil l . -Suhm

C halaraspis ungu icu la ta , W i l l e m o ë s - S u h m ,  T ransac t .  L i n n .  
Soc. Londo n,  Ser.  it, Vol. 1, P t .  1, 1875, p. 37-40,  PI.  vin. (At 
least  partly).

E ucopia  a u s tra lis , G. O. Sars,  op.  cit. p.  55, Pis .  ix-x. — 
On ly  par tly,  whi l e  E . a u s tra lis , Dana,  is an o th e r  species.

More  than  fifty years  ago Dana  estab li shed the  genus  and  
species E ucop ia  a u stra lis  on a single an imal  taken —  f rom the 
s tomach of  a p e n g u i n — in Iat. 66° 12’ S. ,  long.  I 4 9 ° 4 4 ’ E . ,  in 
the Antarc t ic  Ocean.

In 1875 W i l l e m o ë s - S u h m  estab l i shed  C halaraspis ungu icu­
la ta  on specimens f rom the  At lant ic .  I n  the  C h a l l e n g e r  
R ep or t  G. O.  Sars  cancelled C. u n g u icu la ta  as s y n o n y m o u s  
with E . austra lis , D ana ;  besides he gave the  first elaborate 
descript ion,  wi t h  n u m e r o u s  figures,  o f  th e  type,  b u t  ju dg in g  
f rom his list of s ta t ions,  his s ta temen t  on the  length,  f rom  his 
descr ipt ion and figures of the eyes and the  t h ree  an te r ior  pa ir s
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of t runk-legs in the  male (PI. x, figs. 1 3 , 1 4  and  16) and from 
som e  o t h e r  of his figures,  I am convinced th a t  his mater ial  
compr ised  at least  th ree  species.  All su b se q u en t  a u th or s  fol­
lowed Sars  in refe rr ing every spec imen from the  At lant ic or  the  
Pacific agreeing moderate!}'  well  wi th  his account  of  female 
specimens in the C h a l l e n g e r  Re po r t  to E .  a u s t r a l i s ,  Dana ;  in 
the  t reat ise pub l i she d  a few m o n t h s  ago I did the same,  an d  
en um era te d  seven stat ions.

B ut  in  a fine mater ia l  of  Schizopoda  secured by the  Swedi sh  
Antarc t ic  E xp edi t io n  and  received in this  spr ing  I found  three 
spec imens  of  an  E ucop ia  r esembling on the  whole  the  co m m on  
At lantic form,  bu t  one of  the  spec imens  is so gigantic tha t  it 
c reated  suspic ion  on the  ma t te r .  C on seque nt l y  I examined  the 
w hol e  mater ia l  at h and  of  E . a u stra lis  sens.  Sars ,  and will  
n o w  give the  resul ts .

All  spec imens  f rom the  At lant ic  — of course except ing those 
belonging to E .  s c u l p t i c a u d a ,  Faxon,  and E .  i n t e r m e d i a ,  H.  J. 
H .  —  and  the  ma jo r i ty  of  spec imens  collected by the  SiBOGA  in 
the  E a s t - I n d i a n  archipelago  agree wi th  each o ther ;  one of the  
largest  spec imens  in the Monaco collection measures  2C)mm,  an 
ad u l t  female in the  I n g o l f  mater ia l  37mm and a male  38mm in 
length f rom the  f ront  end of the  head  to the  t ip of telson.  All 
these  spec imens  be long unques t io nably  to the  same species,  for 
wh ic h  the  fol lowing charac ters  can be po in ted  out .  T h e  eye- 
stalks are r a the r  sh o r t  and  b road ,  seen  obl iquely f rom above and 
f rom the side near ly ob long -ova te ;  the wh i t i sh  or yel lowish 
eyes (light red in l iving specimens),  look essential ly ou twards,  
occupying  m o re  than  -j-, f requent ly  a bout  -7,  o f  the  ou te r  
marg in  of the  whole  appendage  (eye-stalk -f- eye). 'The f ront  
m a r g i n  of  the carapace  is s l ight ly convex. T h e  t e rmi na l  joint  of 
the  exopod of the  u ro p o d s  is in the adul ts  di s t inct ly  broader  
th a n  long,  in no t  fu l l -grown specimens some t im es  near ly  as 
long as broad ,  bu t  not  longer  th a n  br oa d ;  the  te rm in a l  spines 
on  tel son are very long.  —  All the  specimens examined  by 
W i l l e m o ë s - S u h m  were  taken in the  Atlan t ic ;  tha t  a t  least  the  
m a jo r  pa r t  o f  the m  belonged to the  species just  character ized is 
qu i te  cer tain,  b u t  judging  f r om  the  shape of the  f ront  m arg in  
of the  carapace  (fig. 1 a) in a large male  m e a s u r in g  37“ “ , it  ma y

be possible tha t  a t  least  this  male  be longed  to E . sculpticauda, 
Faxon .  I n  spi te  of  th i s  difficulty I th in k  it justifiable to name  the 
c o m m o n  At lant ic  species E . u n g u icu la ta ,W i l l . - S u h m .  — I t  m ay  
be added  th a t  E . u n g u icu la ta , W i l l . - S u h m ,  E . a u s tra lis , Dana,  
and  the  u n n a m e d  S i b o g a  species m en t io ned  below agree with 
each o t he r  in having  the  th ree  an te r ior  pa i r s  of thoracic legs s len­
der  and  no small  ro u n d e d  impress io ns  or « cells » on the u p p e r  
surface of  telson,  whi le  E . scu lpticauda, Faxon ,  and E . in te r ­
m edia, H .  J .  H . ,  —  as po in te d  ou t  in m y  fo rm er  p ap e r  — have 
the  th ree  pa i r s  of legs n a m e d  broa d  or  r a the r  broad ,  and  a port ion 
of the  dorsal  surface of  tel son a do rned  w i t h  cells or  roun ded  
impress ions .

In  E ucop ia  the  male geni tal  aper tur es  are found  on small  
r o u n d e d  pro tu be ra nces  s i tua ted  on  the pos te ro- in te r ior  side of 
the  basal joint  o f  seventh  thoracic legs. A du l t  males  o f  E . u n ­
g u icu la ta  in the  Monaco  collection m e a s u re  26-28™™ in length;  
they  agree completely w i t h  adul t  females in the  shape  of  the 
f ront  m a rg in  of the  carapace,  in shape  and  colour  of  the  eyes, 
in the  s lenderness of  the th ree  an t e r ior  pair s of thorac ic  legs, 
etc. T h e  discovery of  the  real males  of  th i s  species leads to a 
c r it ic ism of  some s ta tements  in  the  C h a l l e n g e r  R epor t .  
Sars  has  described and  figured same  parts  o f  a male w hich  
differs cons iderab ly  f rom his  females in several  features.  H e  
says (p. 57) tha t  its « eyes are ra th e r  larger  and  th icker ,  w i t h  a 
d a rk e r  p i g m e n t  »;  his fig. i 3 on P i .  x repre sen ts  these  eyes 
agreeing  w i t h  his descript ion,  and  besides tha t  the  f ront  ma rg in  
of  the carapace is cons iderab ly m o r e  convex th a n  in E . u n gu i­
culata . F u r t h e r m o r e  he figures the  th ree  an t e r ior  pa i rs  o f  t h o ­
racic legs in th i s  spec imen (figs. 14 and  16 on PI.  x) as shor te r  
and m u c h  th icker  than  in a female (PI. x, fig. 2); in the  text 
(p. 59) he  m ent io ns  second and  th i rd  pa ir s o f  legs as « m u c h  
m o r e  powerful  tha n  in the  female,  the p ro p o d u s  be ing exceed­
ingly di lated . . . .  » H e  is o f  the  op in ion  tha t  the  fea tures  pointed  
ou t  are on ly  sexual differences be tween  male and  female of  
E .  a u stra lis , bu t  his figures and u t te rances  refer red to prove  
beyond ques t ion ,  tha t  his male belongs  to E . sculpticauda, 
Faxon ,  or E . in term ed ia , H .  J .  H . ,  and  he has  cer tainly over­
looked tha t  its telson shows in te res t ing  pecul iari t ies.  Sars  gives
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seven localities for his E . a u s tra lis , viz. four in the Atlantic,  the 
fifth in lat. 46 o 4 6 ’ S. ,  long.  4 5 ° 4 i ’ E . ,  the  sixth in lat. 5o° 1’ S. ,  
long.  123° 4 '  E . ,  the  seventh  in  the  N o r t h  Pacific;  besides he 
says tha t  his largest  spec imen,  an adul t  female,  me asu re s  5omm 
in length.  J u d g in g  f rom these  s ta tements ,  f rom the  fact tha t  the 
very large female sho wn in figs. 1 and  2 on PI. ix can scarcely 
be long to E . ungu icu la ta , an d  f rom his represen ta t ion  of the  
m a le  al ready crit icized, I am convinced that  Sars  has mixed 
toge ther  at least  three species of  E ucopia .

E ucop ia  a u s tr a lis , Dana

E ucopia  a u stra lis , Dana,  U. S.  Explor .  Exped i t . ,  Crustacea ,  
p .  609,  PI .  40,  fig. \ o a - \ o m .  (Not i?, a u stra lis , Sars).

D e s c r i p t i o n . — My largest  Antarc t ic  spec imen,  an adul t  
male,  m easu re s  70. 5 m m  in length.  T h e  f ront  marg in  of  the 
carapace is a little m o re  convex th a n  in  E .  ungu icu la ta . T h e  
eye-stalks a re  ra th e r  long,  subcyl indr ica l ;  the whit ish eyes look 
forwards  and  occupy scarcely -7- o f  the  ou t e r  m arg in  of  the 
w h o le  appendage .  T e r m i n a l  join t  o f  the  exopod of  th e  u rop od s  
a little longer  t h a n  broad .  (Termina l  spines  on telson u n f o r tu ­
nately lost). — Besides two i m m a t u r e  specimens , me asu r in g  
respectively 19. 5 and 26mm, are a t  hand .  T h e i r  eye-stalks are,  
as m ig h t  be expected,  a little b r oade r  than  in the adul t  spe­
c imen,  b u t  ye t  dist inct ly longer and m ore  na r row  than in  speci­
m e n s  of  the  same leng th  of E . unguicu la ta , whi le  the  eyes 
look essential ly forwards ,  wi th  the i r  ou te r  ma rg in  occupying 
less tha n  —  o f  the  ou te r  m arg in  of  the  appendage .  T h e  te r ­
mina l  spines of  tel son are r a t h e r  sh or t  in the small  —  broken  
of in the  o t he r  — spec imen.  —  So me  o th e r  features are pointed 
ou t  above on p. 5 .

R e m a r k s . — D a n a ’s Antarc t ic  spec imen — which  is not  
extant  (see below) —  measu re d  one inch.  H is  descr ipt ion is 
imper fec t  and  his d ra win gs  poor ,  bu t  ye t he says : « Eyes  wi th  
cylindrical  pedicels,  ra th e r  small  », and  this  s ta tement  agrees 
well wi th  one of  his figures which show s the  eyes as te rmina l  
on s lender and  m ode ra te l y  long stalks.  Ju d g in g  f rom these 
par ticula rs  I th i nk  tha t  my  Antarct ic  specimens can safely be 
refe rred to E .  a u s tra lis , Dana.

