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O N Y X  A N D  D IP E L T IS  :

N E W  N E M A T O D E  G E N E R A , W IT H  A N O T E  O N  D O R Y L A IM U S.

B y  N . A . C o b b .

I.

F i x a t i o n  a n d  P r e s e r v a t i o n  o f  C o m p r e s s e d  O b j e c t s .

M any sub-microscopic objects require to  be compressed in  order 
to  give th e  best results a t  th e  final microscopical exam ination, 
and  i t  is well know n th a t  compression cannot be accomplished 
conveniently  (if a t  all) a fte r  hardening.

To illu s tra te  by  an exam ple: th e  sub-cylindrical larvæ of 
d ipterous insects if exam ined fresh are best seen in  a  compressorium, 
b u t much histological detail is th u s  seen w ith  difficulty, or escapes 
observation altogether. If , however, i t  were possible to  fix, s ta in  
and m ount th e  la rva  w hile compressed, a  d istinct advan tage would 
be gained. To describe a  sim ple way of doing th is  is th e  object of 
these p re lim inary  lines.

The object, say a  d ipterous la rv a  o r  a ro tife r or a  ta rd ig rade  or 
nem atode, is  compressed betw een tw o sm all coverglasses of th e  
same size. The am ount of compression m ust be regulated by 
means of tw o hairs, o r b e tte r  by tw o  pieces of spun glass, placed 
parallel to each o ther betw een the coverglasses. I t  will be found 
th a t  hairs from  th e  head, eyebrows, an d  backs of th e  hands a re  of 
different diam eters, ami a  p re lim inary  experim ent will indicate 
which i t  is  best to use. H av ing  la id  th e  anim al, together w ith  
two hairs or bits of spun glass, on one of th e  covers in  a  drop of 
w ater which is too small to  entirely  fill th e  space betw een th e  covers 
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w hen they  are finally placed together, lay the o ther cover on. The 
anim al is compressed, and  is unab le  to  move. I t  will be  found 
convenient to  have laid th e  first cover on a  m inute  drop of w ater 
on a  glass object slide ; by th is  m eans i t  will be held firm ly in 
place on  th e  slide, and th e  second cover can be laid squarely on ; 
furtherm ore, a fte r  th e  second cover is adjusted the slide can be 
placed on th e  stage of a microscope and the anim al then exam ined 
to see if its  position is th e  correct one, and, if not, the fa u lt  can be 
rectified by sliding th e  upper cover slightly  on th e  lower.

Supposing the object to be now correctly  compressed and 
arranged, th e  nex t step is to  fix th e  covers in place. This is done 
by m oving the tw o covers to  th e  edge of th e  slide by m eans of a 
needle and touching first one side of the pa ir and then  th e  o ther 
side w ith th e  wick of a  w ax ta p e r  or candle which has been ju s t 
now extinguished. The m elted w ax from th e  wick serves to  cem ent 
th e  covers together, and they may be afterw ards handled w ith 
considerable im punity. I t  w ill be remembered th a t  directions 
were given to use less w ater th an  would fill th e  space betw een the 
covers ; th a t  was a  precaution  necessary to bringing both covers 
in to  close con tact w ith the h a irs  th a t  were placed betw een them, 
th u s  securing th e  requisite  am ount of compression, and also 
necessary to securing a  firm cem enting action of the wax. I f  there  
is space betw een th e  covers a t  th e  edge unfilled by the w ater, th e  
w ax enters it, and  if m elted wax is then also painted in small 
q u an tity  on th e  adjacent outside edge of th e  covers, a  firm union 
results.

Allow th e  covers th u s  un ited  to  lie un til a ll or nearly  all th e
  w ater betw een them  has evaporated. They

will then presen t the appearance illu stra ted  
in th e  ad jacen t figure. Of course a  small 

. j  am ount of w ater will sometimes rem ain imme-
\  /  diately  abou t th e  compressed anim al, and th is

is often desirable.
FIGÓl1Ük^° demented ' to- ^  now the anim al could be fixed, stained 

andhartS? compîe ŝcJ an(1 m0UIlted w ithou t being allowed to change 
between them an object f a  a ttitu d e , a resu lt often highly desirable
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would be a tta in ed . To do this, proceed as follows : —Take an 
elongated piece of quill or o ther sim ilar elastic non-metallic sub ­
stance and m ake in i t  tw o cuts as shown a t  Fig 2 a,b. I t  will be

F ig .  3 . - T w o  R o i x d  C o v e r - 
F i g .  2 .— T w o  V i e w s  o f  a  P i e c e  o f  g l a s s e s ,  c e m e n t e d  t o -

Q  c  i  L L , s p l i t  a n d  o p e n e d  s o  a s  a e t h e r  a n d  p l a c e d  i n  a
t o  f o r m  a  c o m p r e s s o r i u m .  q u i l l  c o m p r e s s o r i u m .

found th a t  th e  piece of quill can then  be opened and  converted in to  
a  compressing machine. The covers are to  be placed in th is  com­
pressorium  as shown in Fig. 3. Of course th e  com pressorium  of 
quill should be stiff enough to  tirm ly hold th e  covers in place, but 
should be no  stiffer than w ill serve this jmrpose iceli.