Here  I m a y  perhaps  inser t  a few re m arks  on an adul t  female 
cap tured  by the  S i b o g a  (stat. 143). I t  m easur es  42™™ in length  
and  cannot  be referred to any  of  the  four  above-nqrued species,  
b u t  it  is, unfor tunate ly ,  in a bad state of  preservat ion  and a 
special inves tigat ion m u s t  be postponed .  Yet it can be pointed 
o u t  tha t  the f ront  m a rg in  of  the carapace  is cons iderab ly inore 
convex tha n  in E . a u stra lis  or  E . ungu icu la ta , agreeing  v ell 
wi th  fig. 13 on PL x in the  C h a l l e n g e r  Re por t  (which re p re ­
sents the  male be longing to E . sculpticauda  or E . in term ed ia ); 
the  eyes are essential ly te rmina l ,  and  th e i r  stalks decidedly 
longer th a n  in  E . ungu icu la ta .

K ateryth rop s Oceanae, Holt  & Tatt.

K a te ry th ro p s  Oceanae, Hol t  & Tat te rsa l l ,  op.  cit. p.  1 1 7 ,  

PI.  XX,  p .  1 4 3 .

L o c a l i t i e s . —  Stat .  1 8 4 4 ,  2 spec ime ns ;  stat .  18 5 1 , 1 spe­
c imen.

R e m a r k s . —  My largest  spec imen,  a female wi th  m a r s u ­
p iu m ,  measure s  8mm in length.  — T h e  Br i t i sh  a u t ho r s  qu o te d  
me n t io n  only two specimens taken  wes t  o f  I re land.

Euchaetom era F o w le r i, Holt  & Tatt.

Euchaetom era F o w leri, H o l t  & Tat tersal l ,  op. cit. p. 123 , 
PI. XXIV,  f i g .  1- 3 , p .  1 4 4 .

L o c a l i t y .  —  Stat.  1 7 8 1 ,  1 spec imen.
R e m a r k s . —  T h e  spec imen is a male ;  it has  tw o  very long 

setæ inserted on the pro mi nences  on the  end of  tel son me nt ioned  
by the  Br it ish au thors .  T h e  fine species has  been establ ished on 
spec imens  f rom the  Bay of Biscay.

I I .  O r d e r  E U P H A U S I A C E A  

Genus  E U P H A U S I A ,  Dana

H a l f  a ce n tu ry  ago Dana  establ ished  th e  genus  E up h a u sia  
wi t h  four  new species w hic h  he descr ibed and figured in his
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wel l -k n o w n  gigantic work .  I n  the  C h a l l e n g e r  Re por t  G. O. 
Sa rs  a t te m pt ed  a n  in te rp re ta t ion  o f  D a n a ’s species,  redescribed 
th e m  and added seven ne w  species to the  ge n u s ;  he pointed 
out  several new  excellent characters ,  am o n g  which  the n u m b e r  
of lateral dent icles  on  the  carapace and the shape  of a leaflet or 
a process on the  distal  u p p e r  end of  first a n te nnu la r  joint.  All 
subsequent  a u t ho r s  have followed the account  of  Sars  a lmos t  
wi thout  a t te m pt in g  a ny  cor rect ion not  only as to the  species of 
this  genus ,  b u t  as to all species of the orde r  Eu ph a u s i a c e a ;
I a m  apt  to th in k  tha t  hi s  wel l -mer i ted  r enow n,  his detai led 
descr ipt ions  and  n u m e r o u s  beaut i ful  figures conveyed the  
im pres s io n  tha t  his work'  could be cons idered correct  in nearly 
every detai l .  I n  m y  fo rm er  p ape r  I po inted  o u t  so m e  s h o r t ­
comings  in his account  of  N em atoscelis  and S ty lo ch e iro n , bu t  
fu r th e r  invest igat ion sho ws  tha t  m u c h  m o re  m u s t  be corrected.

D a n a ’s descr ipt ions and  figures of  his  four species of  E u ­
phausia  are so imperfec t  tha t  only one of  his forms ,  viz. the 
g igant ic Antarc t ic  E . superba , can be recognized w i t h  any  
cer tainty.  I am,  however ,  able to prove tha t  Sa rs ’ interpretat ions  
of the th ree  o th er  species,  E . pellucida , E .  splendens and.  E .  
g ra c ilis , m u s t  be e r rone ous  (i). —  Dana  says on E .  splendens : 
« F i r s t  joint  of  in n e r  an te nnæ oblong and produced  at apex », 
and  « A b u n d a n t  in the  At lant ic  in la ti tude  2° no r th ,  longi ­
tude  17° west .  » Bu t  first a n te nnu la r  joint  has no leaflet and  is

(i) After  the m an u sc r ip t  to th is  p ap er  had  been se n t  to the  press ,  I 
b ecam e  aware  o f  th a t  S te b b in g  in h is  p a p e r  « O n  som e C ru s tacea  f ro m  th e  
F a lk lan d  Islands collected  by Mr. R upert  Vallen tin  » (Proc.  Zool.  Soc. 
L o n d o n ,  May 22, 1900) se ts fo r th  crit ical re m ark s  on  Sa rs ’ in te rp re ta t io n s  o f  
D an a ’s spec ies  o f  th e  p re sen t  g e n u s .  S te b b in g  p o in ted  o u t  n u m ero u s  diffe­
ren ces  be tw een  the  descrip t ions  a n d  figures pub l ish ed  by  D ana  an d  those  
g iven by  Sars  o f  the  fo rm s in te rp re ted  as id en t ica l ;  fu r th e rm o re  h e  re -es ta ­
b l ished  A . M ü / / e n ,  C laus,  a n d  E .  bidentata,  G. O. S.,  as valid species.  But his 
c r it ic ism  be ing  b a se d  o n ly  on the  l i t e ra tu re  —  b e cau se  h e  ev iden t ly  d id  not  
possess a n y  m ate r ia l  o f  the  fo rm s in q u e s t io n  — his resu lts  are, an d  m ust  
n ecessa r i ly  be ,  r a th e r  imperfect.  He d id  n o t  cancel  any  o f  D ana’s species 
as  u n re co g n isa b le ,  his re -e s tab lishm en t  o f  E .  M u l le r i ,  C laus ,  is c o r rec t ,  
b u t  from w an t  o f  m ateria l  h e  d id  n o t  d iscover  th a t  E .  bidentata,  G. 0 . S . ,  is 
the  sam e  species, and  th a t  E .  pellucida  as figured by Sars  can n o t  be  id en ­
t ical  w ith  any  fo rm  in hab i t ing  the  E u ro p e a n  seas ;  etc. But  he  has p o in ted  
o u t  tha t  the  in te rp re ta t io n s  in q u e s t io n  g iven by  Sars are a t  lea s t  very d u b i ­
ous,  and  th is  m eri t  o u g h t  to be  em phasized .

distally sl ight ly produc ed  above in E . splendens, G. O.  S. ,  fur ­
t her m or e  this  species has never  been taken  in the  N o r t h e r n  or  
the t ropical  Atlantic.  Sars  enum era te s  th ree  localit ies in the s o u ­
t h e r n  At lan t ic  or  off the  Cape  o f  G oo d  H o pe ,  all so u th o f  lat. 34o 
S. (and besides one s ta tion in the  so u th e r n  Pacific); the  C o p en ­
hagen  M u s e u m  possesses n u m e r o u s  spec imens  f rom three  places 
sou th  of o r  far so u t h -w es t  o f  the Cape of  Good H o p e  and  from 
var ious  localities in the  Pacific;  in all p robabi l i ty  E . splendens, 
G.  O.  S. ,  does no t  inhabi t  the  t ropical  At lant ic.  E . splendens, 
Dana ,  is perhaps  identical wi th  E . M u lle r i, C laus,  bu t  it cannot  
be proved,  because,  according  to k ind  informat ion  from Miss 
M a ry  J .  Ra th b u n ,  « no types of D a n a ’s species of  E uphausia  or 
E ucop ia  are ex tan t  » ; wish ing ,  however ,  to avoid fur ther  c o n ­
fusion I will  cancel Dana ’s species as unrecognisab le ;  for the 
species descr ibed by  Sars  as E . splendens I p ropose  the  na m e  
E . lucens.

Dana wr i tes  on E . g ra c ilis  : « Length ,  ha l f  an inch » — 
which  is the  same size as he gives on E . splendens and E . p e l ­
lu c id a —  and : « F i r s t  joint  o f  in n e r  a n te nn æ  spar ingly pro du ced  
a n d  acute at apex ». But  in E . g ra c ilis , G. O.  S. ,  the  basal a n ­
te n n u la r  joint  has no process  or  leaflet above at the  end w hic h  
i s  no t  acute,  a n d  accord ing  to  Sars  h im se l f  th i s  species,  o f  w hic h  
he  had « a good m a n y  specimens » m easur es  on ly « about  i o mm »; 
it  is in rea l i ty  no t  on l y  a very small  b u t  a n  exceedingly  s lender  
species,  while E . g ra c ilis , Dana,  according  to Da na ’s figure,  is 
even less s lender  tha n  E . pelluc ida  and  m u s t  be a good deal 
larger  tha n  E . g ra c ilis , G. O.  S.  E . g ra c ilis , Dana ,  is therefore 
not  identical  wi th  E . g ra c ilis ,  G. O. S. ,  bu t  it m u s t  be d i sca r ­
ded  as qui te  unrecognisab le ;  for  the  character is tic  E . g ra c ilis , 
G. O.  S. ,  I p ropose  the  d eno m in a t ion  E . tenera.

Accord ing  to the  descr ipt ion and  t h e  figures o f  Sars ,  E . p e l­
lucida, G. O.  S . ,  is d i s t inguished  by possess ing  two pai rs  of 
lateral  dent icles on the  carapace ,  whi le  on ly  one  pa i r  o r  no  d e n ­
ticle at all is found  in the  o the r  forms  of  the  genus.  Bu t  I have 
four  excellent species with two pa i r s  o f  lateral  denticles,  each 
of  these  species f rom a large n u m b e r  (more than  twenty)  stat ions,  
and  ju dgi ng  f rom the  list of s ta t ions  given by Sars  and  f rom  his
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en um era t io ns  of  sy n o n y m s  I a m  sure  tha t  he has  mixed  toge ther 
at least  three of these  species.  Dana  figures E . pellucida  as a very 
s lender  species wi t h  small  eyes;  i f  his figures be tolerably correct 
n one  of  m y  fou r  species can be refe rred  to th a t  form.  I suppose  
tha t  Dana  has examined  spec imens  of  E . g ib b a , G. O.  S. ,  which 
on the  whole agrees well  with his figures and besides is c o m m o n  
and has  a wide  d i s t r ibu t ion ,  b u t  as he does no t  me n t io n  or  
f igure the  th i n  process on th i rd  abdom ina l  segment  the  quest ion 
can no t  be sett led. I m u s t  therefore d iscard  E . pellucida , Dana,  
as unrecognisab le ,  and will  now give a brief  account  of the  four 

species at  hand .

C onspectus o f  the Species possessing  tw o p a ii's  o f  

la te ra l denticles on the carapace.