O ur compressed anim al is now ready for treatm ent, and m ay be 
handled lik e  any o ther object. T he quill will hold th e  covers 
firm ly in place, even if the paraffin should become dissolved or 
melted. I f  no substance is to  be used th a t  will dissolve or m elt th e  
paraffin, th en  of course th e  compressorium of quill is unnecessary, 
as for instance when only cold solutions of glycerine are to be used 
and th e  object is to be m ounted in  glycerine. If , however, one 
wishes to fix in hot sublim ate or to  proceed a t  once to alcohols or 
other liquids th a t  would have a  loosening or solvent action on the 
paraffin, th en  of course th e  quill com pressorium  (or a  different 
cem ent) is necessary.

To fix th e  object, take hold of th e  quill and place one edge of 
th e  covers iu th e  fixing fluid ; th e  fluid runs in by capillary  
a ttrac tion , and fixation takes place. The fixing fluid m ay be 
replaced by  fresh fluid or can be washed ou t by the use of b lotting 
paper in th e  Ordinary way, i.e., place one edge of th e  covers in  th e  
fluid i t  is desired to  draw  in and place fresh b lo tting  paper in 
con tact w ith th e  opposite edge of th e  covers.
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A n  excellent way is to  m ake th e  whole apparatus represented in 
F ig . 3 so small th a t i t  can be read ily  introduced in to  the object box 
of a differentiator. W hen th e  object re tu rn s  from th e  differentiator 
th e  com pressorium  is carefully removed and th e  object w ill be 
found no t to  adhere to  th e  covers, providing they  were orig inally  
clean. I t  would be difficult to exceed th e  perfection of objects thus 
trea ted . The covers should not lie horizontal in  th e  differentiator, 
o therw ise th e  tim e occupied in  tre a tm e n t will be lengthened owing 
to  th e  difficulty w ith which th e  fluids will en te r  th e  space between 
them.

I I .
T h e  N e w  G e n u s  O n y x .

I n  th e  worms constitu ting  th e  genus O nyx  th e  s tru c tu re  of the 
head an d  neck is very characteristic , b u t a t  the sam e tim e  th e  
k insh ip  w ith  th e  genus D orylaim us  is a t  once evident. I t  w ill be 
presen tly  seen, however, th a t  th e  two genera a re  very d istinc t 
from each other.

A s one would expect from th e  foregoing rem ark the pharynx  in 
O nyx  is arm ed w ith  a  spear. A s in D orylaim us , so here, the 
spear is axial and  a ttached  to  th e  dorsal side of the pharynx . 
T he u n certa in ty  w ith regard  to  the length of th e  spear is how­
ever lessened in  O nyx  by th e  presence of a  distinct pharyngeal 
sivellm g  o r bulb, which is, as f a r  as length is  concerned, nearly  
co-extensive w ith th e  spear. T h is pharyngeal bu lb  is an elongated- 
ellipsoidal, m uscular swelling, several tim es w ider th an  th e  spear 
which i t  encloses ; its  function is  by longitudinal con trac tion  to 
p ro trude the spear. This la tte r  organ is s tou t and  tipped w ith a 
characteristic  horny s tru c tu re , from which the genus tak es  its 
name. A s seen under th e  microscope, th is  tip  presents itse lf as 
an  inverted  Y-shaped, or m ore properly  sag itta te , body having  an 
opalescent appearance. I t  is n o t qu ite  sym m etrical, fo r the 
v en tra l barb  is uniform ly sligh tly  longer th a n  th e  dorsal. I  
hard ly  need rem ark th a t  th is  description refers to th e  view  usually 
obtained, th a t  is to  say, the profile or la te ra l view, and  th a t  this 
body is in reality  a  hollow eone. T he ring  so constantly  present 
in  th e  th ro a t of D orylaim us  is paralleled in O nyx  by a  three-fold 
grow th from th e  walls of th e  an te rio r p a r t  of the pharynx, whose
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function is th e  same as th a t  of th e  ring  in D orylaim us , nam ely, to 
serve as a  guide and support to  the spear. Because of its  affinity 
for carm ine th is  threefold s tru c tu re  is usually  conspicuous in 
specimens tre a ted  w ith  th a t  reagent. T h a t portion  of th e  
oesophagus ly ing behind th e  pharyngeal bulb rem inds one 
forcibly of the corresponding p a rt in D oryla im us , th e  narrow  
an terio r ha lf being surrounded near the m iddle of th e  neck by 
th e  nerve-ring, and  jo ined  to  a  stouter, nearly  cylindrical, 
m uscular posterior half, tw o-thirds as wide as th e  body.

Before describing th e  head i t  is necessary to  prem ise th a t  th e  
cuticula is finely stria ted . The striæ  in th e  single know n species 
appear like plain transverse lines ap a rt, so th a t  th e  to ta l 
num ber in  th e  cu ticu la  of an  a d u lt worm is calculated a t  about 
tw enty-seven thousand. The nearly  cylindrical neck term inates 
an teriorly  in  a  rounded head, which bears, fa r  forw ard, tw o large 
and conspicuous spiral la te ra l organs. These commonly lie 
opposite to, or a  little  in  fro n t of, th e  cap of the spear. The 
stria tions of th e  cuticula cease on the head to  be transverse. One

F ig .  4 .— L a t e r a l  V i e w  o k  t h e  H e a d  ok  
O n y x  p e r f e c t u s , w i t h  t h e  m o u t h  o p e n  
a n d  d i s p l a y i n g  l ip s .  T h e  p h a r y n g e a l  
b u l b  a n d  i t s  c o n t a i n e d  s p e a r  a r c  
c l e a r l y  s h o w n ,  a s  i s  o n e  o f  t h e  s p i r a l  
l a t e r a l  o r g a n s ,  a n d  t h e  s p e a r - g u i d e .  
T h e  l e f t  h a n d  s i d e  o f  t h e  f i g u r e  is  
d o r s a l ,  x  4 0 0 .

F ig .  5 .— L a t e r a l  V i e w  o f  t h e  H e a d  o f  
O n y x  p e r f e c t u s ,  w i t h  t h e  m o u t h  
c l o s e d .  T h e  h e a d  o f  t h e  s p e a r  i s  

- . s h o w n  j u s t  b e h i n d  t h e  s p i r a l  l a t e r a l  
o r g a n .  U n d e r  t h e  c a p  o f  t h e  s p e a r  
a r e  t w o  d e v e l o p i n g  c a p s  f o r  f u t u r e  
u s e ,  s h o w i n g  n e a t l y  t h e  m a n n e r  o f  
d e n t i t i o n .  T h e  g u i d e s  f o r  t h e  s p e a r  
a r e  p a r t i a l l y  h i d d e n  b y  t h e  s p i r a l  
o r g a n .  T h e  r i g h t  h a n d  s i d e  o f  t h e  
f i g u r e  i s  d o r s a l ,  x  400 .

may observe them  passing circularly  around th e  la te ra l organs and 
on some p a rts  of th e  head they are a rranged  lonyitud ina lly . This
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la tte r  fact harmonizes w ith th e  m anner in which th e  cuticula at 
th e  head expands to  allow of th e  protrusion of the lips, w hich are 
o rd inarily  so far w ithdraw n th a t  only the tips of the ir papillæ  are 
visible. T he peculiar action of the cuticula on the head may be 
com pared to th e  opening and sh u ttin g  of an inverted um brella. 
W hen th e  lips and other m outh-parts are w ithdraw n, th e  cu ticu la  
is draw n together and  disposes itself in longitudinal folds. W hen 
th e  m outh p arts  a re  th ru s t fo rth , and they can be th ru s t forth to 
a  rem arkable ex ten t (see Figs. 4 and 5), th e  cu ticu la  unfolds to 
perm it th e  action, and  the striæ  become less visible.

I  am  no t altogether clear about the muscles by means of which 
th e  foregoing movements are accomplished. I t  is possible th a t  the 
m outh may be closed by an  orbicular muscle or even by the 
elasticity  of th e  cuticle. Threads, doubtless m uscular, pass 
obliquely backw ard from th e  pharyngeal bu lb  and a ttach  them ­
selves to  th e  body wall. These elem ents, if  m uscular, are of 
course retractile  in  function. T he pharyngeal bulb is also supplied 
w ith in tern a l threads, also contractile, which if followed in the 
direction of th e  lips are found to  pass obliquely outw ard. These 
filam ents serve to  p ro trude th e  spear. The action of th e  various 
organs of the head and neck du rin g  the process of feeding may, 
therefore, be thus described. T he lips are th ru s t forth  and  applied 
to th e  organism  whose juices are to  be sucked. This operation is 
facilita ted  by the papillæ which ac t as feelers and perhaps also by 
o ther m outh p arts  acting as clu tching  organs. W hen  th e  lips 
have been th u s  applied, they  a re  m ade to  adhere by suction exerted 
in  the m uscular posterior portion  of the oesophagus. The spear is 
n ex t b rought in to  play, an  operation effected by the muscles 
inside th e  pharynx which act against the close adhesion of th e  lips 
as a resistance. Thus th e  spear is made to  glide forw ard through 
its  guide and to  pierce th e  surface held by th e  lips. W hen the 
surface has been pierced, the liquid food beneath i t  is made 
accessible and is sucked in and swallowed by  m eans of th e  large 
m uscular posterior oesophageal swelling.

T his method of using th e  spear is som ew hat unique. In  
D orylaim us , w ith which O nyx  w ill n a tu ra lly  be com pared as a
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related genus, th e  m anner of using the spear is quite different. 
T he differences will be most clearly apprehended if th e ir  considera­
tion be preceded by a  short discussion of th e  m echanics of the 
N em atode spear taken  in  a  general sense. The office of the spear 
is to punctu re  m em branes which enclose the food-m aterials of its 
possessor— in m ost cases the w alls of cells. F o r th is  operation 
it is necessary to  iiave an  opposing pull or in e rtia  g rea ter th an  
th e  force which moves th e  spear forw ard. The in e rtia  of th e  
auim al is no t a  sufficient reaction  because of its  small size 
and  consequent lightness ; therefore we find, for th e  production 
of a  pull, in  a ll cases where a  sp ear is present, well-developed 
lips and a  powerful sucking apparatus in  th e  shape of a 
h ighly m uscular portion of the œ sophagus specially adapted 
to  producing a  p artia l vacuum. T he lips a re  applied, suction 
is th en  exerted, and  th e  m outh is th u s  made to  firmly adhere 
to the m em brane to be pierced. T his force of suction is th e  
m echanical “ base of operations ” for the action of th e  spear, and  
th e  pull of th e  suction m ust be g rea te r th an  the force requ ired  to 
th ru s t th e  spear forw ard, otherw ise th e  lips will le t go th e ir  hold 
before the spear can accomplish its  work.