A. F r o n t  par t  o f  the  carapace covers at m os t  hal f  of  the  eye- 
stalks,  and  m o s t  f r equent ly  only the  insert ion  or n o th in g  
of  these s talks is over lapped.

a. Leaflet  on  the u p p e r  end of first a n te nnu la r  joint  has the  
distal  m arg in  s tra igh t  o r  s l ight ly convex and  deeply 
pect inate w i t h  several (6-8) set i form dent ic les ;  its oute r  
angle is p roduced  into a n a r ro w  process wi th  about  three  
s imi la r  den t icles........................................  E . M u lle r i , C laus

b.  Leaflet  on the  u p p e r  end  of  first a n te n n u la r  joint  e ither 
ob long  t r iangula r  o r ,  general ly,  distal ly bifid o r  wi th  the 
distal  m a rg in  r a th er  concave;  a ro w  of set i form denticles 
is never  found ,  b u t  f requent ly  the  distal  angles of the  
leaflet, and  in  rare cases a smal l  angle on  the  concave 
m arg in ,  are produced  into such denticles.

a. F o n t  pa r t  of  carapace  shor t  wi t h  a nar rowl y  t r ia n ­
gular  r o s t r u m  well  developed.  O u t e r  distal  angle on 
th e  u p p e r  s ide of  second a n te nn u la r  joint  w i t h o u t  any 
sp in i fo rm process,  at m os t  wi th  a conical tubercle 
w hic h  is only as long as or  sh or te r  t h a n  a tubercle or 
process  on .the i n n e r  angle.

-ƒ•. I nne r  distal  angle on u p p e r  side of  second a n te n ­
nu la r  joint  w i t h  a spine  w h ic h  is s o m e w h a t  o r  
much longer  t h a n  the tubercle on the  ou te r  angle.  
Leaflet on first a n te n n u la r  joint  in  the  male  long, 
oblong  t r iangular  and  m u c h  recurved,  in the  female 
vertical  o r  a little recurved w i th  t h e  distal  m arg in  
r a the r  deeply c o n c a v e   E . recurva , n.  sp.

f f .  I n n e r  and ou te r  distal  angles on the  u p p e r  side 
of  second an t e n n u la r  joint  s imi la rly shaped ,  ei ther  
ob tuse  o r  w i t h  a ra ther  low conical tubercle.  Leaflet 
on first a n t enn u la r  join t  s imi la r  in both sexes, 
d irec ted obl ique ly  u p w a r d s  and  forwards ,  r a the r  
small  and  distal ly bi f id................  E .  m u tica , n. sp.

ß. F ro n t  part  of the  carapace s o m e w h a t  produced ,  t r i a n ­
gular ,  w i th  the  f ront  .angle m easu r ing  less tha n  9 0 o ; 
r o s t r u m  obsolete or  very shor t ,  na r row.  O u t e r  angle 
on the  up pe r  side of second a n t e n n u la r  joint  wi th  a 
conspicuous  sp in i form proces s ;  in n e r  angle ob tus e ,  .

E . brevis, n.  sp.

B. F r o n t  par t  of carapace proximally m u c h  expanded ,  over ­
lapping  a lmo s t  total ly the  eye-stalks.  ( R o s t r u m  obsolete)  . . .

E . diomedeae, O r tm .

I n  th i s  conspec tus  a n d  in the  fol lowing  descr ipt ions  it is 
seen tha t  the leaflet on first and the  a rm a tu r e  of second a n t e n n u ­
lar  joint  m u s t  be carefully examined .  Seen  vertically f rom above 
o r  f rom the side the exact shape of  these  par t s  can not  be ma de  
o u t ;  I  m a y  r e c o m m e n d  to take the  an im al  be tween  two fingers 
of the  left hand ,  a good  pocke t- lens be tween  two fingers of the 
r ig h t  ha nd ,  and  examine  the  par t s  in ques t ion  obl iquely f rom 
in front  while the distal par t  of the  antennula^ is ben t  some wha t  
d o w n w a r d s  by  the  th i rd  finger o f  the  r ig h t  hand .

E u p h au sia  M ülleri, C l a u s

E uphausia  M u lle r i , Claus,  Ze it schr .  wiss .  Zool. Vol. xiir, 1863, 
p. 444,  P is .  xxvm-xxix,  figs. 29-45.
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T h y s a n o p o d a  b i d e n t a ta ,  G. O.  Sars,  Chr is t iania  Vidensk.  
Selsk.  F o r h .  1882, n° 18, p. 5o, PI. i ,  figs. 11-14-

D e s c r i p t i o n . —  T h e  r o s t r u m  is well  developed,  very n a r ­
rowly  t r iangul ar ,  and general ly ra th e r  long, longer t h a n  the  
eye-stalks,  while  the  f ront  par t  of the carapace behind  the  ro­
s t r u m  is a very shor t  t r iangle,  cover ing at m o s t  only the  base of 
the  eye-stalks.  T h e  leaflet on the u p p e r  end of first a n t enn u la r  
j o i n t ' i s  ra th e r  large,  b r o ad e r  th an  h igh ,  and  d irected obl iquely 
u p w a r d s  an d  fo rw ard s ;  its distal m arg in  is s t ra igh t  or  sl ightly 
convex,  deeply pect inate,  wi th  6 to 8 very s lender ,  set i form 
dent ic les ;  the  o u te r  angle of  the leaflet is p roduced  into an 
obl ique  n a r r o w  process  w i t h  about  th ree simi la r se t iform de n­
ticles E v e n  in very small  spec imens ,  m eas u r in g  scarcely 6mm 
in length,  the  ma rg in  of the  leaflet has so m e ' fe w  of these  cha­
racteri st ic  set iform denticles.  U p p e r  distal end of second a n t e n ­
nu la r  joint  has  on each angle an obl iquely conical tubercle which  
general ly is very conspicuous  in large,  feebly developed in small ,  
specimens .  -  L e n g th  of large spec imens  from the Medi te r ranean  
and  of  one single spec imen f rom stat.  i 63g, .19. 5 m m ;  o ther 
large At lant ic specimens taken in 1904 measure  scarcely 16 m m .

L o c a l i t i e s .  -  Stat .  i 63 9 , 35 spec imens ;  stat.  i 6 75 , 1 spe­
c i m e n ;  stat .  1676, 6 spec ime ns ;  stat.  i 7 i 5 , 5 spe c im ens ;  stat.  
1? 3 6 , i sp ec im en ;  stat .  i 74 9 > 1 spec im en ;  stat.  1768, 33 speci­
m e n s ;  stat .  1834 , 407 spec ime ns ;  stat.  1844, 9 spec ime ns ;  s t a t .. 
184Q, 106 spec im ens ;  stat .  i 8 5 i ,  70 spec ime ns ;  stat.  1 »56, lb 
spec ime ns ;  stat.  1869, 32 spec im ens ;  stat.  1874, 2 4  specimens .

D i s t r i b u t i o n . —  T h e  Copen hagen  M u s e u m  possesses a large 
n u m b e r  of spec imen s  f rom 24 localities near ly un i formly  d is ­
t r ib u t ed  in the  At lant ic  be tween  lat. 46 o 23’ N .  and  2 i ° 4 °  s - 
B u t  the  species goes cons iderab ly  fu r the r  no r thw ard s ,  as a 
spec imen has been taken  by Sars  in about  lat. 63 1/20 N.  near 
the  N o rw e g ia n  coast.  I have  cap tu red  it in the  h a r b o u r  of 
Messina,  and  it is c o m m o n  in the  wes te rn  half  of the  Me di te r ­
ranean  (material  f r om  Monaco).  I n  all p robabi l i ty  the  species 
inha bi t s  on ly  the  Atlan t ic ;  besides it has  no t  been  found  sout 
o f  lat. 210 4 0 ’ S. ,  th o u g h  the  Co pen hag en  M u s e u m  possesses 
several  o t h e r  species f rom a good n u m b e r  of localities in t e 
At lant ic  be tw een  lat.  22o S. a n d  lat.  38° S.
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R e m a r k s .  —  T h i s  species is easily d i s t inguished  from all o th er  
forms  by the  a d o r n m e n t  of  the a n te n n u la r  leaflet. Claus  es tab­
l i shed E . M u lle r i  on  spec imen s  f rom Mess ina ;  he wr i tes  tha t  
its basal  a n t enn ul a r  joint  « neben  e inem mi t  Borsten dicht  
besetzten H öc ke r  einen geweihar t igen  A usw uchs  en tsende t  », 
and  th i s  lat ter  pa r t  o f  the  sen tence  is wel l -chosen because  the 
leaflet in real i ty r em in ds  of  a b r anch  of C ervus A lces. — T h y sa ­
nopoda b iden ta ta , G. O.  Sars ,  is the  sam e spec ies ;  Sars  has 
given a good descr ip t ion and  very character i st ic  figures of  his 
s p ec im en;  it  ma y only be no te d  that  the  denticles of  the  leaflet 
—  cer tainly accidental ly —  had been  recurved in a w ay  never 
seen by me.  I t  is easily seen th a t  figs. 1, 2 and 5 on  PI.  xi in the 
C h a l l e n g e r  R e p o r t  do not  represen t  an imal s  be longing  to 
E . M ulleri', 011 these and  some o th e r  figures on PI. xi and  x i i  

in tha t  w o rk  I refer to m y  « R e m a r k s  » on  E . m utica .
I t  is an interes t ing fact tha t  m a n y  of the  spec imens  f rom the 

Medi te r ranean  are  conspicuously  la rger  t h a n  my  individua ls  
f r om  the  At lant ic ,  a single sp ec im en  excepted.

E u p h au sia  recu rva , n. sp.

D e s c r i p t i o n . — T h e  r o s t r u m  is general ly about  as long  as 
th e  eye-stalks,  th u s  f requent ly  a little sh or te r  th a n  in E . M u lle r i, 
whi le  the f ront  par t  o f  carapace is sh or t  as in tha t  species,  cover ­
ing at m os t  the  base of  the  eye-stalks.  T h e  leaflet on  first 
an tennula r  joint  is in the adul t  male long or  very long,  oblong 
t r iangular  w i t h  the  end  less or  more  set i form,  m u c h  recurved,  
f r equent ly  reaching  near ly the  inn er  side of  the eyes. I n  the 
female th i s  leaflet is vertical  or  a little recurved,  modera te ly  
broad  w i t h  the lateral  m arg in s  parallel ,  whi le the distal  m arg in  
is deeply and  less or  m o re  ob lique ly  concave ;  the  distal  pa r t  of 
the  leaflet is therefore shaped  as two t r ia ngu la r  acute lobes 
e i ther  near ly equal  in length  or  the  inne r  so m e w h a t  or  conside­
rably longer than  the  ou te r .  I n  bo th  sexes second  an tennula r  
joint  has  on the  u p p e r  ou te r  angle a subconica l  scarcely acute 
tubercle,  whi le  the  u p p e r  inne r  angle has  a slender,  spini form,  
acute process directed m u c h  forwards  and  so m e w h a t  or  m u c h  
longer than  the  tubercle ment io ne d .  —  L e n g th  of  the largest
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spec imen,  a female,  17™™, bu t  n u m e r o u s  adul t  spec imens  are 
cons iderab ly  smaller ,  m easu r in g  only about  1 i - i 3mm.

D i s t r i b u t i o n . —  T h i s  species has never  been found  in the  . 
N o r t h  Atlant ic .  T h e  Copenhage n  M u s e u m  possesses a rich 
mater ia l  f rom in all 28 localities,  and m y  s ta tements  are founded  
exclusively on tha t  collection. T h e  species is c o m m o n  in the 
So u th  At lant ic  f rom lat. 38° S. to lat. 290 20’ S. ,  and some spe­
c imens  have been cap tured  in lat. 18° S. ,  long. 20 W . ;  fur thermor e  
it is c o m m o n  in the  a rea  be tween  lat. 3o° S. and  lat. 4 0 o S. f rom 
the Cape  of  Good  H o p e  to about  long. ioo° E . ;  finally some 
specimens have  been taken near  the  sou th er n  end of Ja p a n ,  viz. 
in lar. 3 i° 20’ N . ,  long. i 32° 29 ’ E.