In  all th e  genera possessed of a  spear, th e  action of th e  lips 
in ob tain ing  a  purchase is much th e  same, and in  th is  respect, 
therefore, O nyx  cannot be said to  p resen t m arked peculiarities. 
W hen we come, however, to  th e  m anner in which th e  spear is 
th ru s t forward, we find m arked differences, and O nyx  presents one 
of th e  m ost m arked types. The m ost em phatic morphological 
expression of the difierence ex isting  betw een O nyx  and its  con­
geners is th e  possession by th e  form er of a  d istinc t m uscular 
pharyngeal bulb. There is no sueli bulb in  any know n species of 
Tylenchus, Aphelenchus, D orylaim us , o r o ther spear-carrying 
genus. I n  Tylenchus the spear is believed to be moved backw ard 
and forw ard by means of muscles a ttach ed  to  th e  th ree  chitinous 
bulbs which constitu te  its  posterior ex trem ity . I  believe, however, 
th a t  no such muscles have been observed in D orylaim us  ; in fact the 
spear in  th is  genus appears to  me often to  be moved forw ard, no t so 
much by muscles attached  to itself a s  by muscles attached solely
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to th e  w alls of th e  body, th e  facts being as 
follows. T he  species of D orylaim us, as they 
ord inarily  come under observation, present 
a  ra th e r low lip region, offering anteriorly  
no very rem arkable peculiarities. A n  
exam ination  of th e  figures given by various 
au thors of various species of D orylaim us  
soon discovers a  peculiar loop-like appear­
ance apparently  inside th e  head ju s t  behind 
th e  base of th e  lips. I  say apparently, for 
these loops, which a re  visible i n  whatever 
position the a n im a l he viewed, are in  reality  
th e  optical expression of a n  in fo ld ing  of 
th e  sk in ,— exactly  such a n  infolding as 
occurs in  the sk in  of a tu rtle ’s neck w hen 
th e  head is draw n partly  w ith in  th e  cara­
pace. T he extended condition of th e  head 

of D oryla im us latus,* an  unpublished A u stra lian  species, are

* D orylaim us latus, n. sp. ^  '^ .¿° ^ 'r> r ?5 to  2-5 m m . T he trans-
p a re n t sk in  of th is  in te resting  species is d es titu te  of ha irs and  is possessed 
of a  d istin c t, finely s tr ia te d  sub-cuticu la  in  w hich a re  to  be  seen th e  s tru c ­
tu re s  denom inated  “  pores ”  by  B astian . The pores d id  no t seem to  me to 
perfo rate  th e  o u ter cuticula. T he neck  is conoid to  som ew hat beh ind  the  
expanded lip-region, w here i t  becom es convex-conoid. Each of th e  six lips 
is, as u su a l, supplied  w ith  tw o papillae. I  could observe ne ither eyes nor 
la te ra l organs, unless, indeed, the  la t te r  be th e  ex te rnal openings of the  
glands w hich I  believed to  be d iscernible in  th e  an terio r p a r t  of th e  neck 
w hen th e  head  was p ro truded . U n d er those circum stances these  organs, 
each  longer th a n  th e  head, lay as fa r  beh ind  th e  fold in  th e  cu ticu la  as the  
la t te r  was beh ind  the  lips. Each appeared  like  a  un ice llu lar g land  w ith  a 
sh o rt neck , ind istinc t am pulla an d  sh o rt chitinous late ra l (?) o u tle t. The 
ph a ry n x  and spear are norm al. T h e  œ sophagus expands suddenly n ea r the  
m iddle, th e  an te rio r p a r t  being only one-fourth as w ide as th e  neck, w hile 
the  posterio r p a r t  is tw ice th a t  w id th . The brow nish-green in tes tin e  is 
tw o-th ird s  as w ide as th e  body, an d  is se t off from  th e  œ sophagus by  a 
dfetinct constriction  ; th e  in testine is composed of large cells filled w ith  
sm all granules. The p re-rec tal po rtion  of the  in testine is tw ice as  long as 
th e  ad jacen t body d iam eter, its  an te rio r end being less d is tin c tly  m arked

1 5 0

F i g .  G .— E x t e n d e d  c o n d it io n  
o f  t h e  H e a d  o f  D o r y ­
l a im u s  l a t i s . T h a t  p o r ­
t i o n  b e y o n d  t h e  l i n e  
m a r k i n g  a  t r a n s v e r s e  
c o n s t r i c t i o n  c a n  b e  r e ­
t r a c t e d  w i t h i n  t h e  s k i n  
o f  t h e  p o s t e r i o r  p a r t .  
T h e  s p e a r  i s  s l i g h t l y  
p r o t r u d e d ,  a n d  t h e  r i n g  
t h r o u g h  w h i c h  i t  s l i d e s  
i s  c l e a r l y  s h o w n ,  x  4 5 0 .
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represented in  the accom panying cuts. T he m anner in which th is  
peculiar arrangem ent is made of service to th e  anim al may be 
th u s  reasoned out. The head  having  been th ru s t o u t and th e  lips 
having obtained a  purchase, th e  spear is moved forw ard by con­
tracting  th e  length of the body by m eans of muscles attached to  
th e  body w all inside the head. T his contraction results in  an 
infolding of th e  sk in  of th e  head. T his reasoning is exactly  in 
harm ony w ith  the usual position of th e  spear in  D orylaim us , for 
i t  is  well know n to  be situated  well forw ard, being in fact often 
norm ally a  little  exserted. A tte n tio n  m ight also be called to th e  
sinuous condition of th e  narrow  an te rio r portion of th e  œsophagus 
as being also in harm ony w ith th e  above view. The apparen t 
disproportion between th e  length of th e  neck and  th a t  of th e  
œsophagus m ight be th u s  explained.

W e re tu rn  now to Onyx. Passing from  th e  œsophagus th e  food 
en ters th e  in testin e  th rough  a  narrow  cardia. T he connection 
betw een th e  œsophagus and  th e  in testine  is unusually  small, th e  
d iam eter a t  th e  cardiac collum being no t more than a  s ix th  as 
g rea t as th a t  of th e  base of the neck. T he th ick  wall of th e  
in testine  is bu ilt of a single layer of large cells, which are of such 
a  size th a t half-a-dozen side by  side m ake up a  circum ference. 
The w idth  of the in testine  where i t  is th e  sole occupant of th e  
in terna l cav ity  is no t fa r  from four-fifths as g rea t as th e  w idth of

off th a n  its  posterior. T he  d istinc t la te ra l fields a re  of a  lively  brow n colour 
and appear to  te rm inate  posterio rly  in  pores near th e  rounded  term inus of 
th e  ta il. A n terio rly  they  become narrow er and apparen tly  cease a ltoge ther 
in  th e  neighbourhood of th e  nerve-ring. T h is  la t te r  is oblique and  as w ide 
as th e  œ sophagus a t  th e  poin t encircled. T he sh o rt ta i l  is conical to  th e  
b lu n t term inus and  is traversed  tran sverse ly  by  d is tin c t anal muscles. To 
th e  in d is tin c t vulva succeeds a vagina supp lied  w ith  a  chitinous lining 
and the  usua l glands. T he reflexed portions of the  ovaries a re  narrow  an d  
filled w ith  double  rows of developing ova, an d  ex tend  as far back as th e  
vulva. T he eggs a re  one-half as w ide as th e  body and tw o  to  th ree  tim es 
as long as w ide, and a re  deposited before segm entation begins. The m ale 
is unknown.

Hab. R oots an d  stem s of grass, Sydney , A ustralia , a t  a ll seasons.
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th e  body. The rectum  is of th e  usual form . There is  no pre- 
rectal portion  as in  Dorylaim us.

The fem ale sexual apparatus is double and symm etrical, each
ovary being reflexed. T he vagina is well developed, and  is

supplied w ith  a  chitinous lining
and th e  usual vaginal glands. The
m ale sexual appara tus is double
and commonly directed forw ard 

F i g .  7 .— P r o f i l e  V i e w  o f  t h f .  V u l v a  o f  ,  J
O n y x  p b r f f x t i s . I  he chitinous v a g i n a  th ro u g h o u t its  ex ten t, b u t SOllie-
i s  s h o w n  d a r k ,  a n d  t w o  u n i c e l l u l a r  .  .
glands are shown light, x 225 .  tim es hav ing  th e  ends ot th e  tes­

ticles reflexed. The ductus e jacu latorius extends along th a t 
portion  of the belly occupied by th e  row of accessory organs, 
and appears to  be composed of a  double row of cells much flattened 
in  the d irection of th e  axis of th e  body. The free ex trem ity  of 
eacli testicle is filled w ith from  fifty to  one hundred elongated^ 
s tru c tu res  arranged  radially, bu t d irected  obliquely tow ards the 
axis of the organ. These bodies a re  g ranu lar and s ta in  in carmine. 
They increase rap id ly  in size posteriorly  and become the m other- 
cells of th e  sperm atozoa, which they  appear to do by  a  conden­
sation of th e  g ranu lar m atter contained in them  in to  a  d istinct 
nucleus. The flattened mother-cells are  packed in two or th ree  
rows a fte r th e  m anner of a  s trin g  of d ried  figs, bu t begin so soon 
to  break up th a t  i t  is often impossible to  count more th a n  tw en ty  
of them . The spermatozoa resu lting  from th e  breaking up  of th e  
m other-cells are d istinctly  nucleated, spheroidal, g ranu lar bodies 
whose d iam eter is one-fifth to one-fourth as g re a t as th a t  of th e  
testicle. T here are two spicula, and th ey  are supplied w ith 
accessory pieces. O n the v en tra l line a  single row of preanal 
accessory organs is found, coextensive w ith th e  ductus ejaculatorius. 
C audal glands a re  found in both  sexes. The posterior p a r t  of 
th e  ta il, or term inus, is larger th a n  usual, conical and destitu te  of 
striæ .