R e m a r k s . — T h e  male  is easily d i s t inguished  f rom every o ther  
species by the  shape of the  a n te nnu la r  leaflet ; the  mos t  valuable 
difference be tween  the  female of th i s  species and  of the two 
fol lowing forms  is the  a rm a tu r e  of second a n t enn ul a r  joint,  
b u t  the  shape  and di rect ion of  the  leaflet can also be used.  —• 
As to two of the  figures given by Sars  I refer to « R em ar k s  » on 
E . m utica .

E u p h au sia  m u tiea , n. sp.

D e s c r i p t i o n .  — F r o n t  par t  of carapace and  ro s t r u m  shaped  
as in  E . recurva . Leaflet  on first an tennu la r  joint  s imila r in 
bo th  sexes, r a t h e r  na r row,  di rected up w ard s  and  so m ew ha t  or  
m u c h  forwards ,  distally deeply cleft by a su bt r iangular  incision ; 
each lateral  par t  is p ro du ced  into a set iform process.  Second 
a n t enn ul a r  joint  has bo th  distal  angles on the up pe r  side s imilar  
in shape , e ither ob tuse  o r  each a rm ed with an obl iquely conical 
tuberc le ,  bu t  a s lender  sp in i form process  is never  found .  — 
L e n g th  of a large spec imen (in the  S i b o g a  collection) i 5mm.

D i s t r i b u t i o n .  — No spec imen is found  in the  Monaco mater ia l  
collected du r in g  1904; the  species seems to be wa nt i ng  in the  
eas te rn  At lant ic  f rom Great  Br ita in  to a little sou th  of the 
C an a ry  I slands .  But  it has  been taken  in the  Sargasso Sea west  
of long. 40 o W . ,  sou th  of lat. 42 0 N.  (Monaco : stat.  i 37 and 
stat.  142; C o p enhag en  Museum) ,  in  lat. 240 N. ,  long.  220 W . ,  
and in the  t ropical  and so u th er n  At lant ic  to lat.- 38° S. Besides
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I have  seen specimens (in the  Co pen ha ge n  Muse um)  f rom the 
Red  Sea,  f rom var ious localit ies in the  In d ia n  Ocean and f rom 
several  places s i tua ted  along  south-eas te rn  Asia f rom the Gul f  
of  S ia m  to the  sou th e rn  end of Japa n  and  near  the  Phi l ipp ine  
Is lands .

R e m a r k s .  — Figs.  1 an d  2 —  represen t ing  an an tennu la  
f rom above and f rom the  side — on PI. x i i  in the  C h a l l e n g e r  

R e p o r t  seem to have been d raw n f rom a spec imen of this spe­
cies. T h e  a d o rn m e n t  of  the  an tenn ul a  in the  figures on PI. xi 
has no t  been  d r a w n  sufficiently cor rec t ;  for this  reason  it can 
not  be decided to w hich  species each of  the spec imens  figured 
real ly be longs ;  judging  f rom the  size of the an imal  I am apt  to 
th in k  tha t  figs. 1, 2 an d  5 on  PI. xi repre sen t  a spec imen of 
E . recurva , th ou gh  the  leaflet is no t  correct .

E u p h au sia  b rev is , n. sp.

D e s c r i p t i o n . — T h e  f ront  par t  of the  carapace is m o r e  p r o ­
duced  tha n  in any  of the three preceding  species;  it const i tu tes 
a t r i angle w i th  the  an te r ior  angle m easu r ing  less than  90o, and 
it covers a por t ion,  a t  the  m o s t  a bou t  half, of the  eye-stalks.  T h e  
r o s t r u m  is ei ther obsolete or  very shor t ,  na r row.  T h e  lateral 
dent icles on the carapace,  especial ly those  of first pair ,  are 
smalle r  th a n  in the th ree  pre ceding  species.  T h e  eyes are also 
a little smal le r  than  in those  fo rm s . '

T h e  leaflet on first a n te nnu la r  joint  is d irected  u p w a rd s  and  
only  sl ightly forwards ;  it is p ropo r t iona l ly  broad  and  shor t  
w i th  the  u p p e r  m arg in  less or  more  concave,  the  distal  lateral 
angles acute  or  p roduced  into very sho r t  set i form processes;  
f requent ly  this  concave distal  m arg in  show s a smal l  angle s o m e ­
t imes  produced  as a shor t  set i form denticle.  Second an t ennul ar  
joint  has the  u p p e r  i nner  angle obtuse ,  whi le  the  ou t e r  u p p e r  
angle is thickened  and  ado rned  w i t h  a fine spin i form process 
di rected m uc h fo rw ard s ;  th i s  spine  is r a th e r  large or  smal l  bu t  
always conspicuous ,  e ither near ly s t ra igh t  o r  f requent ly  dis­
t inct ly  curved:  — L e n g th  of adul t  spec imens  9 - i o mm.

L o c a l i t i e s . — Stat .  1715, i 5 spec ime ns ;  stat .  i 736 ,  i i  spe ­
c imens ;  stat.  1749, 17 spec ime ns ;  stat.  1760, 21 spec imens;
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stat .  1768, i 7 spec ime ns ;  stat .  1781, 12 spec im ens ;  stat .  1749, 
9 spe c i mens ;  stat .  1797, 8 spec im ens ;  stat .  1800, 2 spec imens;  
stat .  1802, 4  spe c im ens ;  stat .  1834, 3 spec imens :  stat .  1849, 
i sp ec im en ;  stat.  185 6 , i 5 specimens .

D i s t r i b u t i o n .  — T h i s  species has  no t  been taken in the 
eastern par t  o f  the  At lant ic  off the  E u r o p e a n  coast,  but  in the 
Sargasso  Sea in lat. 40 3 / 4 ° - 41 2 / 3 ° N . ,  long. 4 0 o - 41 2 / 3 ° W . ,  
and  in the Medi t e r ranean  (Monaco collection). T h e  Cop en hag en  
M u s e u m  possesses spec imens  f rom lat. 37o N . ,  long. 4 i ° W . ,  
f rom.  lat. 33° N . ,  long.  47 o W . ,  f rom lat.  24o N . ,  long. 220 W . ,  
f rom two localities in the  At lant ic  respect ively near  the  n o r ­
th e rn  and  the sou th e rn  t ropic,  f rom a place near  lat. 23° S. ,  long. 
8 i °  E. ,  and  f rom the  s o u th e r n  end of Japan .

R e m a r k s . — T h i s  small  species is easily d i s t ing uis hed  f rom 
the  th ree  preceding  forms , bu t  it is p robably  closely allied t o —• 
if no t  identical  w i t h  — the  fol lowing species.

E u p h au sia  diomedeae, Ortm.

E uphausia  diomedeae, O r t m a n n ,  Bull.  Mus .  C o m p .  Zool.  
Vol.  XXV, 1894, p.  102, fig. 3 .

O r t m a n n  wr i tes  : « Fronta l  pa r t  of the  carapace produced  as 
a broad  t r iangul a r -po in te d  plate,  a rched  over  the  eyes, and 
covering the ir  peduncles  »; accord ing to his figure the  proximal  
por t ion of this frontal  par t  is mor e  expanded  and its marg in  
m o re  convex th a n  in E . brevis , leaving onl}r a very n a r ro w  par t  
o f  the  eye-stalks unc ove re d ;  the t ip is acute,  but  a na r row  
r o s t r u m  is n o t  developed.  F u r t h e r m o r e  the  a u th o r  states : « Basal 
joint  o f  an te n n u la  wi th  a project ing leaflet above,  divided into 
two lappe ts  at the  top ». Bu t  on  his figure the  shape  of these 
two leaflets is in all p robabi l i ty  r a th er  incor rect ;  besides no 
a rm a tu r e  is sho wn  at the  end  of  second a n te nnu la r  joint ,  but  
w h e t h e r  a spine  is real ly w an t in g  or  only overlooked m u s t  
rema in  uncerta in .  T h e  species has  been establ ished on two 
specimens taken by the  A l b a t r o s s  near  the  Galopagos Islands.  
O r t m a n n ’s op in ion  : « P e r h a p s  E . diomedea’ m ig h t  be bet te r 
regarded as a variety of  E . pellucida  », is certainly w ron g,  but  
possibly it m ay  be identical  w i th  m y  E . brevis. O r t m a n n  does
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not  give the length of his spec imens ,  and his represen ta t ion  of  
the  an tennul a  is defective, b u t  the  f ront  pa r t  of the  carapace is 
so m uch  expanded  and covers so m u c h  of the  eye-stalks that  I 
—  at least  provis ional ly — m u s t  cons ider  E . brevis  as dist inct  
f rom E .  diomedece.

E u p h au sia  g ib b a, G. 0 . Sars

E uphausia  gibba, G. O.  Sars ,  op.  cit . ,  p. 91, PI.  xvi, figs. 1-8. 
— p seu d o g ib b a ,O r t m a n n ,  op. cit.,  p.  12, PI.  1, fig. 6.

In  m y  former  p ap e r  I refer red  a large n u m b e r  of  spec imens  
from 12 s ta t ions to E .  pseudogibba, O r t m . ,  be ing sure tha t  this 
reference was correct,  b u t  no t  invest iga ting  the  ques t ion  w he th e r  
E .  pseudogibba  can be ma in ta in ed  as a species d i s t inct  from 
E . g ibba, G. O.  Sars .  T h e  Co pe nhag en  M u s e u m  possesses a 
large mater ial  f rom the Atlant ic ,  the  I n d ia n  Ocean ,  etc. ,  and 
I have n o w  ar rived at the  resu l t  th a t  the  tw o  species are ide n ­
tical. Sars  has d r a w n  the s ixth  abdomi na l  s egme nt  a little too 
long;  the  process  f rom the end of first a n te n n u la r  joint  varies a 
little in shape,  be ing som e t im es  as described by O r t m a n n ,  but  
in o th er  spec imens  w i t h  a smal l  o r  near ly  r u d im e n ta r y  tooth 
at the  base on the  o u t e r  side,  as the  r ig h t  an te n n u la  in S a r s ’ 
fig. 2 (while the process  of the  left an tennu la  in the  same figure 
is erroneous).  T h e  o ther  differences men t io ned  by O r t m a n n  are 
of no value.

Genu s  T H Y S A N O P O D A ,  H.  Mi ln e-Edw.

N u m e r o u s  species be longing  to thi s genus  live in the 
At lant ic  Ocean .  I n  m y  fo rm er  paper  I enum e ra t e d  io> 5 of 
w hich  were described as n e w ;  to day I a m  able to add  2 fur ther  
species.  W h i l e  several  o f  these  12 forms  are very easy to 
d i s t inguish  and  de te rmi ne  w i t h  absolute  cer ta in ty,  o thers  are 
r a the r  difficult : the  descript ions  and  figures h i ther to  given of 
some  of  the species inha bi t ing  the  At lant ic  or  the  Pacific are 
scarcely sufficient for recogni t ion w i t h  absolute  cer tainty.
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Especial ly  the  shape  of the f ront  par t  of the  carapace and the  
lobes o r  processes on the two proximal  joints of the a n t e n n u l a  
ought  to be described mor e  minut e ly  and figured mor e  correctly 
th a n  h i ther to  done.  Scarcely ha lf -grown or  at least still smalle r 
specimens  sh ow  a so m e w h a t  o the r  shape  of  the f ront  par t  of  the  
carapace tha n  tha t  observed in the adul t s.  Local varia tion as to 
size of adul t  specimens and as to the  shape  of an t ennul ar  lobes 
o r  processes oug ht  to looked for. I n  future papers I will a t tempt  
to fill up these defects in o u r  knowledge  as well  as possible;  
here I m u s t  confine myse l f  to com m ent s  on some few species.