In  an o th er jou rn a l*  I  have called a tten tio n  to  th e  existence of 
striæ  in th e  cuticula of two species of D orylaim us , and ventured

* Jenaische  Z eitsch rift fu r N aturw issenschaft, xxiii. Bd.
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the rem ark  th a t  o ther species if carefully  exam ined would perhaps 
prove to  be also stria ted . Since m aking those observations I  have 
confirmed th e  im pression under which th ey  were w ritten , by the 
discovery of striæ  in  a  num ber of o ther species o f D orylaim us. 
These s triæ  a re  generally  most clearly visible n ear th e  posterior 
ex trem ity  of the anim al. T he occurrence of sp iral m arkings on 
th e  head of Onyx, and of fine transverse s triæ  in its  cuticula, 
coupled w ith  th e  general resem blance to  D m 'ylaim us , when takeu 
in conjunction w ith th e  observation of fiue striæ  on many species 
of th e  la t te r  genus and obscure sp iral m ark ings on two species, 
obviously give a  new cham cter to  th e  group of N em atodes of 
which O nyx  and D oryla im us  are representatives, and suggest new 
phylogenetic probabilities.

The worms belonging to  the genus O nyx  are readily  recognised 
by th e  cylindrical neck and peculiar head. The single species 
now firs t described is called on account of th e  perfection of its  
developm ent

O n y x  p e r f e c t u s , n.sp. T he cuticula is
¿ 7  O  1  u O  ¿ m á

traversed by tw enty-seven thousand transverse  s triæ  and  bears 
th roughou t th e  len g th  of th e  body very  slender and ra th e r  long hairs 
These la t te r  are, as usual, longer and m ore num erous n ear th e  head, 
where th e ir length  is ab o u t half as g re a t as th a t of the diam eter 
of th e  body. W hen  th e  m outh is closed th e  an te rio r ex trem ity  is 
hem ispherically rounded. T he conspicuous la tera l m arkings are 
so curved th a t  th e  r ig h t hand one appears as a  left-handed spiral 
passing th rough  about 450° of an g u lar space, and th e  le ft hand 
one as a  corresponding right-handed spiral W hen  the worm is 
placed in profile th e  spirals appear to be one-half as wide as the 
pharyngeal bulb , th e  la t te r  being itse lf one-half as wide as th e  
head. There a re  no eyes. W hen th e  m outh is closed the 
sum m its of th e  tw elve pointed papillæ  w ith  which th e  lips are 
arm ed m ay be seen crow ded together a t  th e  small orifice. W hen 
th e  m outh-parts are th ru s t forw ard, th e  poin ts of th e  papillæ 
become separated from  each o ther and  th en  sometim es have the 
appearance commonly presented by the lips and  papillæ of
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th e  body. The rectum  is of th e  usual form. There is no pre- 
rectal portion as in  D orylaim us.

Tlie female sexual apparatus is double and symm etrical, each 
ovary being reflexed. The vag ina is well developed, and  is 

/T) supplied w ith a  chitinous lining
VtA 1 and th e  usual vaginal glands. The
{ ¿ p T Í male sexual apparatus is double

and commonly directed forw ard 
F i g .  7 . — P r o f i l e  V ie w  o f  t i i f .  V u l v a  o f  j

O n y x  p e r f e c t u s .  1 'h e c h i t i n o u s  v a g i n a  th roughout its  ex ten t, b u t some* 
i s  s h o w n  d a r k ,  a n d  t w o  u n i c e l l u l a r  .  .
glands are s h o w n  light, x 225. tim es having th e  ends of th e  tes­

ticles reflexed. The ductus ejaculatorius extends along th a t
portion  of th e  belly occupied by th e  row of accessory organs, 
and  appears to  be composed of a  double row of cells much flattened 
in  th e  direction of the axis of th e  body. The free ex trem ity  of 
each testicle is tilled w ith from  fifty to  one hundred elongated 
s tru c tu res  arranged radially, b u t directed obliquely tow ards th e  
axis of the organ. These bodies are g ranu lar and s ta in  in carmine. 
They increase rapidly in  size posteriorly  and become th e  mother- 
cells of th e  spermatozoa, which they appear to do by a  conden­
sation  of th e  g ran u la r m atter contained in them  in to  a  d istinct 
nucleus. The flattened mother-cells are packed in  two or th ree 
rows a fte r the m anner of a  s tr in g  of dried tigs, b u t begin so soon 
to  break up th a t  i t  is often impossible to  count m ore th a n  tw en ty  
of them . The sperm atozoa resu lting  from th e  breaking up  of th e  
m other-cells are d istinctly  nucleated, spheroidal, g ran u la r bodies 
whose d iam eter is one-fifth to one-fourth as g rea t as th a t  of the 
testicle. There are tw o spicula, and they  are supplied w ith 
accessory pieces. On th e  ven tral line a  single row of preanal 
accessory organs is found, coextensive w ith th e  ductus ejaculatorius. 
C audal glands are found in  bo th  sexes. The posterior p a r t  of 
th e  ta il, o r term inus, is larger th an  usual, conical and d es titu te  of 
striæ .

I n  ano ther journa l*  I  have called a tten tio n  to  th e  existence of 
s triæ  in the cuticula of two species of D oryla im us , and ventured

* Jenaiscke  Z eitsch rift fu r  N aturw issenschaft, xxiii. B d.
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th e  rem ark th a t  o ther species if carefully  exam ined would perhaps 
prove to  be also s tria ted . Since m aking those observations I  have 
confirmed th e  impression under which they w ere w ritten , by  th e  
discovery of striæ  in a num ber of o th e r species of D orylaim us. 
These striæ  a re  generally most clearly  visible n ear th e  posterior 
ex trem ity  of the anim al. The occurrence of sp iral m arkings on 
th e  head of O nyx , and of tine transverse  striæ  in its  cuticula, 
coupled w ith th e  general resem blance to  D orylaim us ,, w hen taken  
in  conjunction with the observation of tine striæ  on m any species 
of th e  la tte r  genus and obscure sp ira l m arkings on two species, 
obviously give a new character to th e  group of N em atodes of 
which O nyx  and D orylaim us  are representatives, and suggest new 
phylogenetic probabilities.

The worms belonging to  the genus O nyx  are readily  recognised 
by  th e  cylindrical neck and  peculiar head. The single species 
now first described is called on account of th e  perfection of its 
developm ent

O n y x  p e r f e c t u s , n . s p .  mm. T he c u t i c u l a  i s
1  1  » -  J  « i l  «> 6  1 1

traversed by tw enty-seven thousand transverse  striæ  and bears 
th roughou t the lengtli of the body very slender and ra th e r  long hairs 
These la t te r  are, as usual, longer and m ore num erous near the head, 
where th e ir  leng th  is about half as g re a t as th a t  of the d iam eter 
of th e  body. W hen th e  m outh is closed th e  an terio r ex trem ity  is 
hem ispherically rounded. The conspicuous la te ra l m arkings are 
so curved th a t  th e  r ig h t hand one appears as a left-handed spiral 
passing th rough  about 450° of angu lar space, and th e  left hand 
one as a  corresponding right-handed sp iral W hen  the worm is 
placed in profile th e  spirals appear to  be one-half as wide as th e  
pharyngeal bulb, th e  la tte r  being itse lf one-half as wide as th e  
head. There a re  no eyes. W hen  the m outh is closed the 
sum m its of th e  tw elve pointed papillæ  w ith which the lips a re  
arm ed may be seen crowded together a t  th e  small orifice. W hen 
th e  m outh-parts are th ru s t forw ard, th e  points of th e  papillæ 
become separated  from each o ther and  then  sometimes have th e  
appearance commonly presented by the lips and  papillæ of
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Chromadora. The pharyngeal bulb is about one-fourth, the
posterior or cardiac bulb abou t two-fifths, and  th e  in term ediate

canal abou t one-third as long as the
neck. W hile th e  cylindroid cardiac
sw elling is three-fourths as wide as
th e  neck, the pharyngeal sw elling is
only one-half and th e  in term ediate
canal only one-third as w ide as the
neck. The sligh tly  oblique nerve-
rin g  has about th e  same w idth  as th e
oesophageal canal i t  surrounds, and
is accompanied by the usual groups
of nerve-cells. The ta il is slightly
Convex-conoid to  th e  large conical
term inus, which begins w ith a  slight
expansion. The w idest portion of
th e  term inus is one-third as wide as
th e  base of th e  ta il T he  caudal
g lands a re  situated in  th e  anterior
p a r t  of th e  ta il, and are th ree  in

„  m ^ num ber. The reflexed portion  of the
F i g .  8 .— i, T i i e  M a l e  o f  O n y x  p e r f e c -  .  .  1

tus (x40); h, m, IVand V, the tail ovaries reach one-third the distance
e n d .  h e a d ,  a c c e s s o r y  o r g a n s  a n d
a n a l  r e g i o n ,  r e s p e c t i v e l y ,  o f  t h e  to  the vulva.
s a m e  w o r m ,  m o r e  h i g h l y  m a g n i f i e d
( i l ,  x 7 5 0  ; II I ,  x  2 2 5  ; i v ,  xSiO O ; v .  *■ 7 \  » »  ” 8 2 1  m m . T he ta il of
x  1 7 5 ) .  I n  t h e  a n t e r i o r  p a r t  o f i  . - 8 “ 9 . 3 3 ^ * * ^  . .  .  £

t h e  œ s o p h a g u s  is  s h o w n ,  s u r r o u n d e d  th e  m ale closely resembles th a t 01 
b y  t h e  n e r v e - r i n g  ( w h i t e ) ;  f o l l o w i n g  .  «  i  , i  i  v / r  i  •
t h e  œ s o p h a g u s  i s  t h e  i n t e s t i n e ,  t h e  th e  teníale, th e  only uinerence being 
v i e w  o f  w h i c h  i s  i n t e r r u p t e d  n e a r  . *  i  , ,  £
t h e  m i d d l e  o f  t h e  b o d y  b y  t h e  a n  arcuate  torm  ancl th e  presence or
testicles (drawn lighter). ‘ ^  ¡nconspicuoU8j low, broadj ventral,

bristle-bearing papilla n ear th e  middle. T he ven tral series of 
tw en ty  to  tw enty-eight equi-distant accessory organs lies imme­
d ia te ly  in  fro n t of th e  anus and  occupies a  distance a  l i ttle  more 
th an  tw ice as g rea t as th e  leng th  of th e  tail. The linear spicula, 
tw o-thirds as long as the ta il, are cimetar-shaped, being of quite 
uniform  diam eter. They a re  ra th e r  strongly and uniform ly 
a rcu a te  in  the d ista l four-fifths. The proxim æ are cephaloid by 
unusually  g rea t expansion. T he th in  accessory pieces are one- 
th ird  as long as the spicula.
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This species is common in th e  Bay of Naples, living in sand in 
situations occupied by Am phioxus lanceolatus. The absence of 
large m arine algæ in its  h ab ita t leads me to  surm ise th a t i t  is  a 
carnivorous species.