A.  Carapace  with  a pa i r  o f  lateral marg ina l  denticles near  
the pos te r ior  end.

T hysanopod a aequalis, n. sp.

D e s c r i p t i o n . —  Allied to T . ob tusifrons, G. O.  Sars,  and 
T . v u lg a r is , H .  J .  H. ,  bu t  sharp ly  d i s t inguished  by  the  shape  of 
the  lobe f rom first a n t enn ul a r  joint.  —  T h e  an te r ior  th ird of  the 
u p p e r  side of  the  carapace is adorned  w i t h  a low keel which  
te rmina tes  at some distance f rom the  an te r ior  end;  sl ightly 
behind  this  end we find a mesial  excavation of some breadth ,  
and this excavation goes so far backwards  tha t  its pos te r ior  
por t ion encompasses  on both  s ides- the  an te r ior  par t  of  the  keel 
m e n t io n e d ;  outside  the  excavation the  surface is s l ightly raised 
so tha t  the imp ress ion  is conveyed tha t  two very broad  and  low 
keels boun d the  excavation me nt i oned .  Seen  f rom above,  the 
f ront  marg in  of the  carapace is shaped  near ly as in T .  obtusi­
fro n s ,  G. O. Sars  ( C h a l l e n g e r  Rep.  PI. xvm,  fig. 2), bu t  the  
end  does no t  p r o t r ude  so near  to the  front  m arg in  of the eyes 
as — accord ing  to the  figure referred to — is the  case in the 
la s t -named species.  Seen f rom the  side,  the f ront  tip of  the  
carapace sho ws  scarcely any vestige of the  m in u te  vertical  tooth 
observed in T .  vu lg a ris . T h e  carapace is o therwise  as in T . v u l­
g a r is ,  wi t h  the  lateral  dent icles well  developed.  E ye s  as in 
T . vu lg a ris . T h e  lobe f ro m  first a n te nnu la r  joint  is large,  cover­
ing a bo u t  hal f  of  the  second joint ,  and  very pecul iar ly shaped.

Seen from the side, the te rmina l  par t  of  first joint  is suddenly  
raised very considerably above the  up pe r  surface of  the  r e m a i n ­
de r  of the  joint ;  seen f rom above,  the  pos te r ior  marg in  of this 
thickened por t ion  is s t rongly convex.  T h e  lobe itself, w hic h  
proceeds  f rom tha t  thickened  part ,  is a r a the r  flat plate,  at the  
base a little na r row er  tha n  the  proximal  par t  of  second joint,  
bu t  its ou te r  marg in  proceeds not  only forwards  but  conside­
rab ly  ou tw ar ds ,  so tha t  the distal par t  of  the  lobe covers nearly 
o r  completely the  total  b readth  of  second jo int ;  the f ront  marg in 
of the  lobe is obl ique ly  and  cons iderab ly concave,  the oute r  
distal  par t  of the  lobe be ing produc ed  as a t r i angular  plate 
d irected forwards and so m ew ha t  ou tw ard s ,  wi th  its te rmina l  
angle very acute bu t  no t  sp in i form;  the in n e r  f ront  angle of the  
lobe measure s  about  8o° or  90o. T h e  u p p e r  surface of the  lobe 
sho ws a scabrous  appearance,  be ing set wi th  a n u m b e r  of gene­
ral ly shor t  setæ, which  are m u c h  sh or te r  tha n  the  curved setæ on 
the  vaul ted par t  of the  joint.  Second a n te n n u la r  joint  w i t h o u t  
any  sp ine ;  its u p p e r  in n e r  end  is p roduced  into a ra ther  shor t  
lobe cover ing a r a the r  small  pa r t  of th i rd  joint ,  as in T . vu lg a ris  
and some o ther  species.  A b d o m e n  w i t h o u t  an}- dorsa l spine.  
T h e  endopod of the  u rop ods  reaches  about  to the  tip of t elson,  
and  is a little shor te r  t h a n  the  exopod.  —  L e n g th  of the  largest  
specimen,  an adul t  female,  i 9 mm.

L o c a l i t i e s . — Stat .  1716, 18 spec imens ;  stat .  1736, 4  speci­
m e n s ;  stat.  1749, 2 spec im ens ;  stat .  1760, 1 y o u n g  spec imen;  
stat .  1768, i spe c imen;  stat.  1781, 2 spec ime ns ;  stat .  1794, 
6 spec ime ns ;  stat.  1797, io  spec imens ;  stat .  1800, 4  spec imens;  
stat.  1802, 2 spe c im ens ;  stat .  185 1, 1 sp ec im en ;  stat .  1856, 
3 specimens.

R e m a r k s . — T h i s  species resembles  in genera l aspect  so clo­
sely T .  vu lg a ris  tha t  it is abso lu te ly  necessary to examine  the 
shape  of the lobe f rom first a n t enn ul a r  joint  in every specimen.  
Bu t  this  lobe deviates so m u c h  in shape  f rom th a t  in any o ther  
species h i ther to  described tha t  T . aequalis m u s t  be cons idered  a 
sharp ly  defined species.  E v e n  specimens m easu r i ng  only 6.5-7mm 
in length have tha t  lobe so well  developed tha t  they  can be 
de t e rmine d  wi th  cer tainty,  bu t  the  lobe is ye t  p ropor t iona te ly
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m uc h smaller  than  in large an imals ,  and  the f ront  en d  of  cara­
pace shows —  as m i g h t  be expected — a different shape  in such 
spec imens ,  while in ha l f -grown animals  the lobe and the  f ront  
par t  of the  carapace have a ss um ed  respect ively nearly the  final 
size and  shape .

In m y  former  paper  I p r o noun ced  the op inion tha t  « the 
P la n k to n  specimens refe rred  by O r t m a n n  to T .  ob tusifrons  
cer tainly be long to T . vu lg a r is  ». H av in g  n o w  two dist inct  bu t  
closely allied species wi th  lateral  denticles on the  carapace well  
developed,  it is of  course impossible  to decide w he th e r  the  
spec imens  seen by O r t m a n n  belong to T . v u lg a r is  or to 
T . (squalis; m o s t  p robably  bo th  species were pr esen t  in the 
mater ial  in ques t ion .  — S o m e  informance  on the  real T . obtu­
s ifro n s , G. O.  S. ,  is given be low in « Rema rk s  » on T .  vu lgaris .

T hysanopod a v u lg a r is , H. J. H.

Thysanopoda  v u lg a r is , H .  J .  H a n s e n ,  Bull.  Musée Océanogr .  
n° 3o, p. i 5 .

D e s c r i p t i o n . — T h e  f ront  par t  of the  carapace a lmos t  as in 
T . (squalis, bu t  the  end  has a qu i te  m in u te  conical vertical  too th  
or  at least  a vestige of  tha t  too th .  T h e  lateral marg ina l  denticles 
on the  carapace near  its pos ter ior  end are well  developed.  T h e  
lobe f rom first a n te n n u la r  joint  is characterist ic;  it covers the 
in n e r  basal par t  of  the  u p p e r  surface of  second joint,  the  p o r ­
t ion over lapped  be ing decidedly less tha n  ha l f  and  a lmost  only 
i /3 of  the  length of  the joint,  and  not  fully half  o f  its bread th ,  
th u s  only about  1/6 of  its whole  up pe r  surface.  T h e  lobe is as 
long  as,  o r  a little longer  t han ,  broad  and s o m e w h a t  broader  at 
the base than  in f ron t ;  its an te r ior  marg in  is t ransverse,  a little 
convex or  feebly concave,  the  f ront  ou te r  angle be ing e i ther  p r o ­
duced  in to  a t iny t r iangu la r  too th  or  r o u n d e d ;  the shape  of 
th i s  an te r ior  m a rg in  is, however ,  often no t  very easy to make  
out ,  because the  setæ on the  surface of the lobe, w hich  are 
longer  th a n  in T . aequalis, proceed beyond the marg in  named,  
conceal ing it  to some degree.  ■— As to o ther  par t icu la rs  on this  
species I refer  to m y  earl ier  descript ion.

L o c a l i t i e s . — Stat .  1 6 7 6 , 2  spec im en s ;  stat.  1749, 3 speci­
m e n s ;  stat .  1760, 5 spec ime ns ;  stat.  1768, 1 spec imen;  stat.  
1794, i spec im en;  stat .  1797, 4  spe c im ens ;  stat .  1800, 1 spec i­
m e n ;  (stat. 1802, i very small ,  dub ious  specimen) ;  stat.  1849, 
i spec im en ;  stat.  1856, 1 spec imen.  — I give this  revised list of 
s ta t ions,  because in the  former  paper  I had not  separa ted some 
specimens of T . aequalis f rom the  presen t  form.

R e m a r k s .  —  As poin ted  out  in  m y  for me r  t reat ise  T . obtusi­
f r o n s , G. O.  S. ,  differs — according to the  descr ip t ion and  the  
figures in the  C h a l l e n g e r  R e p o r t  —• in four features from 
T . vu lg a ris . T w o  of the three  spec imens ,  all f rom the Pacific, 
on  w h i c h  Sars  establ ished his T . o b tusifrons, are preserved  in 
the Br i t i sh  M u seu m .  Recently Dr .  C a im a n  has kind ly  examined  
some par ts  of these  spec imens  for m e ;  his let ter  and sketches 
show,  however ,  tha t  they  differ f rom each o t h e r  and  f rom the 
represen ta t ion in the  C h a l l e n g e r  work .  Dr. C a im a n  wr i tes  
tha t  the  spec imen « f rom Sta t ion  285, lat.  32° 36’ S. ,  long.  137o 
4 3 ’ W . ,  is m ark ed  as the « T y p e » .  I cannot  see any  denticles on 
th e  sides of the carapace.  At  th e  m os t ,  there  is a v ery  m inu te  
m a r k  near  the  posi t ion w her e  t he  dent icle w ou ld  lie, which  m igh t 
be the  scar  left if the  very small  denticle were  broken  off. On 
the  o th er  side of the  spec imen the  edge of  the  carapace  is d a m a ­
ged at this  place ». H is  sketch show s the  a n te n n u la r  lobe from 
first joint  to be about  as large as i n  T .  v u lg a r is , whi le  its ou te r  
distal  angle or  the  f ront  m arg in  ne a r  th a t  angle is p roduced  
into  a small  t r i angul ar  tooth.  But  on the  o ther  spec imen Dr . 
C a im a n  - fr i tes tha t  « it has  a pa i r  of v e ry  d is tin c t  lateral  de n­
ticles on the  carapace near  the  pos te r i o r  m a rg in  », a n d  th a t  its
« a n t enn ul a r  lobe   has a very  different out l ine  f rom tha t  of
the  t y p e » ;  accord ing to his ske tch th i s  lobe agrees as to size 
and  shape  of its f ront  m a rg in  m or e  w i th  th a t  in T .  aequalis than  
w i th  the  lobe of  the  « t y p e » .  J u d g in g  f rom these  par t iculars  I 
a m  sure th a t  Sars  has  re fe rred two species to his T .  ob tusifrons, 
f u r t he rm or e  I am less convinced th a t  T . vu lg a ris , H .  J .  H . ,  is 
a species di st inc t  f rom T .  ob tu sifro n s, G. O.  S. ,  in spite of the 
differences be tween  the  represen ta t ion  given by Sars  and  my  
spec imens  f rom the  Atlant ic .  But  having  no mater ial  f rom the
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sout h-ea s te rn  Pacific and  re m em b er in g  the  sentence « præsta t  
di st inguere  q u a m  confundere  », I th in k  it oug ht  to be prefer red
— at least unt i l  a n u m b e r  of specimens f rom tha t  par t  of  the  
Pacific are at h and  — to consider  T . ob tusifrons, G. O.  S. ,  as a 
species having  the lateral  dent icles m ent io ne d  obsolete or  w a n t ­
ing,  main ta in i ng  the At lant ic  T .  v u lg a r is  as a separa te  species,  
in which  those  denticles are well developed.  — O n  the At lant ic  
mater ia l  referred by O r t m a n n  to T . ob tusifrons  a few w ords  
are said above in « R e m a r k s »  on T . aequalis.