I I I .

T h e  N e w  G e n u s  D i p e l t i s .

N early  th ir ty  years ago E b ertli described in  his “ U ntersuchungen 
über Nem atoden,” under the nam e of E noplus c irrhatus , a  peculiar 
m arine N em atode whose like has not since been observed. I  am  
in terested , therefore, to  find in my Ceylon collection a  sim ilar 
worm which enables me to  confirm  B a s tia n i s ta tem ent th a t  
E b e rth ’s species m entioned above w as n o t an  Enoplus. The 
observations I  have m ade on the Ceylon species, coupled w ith  
observations on a  new species ta k e n  in  th e  M editerranean, 
lead to  th e  establishm ent of th e  new  genus Dipeltis. The 
characteristics of th is  new genus a re  no t num erous, b u t 
they a re  w ell m arked. The head was described by E berth  
as bearing on e ith er side a  peculiar oval plate. These 
“ p la te s” a re  in  rea lity  an  h ith e rto  unknow n form of the 
la te ra l organs. E ach  is an  ellipsoidal s tru c tu re  nearly  as wide 
as th e  head and  hav ing  a  thickened m argin. Being ra th e r m ore 
pointed an terio rly  th an  posteriorly an d  ex tending  to  th e  very 
base of the lips, they  give to  the head of the worm w hen seen in 
profile a  peculiar eel-like o r fish-like appearance. In  o ther p a r­
ticulars D ipeltis  is in  nowise very rem arkable.

The cuticula, which may or may n o t bear conspicuous hairs, is 
very finely stria ted . The m outh was said by E b e rth  to be 
furnished w ith  th re e  papillæ. I t  appears to me, however, th a t  
these “  p ap illæ ” a re  ra th e r  to  be denom inated lips. One of them  
seems to be m ore pointed than  th e  o th ers  —to  be, in  fac t, spear­
like. The œsophagus is sim ply conoid. The v en tra lly  arcuate 
ta il is supplied w ith caudal glands. Ocelli are present in some 
species.
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1 . D i p e l t i s  m i n o r ,  n.sp. Fem ale unknown.

*  9j!9 1-26 mm. The cu ticu la  bears no conspicuous hairs. 
The neck is conoid to near th e  slightly  oblique nerve-ring, 
becom ing thence inore and  m ore decidedly convex-conoid un til it 
a t  la s t becomes ra th e r  suddenly alm ost acute a t  th e  m outh. The 
leng th  of the ellipsoidal la te ra l organs is one-fifth as g re a t as th e  
distance betw een th e  m outh an d  th e  nerve-ring, an d  they  are 
abou t one-half as wide as long. T heir thickened m argins present 
a  double contour. P osterio rly  th e  œsophagus becomes three- 
fifths as wide as th e  neck. T he  portion  of th e  alim entary  canal 
im m ediately behind th e  d istinc t cardiac collum is usually  pressed 
to  one side by th e  large ven tral gland, which is tw o-thirds as wide 
as th e  body and tw ice as long as wide. The position of th e  porus 
is unknow n to  me. The sim ple, arcuate, linear spicula a re  of 
nearly  uniform  size th ro u g h o u t and are abou t as long as the anal 
d iam eter. A n accessory piece less th an  half as long as th e  spicula 
is seen to  curve inw ard and backw ard  from th e  anus. T he ta il is 
conoid to th e  convex conical term inus, which is one-third as wide 
as th e  base of th e  tail and is supplied w ith  an  o u tle t for th e  caudal 
g lands sim ilar to  th a t  commonly seen in  species of Chromadora.

Ilah. The single male specimen seen was tak en  from  sand on 
th e  coast of Ceylon in  the m onth of M arch.

2 . D i p e l t i s  c i r r h a t u s ,  E b . g‘i - 2gl_ 7p_... o r  (?) 4. mm T j i e  c u t¡_
r  i  r  3  2 o ( r )

cula is said to  be smooth. Subm edian rows of conspicuous hairs 
occur near the head, ex tend ing  from th e  an te rio r ex trem ity  as far 
back as th e  tw o eye spots. These la tte r  are situa ted  half way
betw een the nerve-ring and  th e  m outh. The neck is conoid to  near
th e  head, where i t  becomes convex-conoid. The mouth is said to  be
surrounded by th ree  papillæ. The conoid œsophagus is on th e  
average one-third as wide as th e  neck. T he cardiac collum, 
shallow  bu t d istinct, m arks off th e  beginning of an  in testine  which 
is tw o-fifths as wide as th e  body. The rectum  would seem to be
longer th an  th e  anal diam eter. The conoid ta il is ventrally
arcuate  and  ends in a  d istinc t o u tle t for the caudal glands.