B. Carapace  w i t ho ut  lateral marg in a l  denticles.

T hysanopod a acu tifron s, Holt  & Tatt.

Thysanopoda  acu tifro n s, H o l t  & Tat te rsal l ,  op. cit.,  p.  102 * 
and  p. 134. ( I m m a tu re  specimens).

Thysanopoda p ec tina ta , H .  J.  H ans en ,  Bull.  Musée Océanogr .  
n° 3o, p.  16, fig. 12 (Not  T . p ec tin a ta , Or tm. )

D u r i n g  the  per iod  1895-1904 the  Copenhagen  M u se u m  
gradua l ly  ob ta ined  a good n u m b e r  of  specimens of a large,  
c lumsy species f rom various localities in the boreal area of the 
Atlantic.  I had refe rred this  species to T . pectina ta , O r tm a n n ,  
because it  agrees well  w i t h  the  figure given by tha t  a u t h o r  and 
as to m o s t  par t icu la rs  w i t h  his ra ther  br ief  descript ion.  I n  the 
Monaco  mater ia l  I found  2 spec imens  f rom s ta t ion 1639 of the 
same spec ies ;  conse quent ly  1 referred the m  to T . pectina ta  
and publ i sh ed  some notes accompanied  wi th  a figure. B u t  whi le  
de te rm in in g  the  Monaco  mater ia l  f rom earl ier  years,  I m e t  w i th  
a single large spec imen which  differs sharp ly  f rom the species 
in te rp re ted  by m e  as T . p ec tina ta  in the  shape  of the  r o s t r u m  
a nd  in shape  and  a rm a tu r e  of  the  lobe f rom first an t ennul ar  
joint.  I n  bo th  par t icu la rs ,  and  especially in the  a rm a tu re  of the  
lobe, th i s  spec imen agrees so well  wi th  O r t m a n n ’s descript ion
—  th o u g h  not  w i t h  his figure — of T . p ec tina ta  tha t  it m u s t  be 
referred to th i s  species.  T h e  specimens re fe rred in m y  former  
paper  to T .  pec tin a ta  belong  therefore  to a different species,  b u t  
for tuna te ly it is not  necessary to create a n ew  name.  Some
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m o n t h s  ago H o l t  & Tat tersal l  es tabl ished a new  species,  T .  acu­
tifro n s  ; the  s tudy  of the i r  typical spec imens  kindly lent me 
gives the  resu lt  tha t  some of t h e m  are i m m a t u r e  spec imens of 
the  species former ly referred by me to T . p ec tina ta , while two 
o thers  of  t h e m  are adul t  or  su ba du l t  spec imens of T . d is tin ­
guenda , H .  J .  H.  I will n o w  give a descript ion  of  the  f ront  par t  
of carapace and the  lobe f rom first a n te n n u la r  lobe in T . acu ti­
fr o n s  for compar i son  w i th  the  fol lowing descr ip t ion  of the  real 
T . p ec tin a ta  O r t m . ,  and  besides some r e m a rk s  on the  diffe­
rences be tween T . acu tifro n s  and T . d istinguenda .

In near ly fu l l -grown or  adul t  spec imens  of T .  a cu tifro n s  
the  f ront  par t  o f  carapace const i tutes ,  seen f rom above,  a r a the r  
low tr iangle : the  m o s t  p roximal par t  of  its lateral  m arg in  is 
s l ight ly concave, the  distal  par t  s l ight ly convex,  the  distal  angle 
me asu re s  i i o ° - i 2 o °  and te rmina tes  in a t iny  tooth directed 
u p w a r d s  or  obl ique ly u p w a rd s  and  forwards.  I n  specimens 
be ing only  half -grown or  little m o re  tha n  half -grown the  t r iangle 
m ent io ned  is a little longer ,  the  distal  pa r t  of its lateral  marg ins  
is s t ra ight ,  the  te rmina l  angle measure s  only a bou t  90o or  rarely 
ab o u t  ioo°,  and the tip is somet imes  produced  into a t iny 
process  directed essential ly forwards ;  in still smal le r  specimens  
the t r iangle is still longer,  the  te rmina l  angle 85°-8o°, and the 
t ip  m ore  produced  as a t iny subhorizontal  process.  T h e  upper  
surface of  the front  par t  of the  carapace is sha ped  essential ly as 
in  T . vu lg a ris  and T . . aequalis, bu t  t-he mesial  keel is h igher  at 
the  dorsa l organ .  T h e  eyes are r a t h e r  smal l ,  b rown.  T h e  lobe 
f rom first a n t enn u la r  joint  is, seen f rom above,  ob long,  longer 
th an  broad,  ra ther  small ,  occupying  sl ight ly m o re  tha n  the 
in n e r  th i rd  of the  proximal  par t  o f  the  up pe r  surface of  second 
joint ;  its oute r  m arg in  is near ly parallel  wi th  the mesia l  line, 
whi le  the  distal  por t ion  of its inn er  m a rg in  is directed obl ique ly 
o u t w a r d s ;  it t e rmi na te s  in a shor t  acute process wh ich ,  seen 
f rom the  side (fig. 12 in m y  former  paper),  is t r i angul ar  and in 
r a the r  large or adul t  specimens shor te r  tha n  deep,  in about  
ha lf -grown or  still smal le r  specimens  somet i mes  about  as long 
as deep.  F r o m  the  inn er  obl ique  m a rg in  of the  lobe the  stiff 
coupl ing setæ (described in my  former  paper)  proceed.  A broad ,
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ra the r  sh or t  lobe f rom second a n te n n u la r  joint has no spine.  
A b d o m e n  wi t h o u t  dorsal  spines.  T h e  endopod of  the  uropods 
over reaches so m e w h a t  the t ip of  telson,  bu t  is ye t  sh o r t e r  tha n  
the  exopod.  — L e n g th  of the  largest  spec imen seen (from 
I n g o l f ) 4 3 mm; length of the largest  spec imen in the Monaco 
collection (from Stat .  163g) 3 i mm.

L o c a l i t i e s .  — Stat .  1 63g, 4  specimens  (3 of  th e m  less tha n  
half-grown).  A m o n g  mater ia l  f rom 1903 I found a large m u t i ­
lated spec imen f rom Stat .  1583 : lat. 47 0 36’ N . ,  long. 70 38 ’ W . ,  
149o1". — I n  m y  fu tur e  I n g o l f  R e p o r t  several o t h e r  localities 
f rom the  boreal  area of the At lant ic  wil l  be e n u m e r a t e d ;  the  
species has besides been captured  wes t  of  I re land  (Holt  & 
Tattersal l) .

R e m a r k s . — Large  specimens  of thi s species are c lum sy;  
ha l f -grown or  still smaller  specimens are ra ther  s lender .  
O r t m a n n ’s figure o f  his T . p ec tin a ta  — sh o w in g  the an ima l  
f rom the  s ide — agrees as to antennula^ and ro s t r u m  be t ter  wi th  
T . a cu tifro n s  th a n  w i t h  T .  p ec tina ta  itself. O r t m a n n  says,  
however ,  t h a t  th e  proximal  a n t e n n u la r  joint  has above a  broad  
p r o t r u d i n g  leaflet « dessen vorderer  R a n d  in ca. io  k a m m ­
förmige Dö rnchen  aus läuf t  », and  tha t  the f ront  end of  the  cara­
pace is « s t u m p f  g e run de t  (wie bei obtusi frons)  ». See ing  tha t  
m y  spec imens  of  a big species agreed on the  whole  well  wi th  
o the r  po in ts  o f  his'  descript ion and in all par t iculars  wi th  his 
figure,  I  in te rpr e te d  in m y  fo rm er  t rea t i se  the  ro w  o f  stiff coup ­
l ing  setæ as his « D örn che n  », but  hav ing  no w  seen a specimen 
—  to be described below — possess ing  both a t ransverse  ro w  of 
sp in i f orm dent icles a n d  th e  r o w  o f  coupl ing  setæ on  t h e  obl ique  
in n e r  ma rg in ,  no do ub t  exists as to the  de te rmina t ion .

T h ysanopod a d istinguenda, H.  J. H.

T h ysanopoda  d is tin g u en d a , H .  J .  H a n s e n ,  Bul l .  Musée  
Océanogr . ,  n° 3o, p. 17, fig. i 3 .

O f  this species I have n o w  24 spec imens  —  m o s t  of them 
fu l l - grown —  f rom 1 1 s tat ions si tua ted in th e  t r ia n g u la r  a rea  : 
Banc  de Gorr inge ,  t h e  Azores and the C anary  Is lands.  Besides
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a couple am o n g  the  typical  spec imens  of T . a c u tifro n s , H o l t  & 
Tat t . ,  be long to the same f o r m ;  they  were taken in the  At lant ic  
west  of I reland.  I t  m a y  be useful  to add some rem arks  to m y  
earl ier  descript ion.

Adu l t  spec imens  of  T . d is tinguenda  m easu re  general ly 
2o - 23mm; a single u n u s u a l l y  large female spec imen m easu re s  
25mm jn length.  Ha l f - grow n or  a little larger specimens of 
T . acu tifro n s  are th u s  as long as adul t  spec imens  of  T . d is tin ­
guenda', I will therefore po i n t  ou t  the  differences be tween  such 
specimens o f  the same length  o f  both species. T h e  in teg um en ts  
of  the  body are a little more  firmly chi t inized in T .  d istinguenda  
than  in T . acu tifro n s. T h e  f ront  m a rg in  of the  carapace in 
T . d is tinguenda  is shaped  ab o u t  as in adu l t  spec imen s  of  T .  
a cu tifro n s, hav ing  the  ma jor  distal par t  of  each ha lf  a little 
convex,  the  te rmina l  angle m e a s u r in g  about  i i o ° ,  and  the  tip 
adorned  wi th  a t iny  too th  d irected cons iderably or  nearly ver ­
tically upwards ,  while ha lf -grown specimens of  T .  acu tifrons  
— as m en t io ned  above — have the  f ront  par t  o f  the  carapace 
mor e  produc ed ,  the  distal angle smaller ,  etc. T h e  eyes are 
darke r  and  d is t inc tly smal le r  in T . d is tinguenda  t h a n  in  }fo u n g  
specimens  of  the  same length of  T'. acu tifro n s. T h e  lobe f rom 
first a n t enn ul a r  joint  differs sharp ly  in one part icu la r  : in T .  
d istinguenda  the. t e rmina l  process is, seen f rom the side, so m e­
w h a t  or  c o n s i d e r a b a  longer  th a n  deep ,  w i t h  its distal  pa r t  very 
s lender ,  sp in i form (in specimens no t  very well  preserved this  ' 
sp in i form end is somet ime s  mut i la ted) ;  in ha lf -grown speci­
m ens  of  T . acu tifro n s  thi s process is genera l ly sh or te r  than ,  
some t im es  at the  m os t  as long as,  deep.

T hysanopod a p ectin a ta , Ortm.

T hysanopoda p ec tina ta , O r t m a n n ,  op. cit.,  p. io,  PI. 1, fig., 4,  
(not T . p ec tin a ta , H .  J .  H.)

D e s c r i p t i o n . — A  single s om ew ha t  m ut i la ted  large spec imen 
is at hand .  — T h e  an te r ior  par t  of  the carapace differs m u c h  
f rom tha t  in T . a cu tifro n s  ; seen  f rom above  it is considerably 
produced  b u t  no t  t r i angular ,  because the  f ront  end is broad 
a n d  very  obtuse ,  while the  lateral  m a rg in s  of  the pa r t  p rodu ced
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are considerably concave,  cons t i tu t ing  a k ind of  o r b i t s ;  the  
lateral  edges of  the  par t  p roduced  are even bent  a little upwa rds ,  
so tha t  the  dorsal  surface is a little excavated along the  marg ins .  
T h e  mesial  keel is a bou t  as in T . æ qualis , bu t  the excavation 
s u r r o u n d i n g  its an te r ior  par t  is deep in front .  Seen f rom the  
side,  the  f ront  end of the  carapace is cut  off, wi th  the  front  
m arg in  i tself  s lop ing even u p w a rd s  and a little backwards ,  bu t  
just  on  the  f ront  end  of  the  u p p e r  surface a small  vertical eone 
is observed  : the whole  f ront  par t  is therefore,  w h e n  seen f rom 
the  side, shaped  exactly as in T . insignis, H .  J.  H .  (op. cit. ,  
fig. 18). T h e  carapace w i t h o u t  lateral  denticles an d  wi t h o u t  
vestige of any  gas tro-hepa t ic  groove.  Eyes  a little larger  than  
in T . acu tifro n s, comple te ly  black;  the  eye-stalks w i t h o u t  any 
tuberc le  ne a r  the  cornea.  T h e  lobe f rom first a n te nn ul a r  lobe is 
very in te r es t in g ;  seen f rom above — and not  t aking the  distal  
elevated setose pa r t  o f  the  joint  into a c c o u n t —  it is a t ransverse  
plate,  w h ic h  is cons iderab ly  broader  tha n  long bu t  ye t  som ew ha t  
m o re  n a r r o w  tha n  the  second joint ;  the  f ront  m a rg in  of the 
plate is a little convex and  very deeply serrate,  w i t h  9-12 s len­
der,  sp in i form saw - t ee th ;  the  inne r  m a rg in  of the  lobe proceeds 
do w n w a r d s  and  so m ew ha t  backwards  on the inn er  side of the  
an te n n u la  and  bears the  ro w  of s t rong  obl ique  coupl ing setæ. 
T h e  lobe f rom second joint  is, seen f rom above,  r a ther  large, 
s u b qu adr ang u la r ,  w i t h o u t  any spine  or  process.  Maxil lulæ about  
as in T . la tera lis, H .  J .  H.  (op. cit.,  fig. i 5). Ab dom en  w i thou t  
dorsal  spines.  — Le ng th  of the  spec imen examined  37 .5mm; 
O r t m a n n ’s spec imen me asu re d  44 mm.

L o c a l i t y . — Stat .  65o (1896) : lat. 36° 54’ N. ,  long. 23°-23° 
12’ W . ,  4400'11 ; i spec imen.

R e m a r k s . — By the a rm a tu r e  and  shape  of  the  an t ennul ar  
lobe descr ibed thi s species is easily d i s t inguished f rom all other  
forms  of  T hysanopoda  h i ther to  kno wn.  Ju d g in g  f rom the  a r m a ­
tu re  of t h a t  lobe m y  de te r mi na t io n  is cer tainly correct ,  th o u g h  
O r t m a n n ’s br ie f  descr ip t ion of the  shape  and  a d o r n m e n t  of  the 
an te r ior  par t  of  the  carapace agrees badly w i t h  the  features 
described above and  not  at  all wi th  his d rawing .  As  to some 
o ther  po in ts  I refer to « R e m a r k s  » on T . acu tifrons.
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G enus  T H Y S A N O E S S A ,  G. O.  Sars 

T h y sa n o ëssa  p a rv a , H.  J. H.

O f  this  species I have n o w  looked t h r o u g h  m o re  tha n  1600 
spec imens taken in 14 s tat ions du r in g  1904;  all these  s tat ions 
are si tua ted in the  t r ia ngu la r  area : Banc  de Gorr inge ,  the 
.Azores, the  C anary  Is lands.

Near ly  all adul t  spec imens  m easu re  only 9 - i o mm, bu t  some 
few specimens are larger.  T h e  largest  male  seen measures  1 1, 5mm, 
the largest  female i 3mm; both  these  specimens a re  f rom stat.  
1794-

A m o n g  the  differences be tween  T . p a rv a  and T . g reg a r ia  
pointed out  in m y  former  paper  those d r a w n  f rom the setæ on 
the  elongate (first) pa ir s o f  legs are the  best .  H e re  I can add 
an o th e r  still be t ter  character .  I n  T . g re g a r ia  the  en dop od s  of 
second,  th i rd  and  four th pa ir s of  legs have the  setæ along the 
lower  m arg in  of  fifth and  sixth joint s ro b u s t  and long, as long 
as, o r  longer  than ,  the  te rmina l  setæ on seventh joint,  and 
s t rongly  « cil iated », viz. ado rned  wi th  n u m e r o u s  shor t  lateral  
ha ir s  easily seen w i th  an en la rgeme nt  of  about  3o t imes (com­
pare  figs. 11, 13 and 14 on PI. xxn in the  C h a l l e n g e r  Report) .  
In T . p a rva  the  setæ along the  lower  side of  the same joints of 
second-four th  legs are th in ,  m u c h  sh or te r  tha n  some of  the  
te rmina l  setæ, and  even wi th  an  en la rge me nt  of m o re  than  
100 t imes no vestige of  « ciliæ » can be discovered.  R a th e r  
s imi la r  differences are found  be tween  the  setæ on the  lower  
side of fifth and  sixth joints  o f  the  maxi l l ipeds,  bu t  in these 
appendages  one  of the te rmina l  setæ is exceedingly long and  
ciliated in bo th  species.  Th erefore ,  if only  one single endopod 
of one of  the four an te r ior  pair s of legs, o r  even only a maxil- 
l iped, has been  preserved  it is easy to decide  w h e t h e r  the  spe­
cimen in ques t ion  belongs  to T . p a rv a  o r  it is a smal l  spec imen 
of T . g reg a ria . I f  a spec imen m easu r in g  io  to i 3mm has  lost 
all the five pairs of appendages  m ent io ne d ,  it  ma y sometimes  
be difficult to de te rmine  it  wi th  absolute cer tainty.
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T h y sa n o essa  g reg a r ia , G. O. Sars

L o c a l i t i e s .  —  Stat .  1 7 1 5 ,  2 2  specimens  ( together  wi th  i 3 
spec imens  of T .  p a rv a );  stat .  1760, 1 s p ec i m en ;  stat .  1849, 
i specimen.

R e m a r k s . —  T h i s  species seems to be rare in the  area 
explored,  wherefore  I give a new,  complete list of the localities.

G e n u s  N E M A T O S C E L I S ,  G. 0 . Sars

At  pre sen t  I a m  acquain ted  w i th  three species f rom the 
Atlant ic,  viz. N . m egalops, G.  O.  S. ,  N . m icrops, G. O.  S. ( inc lud­
ing N . m antis, C h u n ,  and N . r o s tr a ta , G. O.  S. ,  as synonyms)  
and  N . tenella, G. O.  Sa rs ;  only the two f i rst -named forms  have 
been  dealt  w i t h  in m y  fo rm er  paper.  N . m egalops is omit ted  
here,  bu t  the  two o th e r  species m u s t  be ment ioned .

N em a to sce lis  m icrops, G. 0 .  Sars

O f  thi s species I have now seen mor e  than  25o specimens 
taken du r ing  1904; besides I have examined a good  n u m b e r  
cap tured  by the  S i b o g a . In m y  former  paper  the ma in  diffe­
rences as to lateral  dent icles on the  carapace and shape of 
r o s t r u m  in adul t  females,  suba dul t  females,  adul t  males,  and 
youn g or  very }-o u n g  specimens have been pointed o u t ;  some 
fu r th e r  par t icu la rs  are to be m ent io ne d  presently.

I n  very small  spec imens  m ea su r in g  6-8mm in length the 
u p p e r  section of the  eyes is m u c h  smalle r than  the lower  part ,  
bu t  the  eyes are qu i te  black as in the  a d ul t s ;  a little be h i nd  the  
r o s t r u m  the  mesial  l ine of the carapace is ra th er  suddenly  
raised at the  dorsa l organ  as a shor t  keel (N . ro s tra ta , G. O.  S.), 
and  the  ro s t ru m  is a very  long t r iangle wi th  the  base broad.  
In  about  ha lf -grown spec imens  tha t  uppe r  section of  the eyes 
is s o m e w h a t  or  a little smal le r  tha n  the lower  pa r t ;  in ra ther  
large or  ful l -grown spec imens  the u p p e r  section is sl ightly
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smaller  t han ,  or fully as large as,  or,  in very large specimens,  
rarely sl ight ly la rger  than ,  the  lower  one ; the  shor t  dorsa l keel 
is less or  even feebty developed,  but ,  seen f rom the  side,  a very 
ob tus e  angle is always visible at the  mes ia l  dorsa l organ.  In 
the  egg-bearing  females f rom the  Monaco  collection the  r o s t r u m  
is a lways r a th er  long or  long,  very or  exceedingly n a r r o w ;  the 
m e ro s  of the  elongate legs reaches  considerably beyond the  tip 
of  the  a n te nnul a r  peduncle ,  the di s tance  be tween  its end  and 
tha t  o f  the peduncle  be ing as long as, o r  a little shor te r  than,  
the s u m  of  the  two distal joint s o f  the  la s t -named appendage .  
I t  m us t ,  however,  be added ,  tha t  egg-bear ing  specimens differ 
considerably in length f rom each o th er  and  sh o w  conspicuous 
difference in the  shape  of r o s t r u m  : in large females the r o s t r u m  
is no t  only absolute ly  bu t  p roport iona te ly  longer and  n a r row er  
t h a n  somet imes  is the  case in smal le r  specimens,  be ing very 
n a r row ly  t r iangular  in the lat ter  bu t  near ly  subula te,  th u s  
exceedingly na r row,  in the  fo rm er  ind ividua ls .  T h e  largest  
adu l t  female f rom the At lant ic  me asu re s  i 9 mm in length.  —  T h e  
adul t  males are s om ew ha t  shorter* th a n  the females,  and differ 
in several par t iculars .  T h e  two distal  joints of the  antennula^ are 
sh or t e r  and thicker  th a n  in the female,  th i rd  join t  so m e w h a t  
shor te r  tha n  second — in the  female these  joints  are equal  in 
length — a tuft  of  sensory ha irs  or iginates  on the  basal  par t  of 
the  ou te r  f lagellum, finally the  distance f rom the  end  of meros  
of  the elongate legs to the  t ip of  the  a n t enn u la r  peduncle  is 
a bo ut  as long  as one of  the  distal  joints o f  tha t  appendage ,  
and  always conspicuous ly  shor te r  than  the  s u m  of bo th  joints.  
T h e  f ront  end of the  carapace is f r equent ly  shaped  as a low 
t r iangle  with its angul a r  apex m e a s u r i n g  a bo ut  90 o, bu t  so m e­
t imes  a very shor t  rostral  process  is found.

A d u l t  females in  the  S i b o g a  collect ion differ f rom my  
Atlant ic  specimens in be ing a little m o re  c lumsy and in two 
fur ther  par t icu la rs .  T h e  distance be tween the  end of the meros  
of the  elongate legs and tha t  o f  the  an t e n n u la r  peduncle  is only 
as long  as the  termina l  joint  or,  at  the  m os t ,  as the  s u m  of the 
te rmina l  and  half  of  the  second joint  of thi s appendage .  R o ­
s t r u m  is never  subula te ,  in some spec imens  it is very  nar rowly  
t r iangu lar  as in cer tain Atlant ic  ind iv idua ls ,  but  often it is a
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little sh or te r  and conspicuously  b ro ade r  a t  the  base;  the  diffe­
rence  be tween this  n ar ro w ly  t r ia ng ul a r  process  an d  the  exceed­
ingly na r row,  nearly subula te  ro s t r u m  in m a n y  Atlant ic spe­
c imens of the  same size is in real i ty so considerable t h a t  one 
would  not  hesi tate in cons ider ing  such specimens as be longing 
to different species,  if the  mater ia l  at hand  did not  conta in 
every possible t rans i t ion  be tween them. In  adul t  males the 
r o s t r u m  is often a little longer tha n  in At lantic specimens,  bu t  
som e t im es  very  sh or t  or even rud ime nta ry .

N em a to sce lis  ten e lla , G. 0 . Sars

N em atoscelis tenella, G. O.  Sars ,  op.  cit.,  p.  133, PI.  xxv,

figs. 5-7.
D e s c r i p t i o n . — In m y  fo rm er  treat ise it was only stated 

tha t  N . tenella, as described and  figured by Sars,  has been  es tab­
l i shed on very  y o u n g  spec imen s  of  a species allied to N . microps. 
H av in g  n o w  obta ined a good material ,  I can give br ief  descrip­
t ions of  adult s  and of  very  y o u n g  spec imens .

T h i s  species is m o re  s lender,  b u t  only a little smaller ,  tha n  
N . m icrops. In  all ha lf-grown,  r a the r  large or adul t  specimens 
the  ob l iqu e  eyes are near ly  black,  wi th  the ir  u p p e r  an te r ior  
sect ion very m u c h  larger,  especially broader ,  tha n  the  lower 
p a r t ;  f u r th e rm o re  th e  u p p e r  ou t l ine  beh in d  r o s t r u m  is feebly 
and  regular ly  convex,  because there  is no angle or,  at the  most ,  
a vest ige of  an angle a t  the  dorsal  organ.  As in N .  m icrops , 
adu l t  and  subadul t  females have no lateral marg ina l  denticles on 
the  carapace,  in adul t  males very small  denticles are found ,  in 
s o m e w h a t  smal le r  spec imens  of  bo th  sexes these  dent icles are 
m o re  conspicuous,  while in specimens m ea su r in g  only 
th ey  are propor t iona te ly  large.  I n  adul t  spec imens of  b o th  sexes 
the  te rmina l  joint  of  the  elongate legs is furn ished  wi th  7 s t rong  
spines ,  as in N . m ic ro p s ; in small  specimens this n u m b e r  is 
r educ ed .  T h e  la rgest  female m e a s u r e s  i 7 mm, a n  adul t  ma le  i 2 mm 
in length.

In  adul t  females the  r o s t r u m  is modera te ly  shor t ,  som ew ha t  
ob long  t r iangul ar  wi th  the  m arg in s  a little concave;  in s u b ­
adul t  specimens  it is d is t inc tly longer ,  wi th  the  ma rg ins  more
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concave and the  te rmina l  por t io n  very s lender .  I n  adul t  or  
i m m a t u r e  female specimens the  an te n n u la r  peduncles  are di­
st inct ly longer  and  m o re  s lender than  in N .  m icrops. In  adu l t  
females the distance f rom the  t ip of  meros  of  the elongate legs 
to the end. o f  the  an t e n n u la r  pedunc le  is very conspicuously  
longer  tha n  the  s u m  of the  two distal  ped u n cu la r  joints and 
nearly as long as the  w hol e  peduncle .  —  I n  adu l t  ma les  the  
r o s t r u m  is shaped nearly as in the  females.  T h e  a n te n n u la r  
peduncles  are cons iderab ly  th icker  and  s o m e w h a t  o r  a good  deal 
sh or t e r  than  in the o ther  sex; especially the  two distal  joints 
a re  thickened  b u t  s h o w  consp icuous  difference as to  le ngt h ;  
be ing e ither  a little longer,  o r  some t im es  a lmos t  shorter ,  than  
in  th e  adu l t  mates  o f  N . m icrops. T h e  distance  f rom the  tip of 
m eros  of the  elongate legs to the  end  of the  a n t e n n u la r  peduncle 
is a b o u t  as long as,  or  a little sho r te r  than,  the  whole  peduncle .  
—  Very  y o u n g  specimens m easu r in g  7 -8 .5mm differ in several 
par t iculars  f rom larger  or adul t  specimens .  T h e  cornea  is very 
oblong,  its up pe r  an te r ior  half  is l ight  b r ow ni sh ,  a little darker  
above tha n  below,  and  only a little b roa de r  than  the lower  po ­
ster ior  half, which  is very dark  brown.  R o s t r u m  is long, seen 
f rom above very ob lo ng- t r i angu la r ;  seen f rom  the  side the 
u p p e r  out l ine behind  the r o s t r u m  is s o m e w h a t  elevated at the 
dorsal  o rgan ,  bu t  less than  in simi la r specimens of  N . m icrops. 
My At lant ic  specimens have the  elongate legs broken  off.

O n  the  mater ial  secured by the  S i b o g a  a few r em arks  ma y 
be set  forth.  Adul t  females have f r equent ly  the antennula^ 
sl ightly shor te r  and  the  m eros  of the  e longate legs proceeding 
a little less beyond the  t ip of the  a n t enn ul a r  peduncles  th a n  in 
At lant ic  specimens .  A n  i m m a tu r e  sp ec im en  me asu r ing  i o . 5mm 
in length agrees w i th  the  descr ipt ion  a n d  figure o f  Sars  in 
possessing only 4  spines  on the  te rmina l  joint  of  the  elongate 
legs, b u t  the i r  m e ro s  over reaches th e  a n t e n n u la r  pedunc le  as 
m u c h  as the  length of the th i r d  pedu ncul a r  joint ;  its eyes are 
mod era te ly  ob long  ovate,  th e i r  u p p e r  an te r io r  sect ion be ing a 
little b r oader  and besides especially below conspicuous ly  l ighter  
th a n  th e i r  lo w er  pos te rior  sect ion ; th e  r o s t r u m  is s l ight ly longer  
and  at the  base a little b roader  tha n  tha t  sh o w n  in fig. 6 of

(4 2 )



—  3 2  —

Sa rs ;  finally the  u p p e r  out l ine  behi nd  the  ro s t r u m  is di st inct ly
an gu la r  at the  dorsal  organ.

L o c a l i t i e s . — Stat.  1676, 1 spe c imen;  stat.  1715, i 3 spe ­
c i m e n s ;  stat .  1749, 5 s p e c im e n s ;  stat.  1760, 1 s p e c i m e n ;  
stat.  1768, 13 s p e c i m e n s ;  stat .  1794, 1 spe c imen;  stat .  1797, 
2 sp e c i m e n s ;  stat.  1800, 1 s p ec im en ;  stat .  1856 , 3 specimens .  
— T h e  localities f rom the  E a s t - I n d ia n  archipe lago  are omi t ted .

R e m a r k s . — A m o n g  the  differences po in ted  ou t  be tween  
N . m icrops  a n d  N . tenella  those  observed  in the  shape  o f  the i r  
eyes afford the best  d i s t inguish ing  charac ter ,  not  on ly  in the 
adul ts  but  even in very small  spec imens.  — I take it  for certain 
tha t  the character ist ic species described here is identical with 
N . tenella , G .  O.  S.  Sa rs  says t h a t  n one  of  his  spec imens  did 
exceed the  length  o f  i o mm; th i s  small  size and his descript ions  
and  figures of  the  e longate legs and of ro s t r u m  sh ow  tha t  they 
were young.  His  fig. 5 is correct  in m os t  respects,  bu t  the  shape 
and  the un i form ly  b lack colour  of  the  eye m u s t  be  incor rec t  
a n d  is,  un for tuna te ly ,  misleading.

N em atobrachion , Caiman 

(N em atodactylus , Caiman, olim)

In  a N o te  publ i shed  toge ther  with the  above-ment ioned 
pape r  of  H o l t  & Tat te rsa l l  Dr W .  L. C a im a n  discards  the  name 
N em a to d a c ty lu s  as p reoccupied and  in t roduces the  d e n o m i ­
na t ion  quoted.  T h e  single species hi therto referred to tha t  genus 
m u s t  consequent ly  be na m ed  N em atobrachion  boopis, Ca iman.  
T h i s  species,  which  has  been m en t io n e d  in m y  fo rm er  paper ,  
is c o m m o n  in the  area explored du r ing  1904 : I have n o w  seen 
68 specimens f rom 14 stat ions.

I t  m a y  be added  tha t  S ty lo ch e iro n  fle x ip e s ,  O r t m . ,  according  
to m y  examina t ion  of  spec imens  in the  Copenhagen  Mu se um ,  
m u s t  be t ransfer red to the  genus  N em atobrachion.

B u l l e t i n  d u  M u s é e  O c é a n o g r a p h i q u e  d e  M o n a c o  

N°  43.  —  i o  A o û t  i t )o5 .

Analyses des échantillons d ’eau de m er 
recueillis pendan t la C am pagne du 
yacht “  Princesse-Alice ” en 1904.

p a r  G. H . ALLEM ANDET.

Ces analyses o n t  e'té exécutées  p a r  d eux  mé th odes  diffé­
ren tes :

i 0 La  m ét h o d e  scientifique r igoureuse ,  exposée pa r  M. 
T h o u l e t ( i ) ,  qui  consiste à p rend re  la dens ité  à o° au m o y e n  
du  pycnomè tre ,  à do ser  les ha logènes  en  bloc e n  e xp r im ant  les 
résul tats  en chlore par  k i l ogramme,  à d é t e rm in e r  ensui te  la 
totali té des sulfates pa r  précipi tat ion à l’état  de Ba S 0 4, les 
résu lta ts  é tant  expr imés  en  S O 3  p a r  k i lo g ra m m e d 'eau (2).

20 La m é tho de  de K n u d s e n ,  adoptée  pa r  le congrès des 
Ass is tants  hydr ogr aphes  à C o p enhague  en 1904 (3), basée s u r  la 
t i t ra t ion du chlore pa r  une  l ique ur  convenable de A g N O s ,  
compara t iv ement  à u n e  eau no rm a le  filtrée et analysée avec le 
plus grand  soin au laboratoi re  central  de Chr i s t ian ia .  La c o m p a ­
raison des deux  ti t rages se fait au m oyen  des « H ydro g ra p h isch e

(1) J .  T h o u le t .  Résulta ts  des C am pagnes  Sc ien t i f iques  de  S, A. S. le 
P r ince  de  M onaco, fasc. x x i i , (1902).

(2) Mes calculs o n t  été  faits d ’après  les n o u v e au x  po ids  a tom iques  
adoptés par le C ongrès in te rn a t io n a l  de  C h im ie  a pp liquée  de  B er l in  en  igéS.

(3 ) L .  G. Sabrou .  Bulle t in  n° 22 du M usée  O c é a n o g ra p h iq u e  de M onaco 
(1 9 0 4 ) .




